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E do not grudge our friends the Civil Engineers 
their annual felicitations, nor Mr. Gladstone his 
congenial moral reflections. It were hardly worth while 
to dissect after-dinner rhetoric, however full of fallacies. 
But those ever-watchful teachers of mankind, the daily 
press, have pounced upon the speeches delivered on Wed- 
nesday week, and have made them an occasion for pro- 
pounding solemnly what was spoken hilariously ; and 
this deserves looking to. 

The Zimes, of course, armed at every point, does battle 
valiantly for decentralisation of science, because that 
notion seemed to find favour with the notabilities of the 
evening. Mr. Hawksley, president of the Civil Engineers’ 
Institute, in toasting Her Majesty’s Ministers, compli- 
mented them on the “ performance of the negative duty 
of letting his profession alone,” adding, with unconscious 
satire, that what the engineers had done “they had 
achieved, not through, but in spite of, all Governments.” 
These two sentiments are quite intelligible and quite true; 
but the conclusion of the speech, which informs us that 
“the Civil Engineers of this country approached the 
Government with perfect reliance on its purity,” conveyed 
a needless truism; to the pure all things are pure—to 
pure engineers even a British Government is pure, of 
course. But why dwell on so obvious a fact ? 

Well, this put Mr. Gladstone on his mettle. At once 
absorbing the tribute to their inaction—rather a novel 
compliment to his Administration—he evolved out of it 
this syllogism : Engineering is science; engineering likes 
being left to its own devices ; therefore all science should 
be left alone. This sort of logic is quite good enough for 
dinner talk, but not for breakfast reading. What may be 
excused to convivial excitement ina flattered guest cannot 
always be permitted to a journalist after an interval for 
reflection. 

The Zimes of the 26th ult., after expatiating on the ad- 
vantages of non-intervention in things in general, thus 
disposes of science. “If,” it says, “ under such conditions 
of Government, the State does nothing for science, it 
cannot be helped ; nor need it be much lamented, con- 
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sidering how very little science stands in need of the aid. 
If,” it goes on to say, “the Institution of Civil Engineers 
had been a creation of the State, fostered by State 
bounties, and favoured by State protection, its members 
would never have acquired such a position in the ccuntry 
as they justly boast of holding now. As it is, they have 
fought their way and been the founders of their own 
fortune ; and so their president has the pleasure of telling 
the Prime Minister of the Kingdom that he and his con- 
stituents have been and are independent of all Govern- 
ments whatever.” 

We give the sentence entire, because the nonsense it 
contains does not admit of greater condensation, Let us 
examine it a little. How is the engineering profession 
typical, as here asserted, of science? What is that pro- 
fession? Simply, and without any intended offence, a 
profession for making money. Men put their sons into 
it, and have them trained, rather imperfectly in England 
it must be confessed, and push them forward in it, solely 
because the contracts, commissions, and fees, are enor- 
mous, and the chances of making a fortune pretty fair. 
We by no means object to this in a broad way. Other 
professions, held in high honour—the law, for instance— 
are exactly in the same category. If men possessed, or 
believed to be possessed, of special knowledge, find that 
a high price is put on that knowledge in the market, they 
are of course justified, as long as they perform honestly 
what they undertake, in demanding the highest price they 
can get for it. But in this respect how do they differ, not 
merely from lawyers, but from manufacturers and even 
from tradesmen? Is there any difference between making 
and selling so many yards of caiico and so many miles of 
railway, between supplying customers with patent um- 
brellas and a patent locomotive? Allare results ofscience, 
and may be products of brains other than those of the 
vendors. If engineers are able, by vending bridges, rail- 
ways, and graving docks, to amass in a few years colossal 
fortunes, as we know they do, what Government help can 
they need more than the successful cotton lord, or the 
enterprising grocer, who also manage their business with- 
out external aid ? 

This being granted, why, asks the 7v#es, should not 
the principle of non-intervention be applied to science ? 
Simply because what is generally understood by the term 
“Science” is not a remunerative occupation, We do 
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not say that no one ever made money by pure science ; 
some men have done so, as is well known, by means such 
as telegraphic inventions and chemical processes applied 
to the arts ; but even these, and they are very few, have 
not become the millionaires, of whom not a small number 
are to be found amongst engineers and manufacturers. 
Putting aside these rare exceptions, science does not bring 
wealth to its cultivators. For instance, who ever made 
money by astronomy? What did the discovery of 
Neptune, the highest scientific achievement of this age, 
bring to Professor Adams but tardy fame? Are investi- 
gations of the properties of light, sound, gravity, mag- 
netism, profitable pursuits? Was the inventor of a new 
caleulus ever made rich thereby ? 

Shall we contend, therefore, that Government should 
supply the shortcomings of a scientific career, and place 
those who adopt it on a par pecuniarily with successful 
engineers? By no means. We must look a little deeper 
for the reason why State should aid Science. We shall 
find, if we examine the whole domain of Science, that 
there are extensive tracts which require for their vigorous 
cultivation very costly appliances and a long expenditure 
of time. Poor men cannot afford the oneat all, and cannot 
live if they devote themselves to the other without remune- 
ration. Hence, if such branchesof sciencedo notreceiveaid 
from without, they must languish, if not be entirely ne- 
glected. Bat this cannot happen without depriving the 
community of some addition to its material advantages 
which it might otherwise possess. It is notorious, not, 
perhaps, to all the writers of the 7¥szes, but to those con- 
versant with the state of science in England, that this 
evil is with us in full operation with constantly increasing 
force. Rich men do, it is true, sometimes devote them- 
selves to science. But no individual can do more than 
labour during his lifetime; and what is chiefly wanted 
now, in several of the most important lines of investiga- 
tions, is uninterrupted continuity during immense periods 
of time. Will our friends, the Engineers, apply some of 
that “lavish liberality and unbounded enterprise,” of 
which we have heard so much, in this direction? We 
suppose not. Whatever may have been the love of know- 
ledge for its own sake which distinguished the first foun- 
ders of the profession, the modern “leading engineer” 
knows better than to put his money and time into so un- 
profitable a business. 

England is at this moment behind every other civilised 
nation in the means afforded for the cultivation of those 
branches of science which do not yield immediate profit. 
But there are men, not connected with either the Govern- 
ment, the 7zzvs, or the Civil Engineer Institute, who are 
alive to the peril of prolonging this neglect, and who will 
not rest until they have opened the eyes of their country- 
men to its imminence and magnitude, at present beyond 
the ken of their governors and their teachers. When 
they have attained their object, the Zs will proffer 
them its aid. 


THE ERUPTION OF MOUNT VESUVIUS 


HE great eruption of Mount Vesuvius, with the tele- | 


graphic accounts of which the readers of the daily 
papers have been familiar for the past week, is undoubtedly 
one of the most considerable of modern times. Whether 
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the worst is yet over seems still uncertain while we are 
writing ; but even if this be the case, the mass of molten 
lava ejected, and the amount of damage done, will appear 
to bear comparison with those of almost any recent erup- 
tion, One account speaks of it as the grandest eruption 
since 1631, 

The telegraphic accounts at present received are 
necessarily vague, and to a certain extent conflicting, 
and of course it is at present impossible to do more than 
chronicle. Scientific results must follow afterwards. 

The correspondent of the Daily News says, under date 
of Sunday afternoon :—“ I have just returned from visiting 
the spot where the victims of the eruption perished. 
Streams of lava, thirty metres wide and nearly ten metres 
in height, were still fiery and smoking. The detonations 
continue as before. Part of San Sebastiano is entirely 
destroyed, with everything near. King Victor Emmanuel 
and Signor Lanza were on the spot distributing money to 
the sufferers. All the people fled at the time, but some 
were beginning to return with their goods. The shower 
of cinders had ceased, the sky was blue, and Mount 
Vesuvius, with a colossal column of smoke above it, had 
a grandly imposing appearance.” 

San Sebastiano is a village on the north-western slope of 
Vesuvius, almost exactly in the direction of Naples. None 
of the earlier eruptions extended in this direction, but a 
stream of lava flowed almost close to the village in one of 
the early eruptions of this century. The lava is here spoken 
of as being sixteen feet deep in places, and in other de- 
spatches San Sebastiano and the neighbouring village of 
Masso di Somma are spoken of as having been nearly 
destroyed. This stream of lava is described as 
having several times changed its direction, and it is 
probably a branch of the same which has threatened 
Portici and Persina (no doubt Resina, almost close to 
Herculaneum) near the sea-coast, and caused the abandon- 
ment of these villages. 

It must be a different stream which has partially or 
entirely destroyed Torre del Greco, one of the beautiful 
villages which lie on the shores of the Bay of Naples, in 
a south-westerly direction from the centre of the mountain. 
This village, or its immediate neighbourhood, has been 
overwhelmed several times within the last two centuries. 
The statement that “the lava now reaches from Torre del 
Greco to within five kilometres of the eastern coast, and 
threatens several other communes, the inhabitants of 
which have, in consequence, fled from their homes,” is 
quite unintelligible. 

The effect of the eruption at Naples up to Monday 
night is described as follows :—“ Cinders fell all last night, 
and they still continue to fall at this moment as I send off 
the present despatch. A thin rain is also falling. Near 
Cercola the shower of scoria has compelled the soldiers 
to build huts in which they may obtain shelter. The 
church of San Giordano at Cercola has been destroyed, 
A number of people have been surrounded by the lava 
close to San Sebastiano, At Ottoiano a heavy shower of 
enormous blocks of lava has commenced. The railway is 
crowded with foreigners and Neapolitans hurrying away 
from Naples. A fresh eruption is feared, as loud exple- 
sions were heard last night even in this city.” 

The fall of cinders, even at Naples, is spoken of as so 
heavy that the sky seemed hidden by them, and they fell 
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everywhere like rain. The plantations were covered with 
them, and people were walking with umbrellas to protect 
themselves from the downpour. The rain of burning 
seoriz has reached as far as Seafati and Palermo. 
Readers of Prof. Phillips’s work on Vesuvius will recollect 
that he throws considerable doubt on the correctness of 
the popular idea that Vesuvius emits fae during an 
erruption, though he thinks there are one or two authentic 
instanees of this rare phenomenon. The accounts at 
present received do not throw much light on this point. 
One narrator states “ Mount Vesuvius is displaying terrible 
electric phenomena, marked by flashes of lightning and 
vibrations of the earth ;’ and another, that “flames are 
bursting through several craters.” Other accounts speak 
merely of the eruption of glowing lava and smoke brightly 
illuminated by it, and this may readily have been mis- 
taken for flame. 

Great credit is due to Prof. Palmieri, who has remained 
at his post at the Observatory to watch the eruption, and 
from whose observations a great advance of science may 
be anticipated. On Monday at noon he telegraphed as 
follows :—“ Scoriz in great abundance have fallen in the 
direction of the Observatory. The instruments at the 
Observatory are very much disturbed. The projectiles 
from the voleano rise to a height of more than a kilo- 
metre. The lava has ceased to flow.” 

It is satisfactory to know that recent letters speak of 
the first reports of the loss of life as having been some- 
what exaggerated. Eighty persons are now stated to be 
missing; all Italians. Thirteen wounded were taken to 
the hospital; of these six are dead. No English or 
Americ ans are reported dead or wounded. 

The latest telegrams received at the moment of going 
to press speak of an enormous column of “fire” being 
visible from Naples. Explosions, accompanied by shocks 
like those of an earthquake, were constantly occurring. 
Prof. Palmieri telegraphed from the Observatory on 
Tuesday that the roar of the voleano had ceased. 
Numerous flaming projectiles continued to be launched 
into the air, but with less foree than previously. The 
smoke had decreased, and the shocks, though frequent, 
were not of a dangerous character. 


SCIENCE PRIMERS 
by Prof. Roscoe ; 
(London: Mac- 


Science Primers:s “ Chemistry,” 
“Physics,” by Prof. Balfour Stewart. 
millan, 1872.) 

eeeeSE little books illustrate an imperfectly accepted 

+ truth, that systematic elementary teaching is a late 
and not an early produet of edueational energy. The 
best headmasters of our schools have discovered the fallaey 
latent in our ancient belief that the ablest men are re- 
quired to teach the oldest boys, and have in one or two 

famous cases acted on their discovery. It is easy for a 

young man fresh from University honours to pour his 

knowledge into minds which have been well prepared, 
and which approach more or less to the level of his own ; 
but to teach a class of little boys, to realise their difficulties 
and to appreciate their ignorance, to understand the per- 
plexity which oppresses them in the presence of state- 

ments long sinee axiomatic to ourselves, requires a 

mature and versatile intelligence, a mind which can com- 


municate childish knowledge as readily and as joyously 
as it solves recondite problems; a combination of rare 
gifts with long and conscientious training. 

And thus it is that the zeal for seientifie teaching and 
the gathered scientific experience of the last fifteen years 
have only issued now in the books which form the sub- 
ject of our notice. Scientific class-books hitherto have 
been cither too difficult or too easy. They have been 
unavailable for beginners without the intervention of a 
practical teacher; or in their effort to be popular and 
simple they have abdicated half their value as instruments 
of educational discipline. In these books both extremes 
are avoided, Every stage of their teaching is based upon 
experiment ; no law is enunciated till it has been proved. 
From first to last the student finds himself in immediate 
eontaet with Nature. His empirieal knowledge of ex- 
ternal things is systematised ; simple every-day phenomena 
reveal to him their principles and 7e//ona/e, he walks 
forth with a new eye to discern the meaning and the 
beanty of familiar sights and sounds, and with a mind 
upon the streteh for fresh discoveries. And, onthe other 
hand, no previous training is essential to the teacher who 
adopts them as his guide. Any man, ignorant even of the 
first principles of chemistry and physics, yet fairly dex- 
terous and intelligent, who will patiently master the books, 
and try each experiment for himself, is in a position to 
transmit their contents successfully and clearly. The 
officer may lecture to the soldiers of his regiment, the 
elergyman to the artisans of his parish, the national 
schoolmaster to the children of his school. Managers of 
middle schools, deterred as yet from ineluding seience in 
their course through lack of teachers and of text-books, 
will find their difficulty removed. The higher schools 
need no longer confine their scientific teaching to the 
senior forms, but may place the “ Seience Primer ” along 
withthe Latin grammar, in the hands of their youngest boys. 

The expense of apparatus need not be considered for- 
midable. A complete set for the course of Chemistry is 
set down at 5/. 10s., for Physics at 19/7. 35. 8@. This last, 
however, includes such costly implements as the air- 
pump, balance, Grove’s battery, and electrical machine. 
Leaving these to be obtained by special donation or 
borrowed for the occasions of their use, and deducting 
such further instruments and utensils as a handy mancan 
make or convert at trifling cost, the outlay for the two 
courses may be bought considerably under to/, And 
since the apparatus once established will require rare and 
slight renewal, one may hope that a moderate number of 
pupils with a moderate scale of fees would always pro- 
vide this sum, more especially if the South Kensington 
authorities, in the presence of these manuals and of the 
revolution they may be expected to work, can be induced 
to extend the limits under which they furnish educational 
materials at half-price. 

The names appended to the books guarantee their 
scientific accuracy, and their embodiment of the latest 
knowledge; but from the teacher’s point of view they ex- 
hibit some few statements which are not quite clear, and 
which may deserve reconsideration. In the Chemistry 
Primer (Experiment 3, p. 7) the caustic soda is left unsup- 
ported in the tube. The deseription is probably com- 
pelled to follow the engraving ; but most leeturers would, 
as is suggested in the appendix, use the U tube in such a 
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case. Exp. 5, p. 10, does not clearly show that the heat 
due to chemical union is independent of the heat caused 
by the lamp; while statements 6 and 7, if taken to- 
gether, produce in the pupil’s mind a confusion between 
cause and effect. In pp. 23, 25, the allusions to acid and 
alkali, both new names to the student, might easily be 
accompanied by a marginal reference to p. 65, where the 
terms are explained. In Exp. 17, p. 27, it is not made 
evident in words that the hydrogen has passed from the 
one bottle into the other. Exp, 22, p. 34, and Exp. q4o, 
p. 68, would gain in value if the action of the text, as well 
as its result, were described, such explanation of the first 
experiment being actually given later on at p. 87. In 
Exp. 29, pp. 44, 45, the diction of the first two paragraphs 
is confused and confusing, and it is doubtful if any lecturer 
would be able to conduct Exp. 31, p. 48,s0 as to retain the 
heated filings on the magnet. In Exp. 35, p. 56, the 
numbers on the drawing do not tally with those of the 
description, The explanation of the Davy lamp, p. 57, 
to which further reference is made in Physics, p. 86, is, to 
say the least of it, incomplete: and that of the safety 
matches on p. 72 is quite unintelligible. The definition 
of an Element, p. 58, and the phrase “ difficultly fusible ” 
on p. 99, suggest purely verbal criticisms. 

In the Physic Primer, p. 2, force and motion should 
hardly be called qualities” of dead matter. In Exp. 13, 
p. 22, the “simple arrangement” for moving the hori- 
zontal piston might be indicated. In p. 23 the large and 
small piston are not lettered in the description. In E-xp. 17, 
p. 26,a shrewd pupil would inquire why the upward pressure 
should not, from all that appears in the text, expel water 
from the higher aperture as strongly as the downward 
pressure expels it from the lower aperture. In pp. 40, 41, 
some allusion to the Aneroid, if not to the Hypsometer, 
might fairly be expected, and in p. 46 it is not easy to see 
why the Syphon is described if its principle is not to be 
explained. In p. 65 there is an allusion to “the mercury 
in the bulb of glass,” which is, in fact, there mentioned 
for the first time, and is it not true that in Exp. 52, p. 105, 
a principle of converse action is laid down on the evidence 
of a specific and almost a solitary instance ? 

It is possible that to criticise these points as blemishes 
suggests stupidity to the critic ; if so, his stupidity is pro- 
bably typical, and the authors would be the first to wish 
that their explanations should be self-sufficing, even to 
the obtuse. In any case we tender them our hearty thanks 
for work which marks a stage in the advance of scientific 
education. 1ts lingering progress hitherto has been owing 
to the want, not of zealous champions, but of united 
action. The labours of its advocates are now beginning 
to converge. The leaders of science and the leaders of 
education are drawing close together—on the one side 
eager to impart, on the other ready to receive, advice and 
guidance. By the publication of these books the most 
serious of the obstacles which have kept them separate is 
removed, W. TUCKWELL 


OUR BOOK SHELF 
Astronomy und Geology compared. By Lord Orma- 
thwaite. (London: J. Murray, 1872.) 


THIS little volume is the product of a thoughtful and 
observant mind. Its main objeet is to contrast the 


certainty of the conclusions of astronomy, the ex- 
actitude with which eclipses can be foretold, and 
with which other astronomical phenomena recur, and 
the vagueness which hangs round many geological 
theories, as, for instance, those connected with the age of 
the various strata. A large portion of the volume is 
directed against the theories of Mr. Darwin in natural 
science, and Mr. Buckle in morals, theories which the 
author considers, in consequence of the vagueness of 
geological conclusions, to rest upon insufficient data. 
With the general mode in which the argument is con- 
ducted, we have little fault to find. Occasionally, how- 
ever, Lord Ormathwaite’s zeal on behalf of orthodox 
theology betrays him into injustice, as when he says :— 
“There is one feature common to the writings of Mr. 
Darwin and Mr. Buckle which is to be regretted—they 
both of them seem to ignore, if they do not altogether 
deny, the existence of a First Cause. Secondary causes 
are always with them the only springs of motion.” With 
this we may contrast the following sentence from the 
“ Origin of Species” :—“To my mind it accords better 
with what we know of the laws tnipressed on matter by 
the Creator, that the production and extinction of the 
past and present inhabitants of the world should have 
been due to secondary causes, like those determining the 
birth and death of the individual.” Lord Ormathwaite 
pleads bodily infirmities as an excuse for any inaccuracies 
or mistakes in the book, and we very willingly allow the 
plea. 


The Use and Origin of the Arrangements of Leaves in 
Plants. By Chauncey Wright. (American Academy 
of Science and Arts.) 

THIS is an elaborate and ingenious attempt to apply the 

principles of Natural Selection, or the Survival of the 

Fittest, to the observed phenomena of Phyllotaxy, or the 

arrangement of leaves on the stems in plants. Stating 

in the outset very clearly the distinction between this 
theory, according to which every organ, and every 
arrangement of organs, must be of some practical (though 
possibly undiscovered) utility to the plant, and that of 
“types,” which requires no such hypothesis, Dr. Wright 
proceeds to investigate how the origin of the phenomena 
under investigation can be accounted for on the former 
theory. It must be assumed in the outset that the two 
principal modes of the arrangement of foliar organs, of 
which all others are modifications, the spiral and the 
verticillate, are modifications of a single original type. 

Investigating the actual arrangements on mathematical 

principles, he finds that the various angular distances of 

leaves on the stem are resolvable into the general form of 

1 


the continued fraction 
a 


rtd 
1 +, &e., 
in which @ may have the values 1,2, 3,or 4. The actual 
fractions thus resulting are when 


a=. . $828 vs, &e. 
poe ee 
@=3 .. $4 7 vy ve Xe. 
a=4 .. $3 § We oe, &e 


each fraction being obtained by adding together the 
numerators and denominators in the two preceding frac- 
tions. Practically it is found, however, that certain only of 
these fractions oecur in nature, while of those that are found 
some are much more frequent than others. The approxi- 
mate ultimate value (4) of this continued fraction, when 
a= 1,is0'6180, # possessing the property that any power is 
equal to the difference between the two next lowest powers, 
or An = Ae? — £1, On this peculiar arithmetical pro- 
perty of 4 depends the geometrical one of the spiral 
arrangement which it represents, namely, that such an 
arrangement would effect the most thorough and rapid 
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distribution of leaves around the stem. The latter part of 
this valuable paper consists of an attempt to show that 
the modes of phyllotaxy which result from the use of the 
different forms of the fraction are either directly serviceable 
to the plant by affording the best distribution, either for 
absorbing the sap from the roots or for exposing it to the 
action of air and light, or have been so at some period of 
the ancestry of the plant, when its structure was of a 
simpler character. The typical or unique angle of the 
theory of phyllotaxy the author regards to be the goal 
towards which the special forms tend, by the action of the 
principle of natural selection, rather than as the origin of 
the spiral arrangements. is Wo 1B 
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[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. } 


The Law of Total Radiation 


In Nature for April 25 Captain Ericsson attacks the calcula- 
tion of Pouillet as to the sun’s temperature, as being founded on 
an erroneous law of radiation, Had he contented bimself with 
saying that the extension of Dulong and Petit’s law so far 
beyond its experimental foundation to temperatures approaching 
that of the sun was *‘mere theory,”’ and mconsis‘ent with his 
own experiments, his position mivht have been impregnable. 
But not satisfied with this, he goes on to question the applica- 
bility of Dulong’s law even below the boiling point of mercury, 
and asserts that Newton’s law is much nearer the truth. The 
only objection that he gives to the method of the French ex- 
perimenters is that they erroneously confuse the sus/ace teme 
perature of their thermometers with the average temperature of 
the contained mercury. The observed radiation is really due to 
the first, though attributed to the second. Now, without assert- 
ing that the objection is entirely without force, 1 submit that, if 
Newton’s be the real law of radiation, it is impossible in this 
way to account for the observations. 

In the first place, if the rate of cooling for a body at a variable 
temperature /, surrounded by another at a fixed temperature /, 
be proportional to ¢ — /,, it follows from the theory of exchange 
(than which there are few things better established) that the 
radiation between two bodies at any temperatures 4, ¢’, is propor- 
tional to¢—z, The rate of cooling of the thermometer con- 
tained in an enclosure would thus depend only on the excess of 
temperature, in flat contradiction to Dulung’s observations. Nor 
would this result be altered, even though the material of the 
thermometer were so badly conducting in relation to its size as to 
allow the surface temperature to fall considerably below that of 
the interior. Whatever may be the relative temperatures after a 
given time of asystem composed of a conducting mass, originally 
at a uniform temperature of 100°, surrounded by an enclosure 
maintained at 0°, the same after the same time will be the 
differential temperatures of the corresponding parts of another 
similar system, whose interior mass had originally a uniform 
temperature of 200°, with a case maintained at 100°, In fact, 
according to Newton’s law, and with a constant conductivity, 
the superposition of any constant temperature over the whole 
system alters none of the conditions. 

If it be objected that in the interior of a thermometer heat is 
distrituted, not merely by conduction, but is convected by cur- 
rents in the mercury, even this, I believe, will make no difference. 
The convection currents are a consequence of differences of 
density, and these are approximately proportional to the 
differences of temperature. The addition of a constant tem- 
perature to the whole alters nothing. 

Judging from the evidence at present before us, it is impossible 
to avoid the conclusion that within the limits of Dulong’s experi- 
ments Newton's law of cooling cannot be even approximately 
true. If Capt. Ericsson, by bringing forward fresh experiments, 
and by proving the fallacy of old ones, can establish the truth of 
Newton’s law, he will lay Science under a great obligation. 
Speaking as a mathematician, I conld even wish him success. 

With regard to high tem -eratures it seems certain that Dulong 
and Petit’s law fails ; for it is impossible to believe that the sun 


is no hotter than 1,500° Cent., at least if the estimates hitherto 
made of terrestrial temperatures are substantially correct, It 
must be remembered, however, that according to Fizean the sun 
is only about 23 times brighter than the electric arc, which does 
not even imply a higher temperature ; because, while the sun 
must give us nearly the whole radiation due to his temperature, 
the electric arc is probably transparent, 
J. W. Srrutrr 
Terling Place, Witham, April 29 


Solar Halo 


THIs morning, at 9.20, I observed a strongly-marked halo 
round the sun, Roughly extemporising a sextant with a post- 
card and paper-vector, I took three observations on the semi- 
diameter, and found the mean to be 22°°6, So I conclude this 
to be the ice-halo, whose deviation is 23°, being formed of 
hexagonal crystals. Two facts render the halo noteworthy—(1) 
the morning (after a heavy gale from the south) was exceptionally 
warm ; (2) the halo exhibited the extreme colours in the proper 
order. I am told halos do not exhibit colours. Surely they 
ought to; and if not, why not? Let some of your readers 
answer me this, The halo was visible till nearly 10 o’clock. 

Bournemouth, April 26 C. M. INGLEBy 


Help us to save our Birds 


ALL praise be given to those who have made a stand for the 
preservation of British birds. With a spirit of patience they 
have had to encounter the crass prejudice that sometimes saturates 
even the rufal mind, and to prove that if the small bird takes its 
toll from, it also greatly assists in preserving the store of, the 
farmer. They have had to combat the sporting instincts of the 
excited townsman, so joyous with his escape from the smoky 
labyrinths of his brick-built prison that even a feathered shuttle- 
cock would almost seem like game. Last and greatest feat, they 
have had to question the right to worship the national idol— 
gain, and to teach people, that even if, by the wholesale 
slaughter of feathered tribes, some persons scraped up gold, still 
that occupation, however praiseworthy, was against the general 
good, ‘Truth at last dawned on the mind of the people, and so 
Parliament shielded, amongst other fowl, the pretty kittiwake 
from destruction, and preserved fashionable women from one 
more barbarism. 

Those who have thus worked to educate the public need not 
rest on their oars for lack of employment, let them look farther 
afield, let them fearlessly step across national boundaries, and 
lend their strength to assist in arresting the impending destruc- 
tion of many species of the most beautiful and interesting orders 
of animated nature in any quarter of the globe, 

New Zealand, so long left by science to slumber on the calm 
bosom of the Pacific, has disclosed, amongst her birds, forms that 
have surprised the naturalist as much as they have excited the 
speculation of the philosopher, The remains of birds, of orders 
other than the gigantic Stru-hiones, giving us hints about strange 
Zost forms of animal life that have lingered in these islands, per- 
chance, almost to our own times, are now and then exhumed 
from the hidden shores of swamp and morass. We raise a cry 
for help in behalf of the mass of birds that yet remain xeay us 
(we had almost said zwtA us), in the hope that the attention of 
naturalists in Europe may be called to the peril of extermination 
that hangs over many interesting indigenous species. For the 
preservation of our birds we require some assistance from abroad, 
our time is so crowded with occupations of many kinds, that with- 
out some pressure from without, little attention would be likely to 
be paid to the subject. This is said not without reason, not without 
some experience ; in 1868, in Parliament, the writer tried to se- 
cure the conservation of our magnificent forests, a resolution 
was passed by the House to that effect, official inquiries were 
made ;—cui dono? Our forests are now being damaged and de- 
stroyed, where not protected by climate, in so ruthless a manner, 
that no further evidence is needed to prove our wasteful style of 
settlement. Will not some one having authority in such matters 
speak a word in due season for our birds? I believe nearly every 
living species that we number could be preserved with proper 
care. If that is a fact, is it not interesting enough to naturalists 
to induce them to stimulate us to efforts more likely to give 
better results than our present legal enactments? 


We enconrage planting, the labour and capital therein ex- 
pended may yield returns after the lapse of generations ; we, at 
the same time, allow timber, the growth of ages, to be swept by 
fire by any one who owns a box of matches, and looks on firing 
as the hest nieans of subduing the wilderness. We import with 
great difficulty insectivorous birds, and allow the Apterygine and 
other insectivorous genera to be destroyed without mercy. 

Fearing to occupy too much spac:, I will only glance at our worst 
raptorials from which our birds suffer, Tirst, the bona fide 
settler in his ‘‘new chum ” phase, before “ he has eaten his tutu’ 
(as we say) ; next, the digger, who kills kivi, kallapo, kalla, and 
pigeon, without any respect to season ; his dog, like that of the 
settler, being a more fatal enemy to birds than himself. Lastly, the 
collector, the provider of rarities for museums, &c. There isno 
fence month with him ; if spring or summer plumage is interest- 
ing, so also is that of wintcr ; eggs, young, the adult, alike he 
preys on all. He is heedless of the Mosaic promise ; he cares 
not to have his days prolonged, sa that he gets good specimens. 

Could we he persuaded to try and avert what will some day 
be a great reproach to this country, the destruction of so many 
species of our feathered tribe, D’Urville’s Island might be found 
most useful. Wingless species, and birds of feeble powers of 
flight, might there find a refuge for some of thew representatives. 
Resolution Island might be placed under tapu from molestation 
by dog and gun. Tuomas H. Potts 

Ohinitahi, New Zealand, ebruary 2 


The State and Science 


From the position taken hy Mr, Gladstone with regard to the 
Dublin University Bill, from Mr. Lowe's speech at Halifax, and 
from other indications, it would appear to be the policy of the 
Government, not torenderaccessibleto all, without sectarian distinc- 
tion, the professorships and other endowments of the Universities, 
and to assign to modern culture a fair share thereof, but to abolish 
all such endowments, and to withdraw all State aid from both 
literature and science. In favour of such a policy it has been 
urged uot only that it is in accordance with sound political 
economy to leave every pursuit to seek for itself its own reward, 
but also that the system of endowment and artificial aid has 
proved a signal failure. Now, if by this last argument it is 
meant that the large rewards which have been given for classical 
knowledge and for mathematical attainments have not been pro- 
ductive of numerous Bentleys, Porsons, and Newtons, the truth 
and validity of the argument must be admitted. The rewarding 
of mere acquired knowledge was little likely to show its results 
in original work. The capacity for acquisition, literary, mathe- 
matical, or scientific, is a very different thing from the power of 
original production, or of extending the boundaries of human 
knowledge. Probably in some cases the latent spark of genius 
has even. been stifled and smothered by the load of “cram” 
necessarily superimposed to meet the requirements of exacting 
examiners. It would be, however, I think, a mistake not to 
allow same considerable reward to more exact knowledge. But 
it is with regard to original work and the proved capacity jor 
doing it that external enconragement and reward is ab-olutely 
necessary. Such wo.k, in most departments of literature and 
science, cannot possibly, in a commercial sense, pay. It is this 
work, however, which confers especial honour and advantage on 
the State. Therefore it is in accordance alike with justice and 
sound policy that the doing of such work should be munificently 
encouraged and rewarded by the State. Such a policy might he 
reasonably expected to issue in results very different from those 
which have attended the endowment of ‘‘cram.” Previous 
failure cannot be objected, for the attempt can scarcely be saul 
to have ever been made. It hehoves, therefore, literary and 
scientific men to look to it that, in any redistribution of the 
University or other endowments, the true intcrests of both science 
and literature—and especially the encouragement and reward of 
original research—-are duly regarded by the Government. But 
a certain superficial political economy may object that such a 
policy would he of dangerous tendency, inasmuch as it would 
recognise the existence of the State as a unity, which, being 
honoured and henefited, should encourage and reward. The 
man of original thought and the discoverer of Nature’s secrets 
must he left, each for himself, to seek such recompense as he 
can in the ordinary market, Sir Isaac Newton would not be 
rewarded by the present Government with the Mastership of the 
Mint, They have abolished that office. No, they would guard 
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him in his enjoyment of the copyright of the “ Principia!” 
Such, it would seem, according to Messrs, Lowe and Gladstone, 
is the dictate of common sense, of justice, and of the ‘‘ sound 
political economy ” of AbDAM SMITH 


Brilliant Meteor 


T NovicED in your number for last week the account of a bril- 
liant meteor, observed in Cumberland on Apiil 19. Now I 
had reported to me a very similar meteor at nearly the same time 
{about 8.40 P.M.), an account of which T forwarded, with my 
other results of the night’s watch, to Mr. A. S. Herschel, who 
would gladly receive any further report of the same; un- 
fortunately, 1 have not that number of Nature at hand, and 
therefore cannot make a personal application to your corre- 
spondent. On the same evening, about 10.7, I myself saw an 
exceedingly brilliant meteor, which fellto a point just 5. of Vega. 
It is curious that both of these come from the radiant situated 
about R.A. 155, D + 47, or rather from one of the group of 
radiants there suuated, M, of Heis, 56 and 52 of Schiaparelli. 
It would be an interesting point of investigation whether the 
meteors from that radiant are of peculiar brightness. 

20, Bootham, York, April 30 J. Eomunn Ciark 


EXPERIMENTAL ILLUSTRATIONS OF 
MUSICAL TONE 


EFERENCE was recently made in these columns to 

aneducational lecture on “ Musical Tone,” delivered by 
me on March 14, at the Taunton College School. Among 
the experiments, several were specially arranged in con- 
nection with this lecture, and these I should be glad to 
put on record as simple and inexpensive means of illus- 
trating 1mportant points. 

For the purpose of displaying the relation between 
the “quality” of musical tones and the kind of vibra- 
tion producing them, a series of magic-lantern slides 
were shown. These were prepared in the ordinary 
way, being smoked glass plates on which vibration-lines 
were traced by points attached to tuning-forks, piano- 
wires, &c. Each tone being sounded as its vibration- 
line was shown, the audience was enabled to appreciate 
clearly the difference between the simple tone of the 
tuning-fork and the clangs of a stringed instrument 
played on musically and also made to shriek and rasp. 
For an extreme illustration, to show the relation of an 
irregularly discordant clang to an irregularly bent and 
jagged vibration-line, a toy popularly known as a “ Bis- 
mark’s Whistle” was made, larger than the usual size. 
It consisted of a tin-plate canister, near the centre of 
the bottom of which a piece of gut, knotted at the end, 
was passed through a small hole. Well-resined fingers 
drawn with a tight grip along the gut caused this in- 
fernal machine to emit a hideous sound, the vibration- 
line of which was shown as taken off on the smoked 
glass from a pointed wire soldered to the bottom of 
the canister. 

The pictorial representation of a beat is of course 
indispensable to explain Helmholtz's theory of harmony 
and dissonance. As, however, ncither the plan used by 
Prof. Helmholtz of taking off the beats of two organ 
pipes by means of a vibrating membrane, nor the 
splendid arrangement of Lissajou’s method emp'oyed 
by Prof, Tyndall, were readily available, 1 found it ne- 
cessary to contrive a simpler and coarser method. 
Accordingly, two stout piano-wires were stretched side by 
side on a board about three inches apart, and con- 
nected near the middle by a bent yoke of thinner wire, 
terminating upwards in a point. The two wires being 
tuned so as to give beats at a convenient rate, the alter- 
nate phases of addition and subtraction of the vibrations 
| of the two wires, corresponding to the beats, were well 
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shown by the central pointer, from which pictures of the 
beats were taken off on the smoked glass, forming ad- 
mirable slides. 

Mr. R. Knight, of Wellington, who superintended the 
making of the apparatus, devised a neat arrangement for 
showing the lengths of resonant tubes (See Tyndall, 
Lecture V.). It consists of a 4-ft. length of 3-inch zinc 
tube mounted upright on a foot and nearly filled with 
water, so as to form acistern in which a 2-in. tube is 
raised and lowered, answering at the proper height with 
powerful resonance to a large tuning-fork. This appa- 
ratus will, 1 expect, come into use in future as the most 
convenient means of demonstrating the principle of 
lengtlis of organ-pipes. When the instrument is used for 
class purposes, it may be recommended that the tube be 
graduated to quarters of an inch, so that the pupils may 
be practised in calculating the wave-length, and thence 
the pitch, of any tuning-fork tested by the resonant tube. 
Further, with reference to the theory of musical pipes, it 
may be worth while to mention that an 8-ft. length of # in. 
iron gas tube serves well to produce the overtones of open 
pipes. It is best to fit some kind of trumpet mouth-piece 
at one end, by means of which the most elementary 
musical scale, that of simple trumpet-music, may be 
effectively given. 

No ready way being found of displaying Sir. C. Wheat- 
stone’s kaleidophone experiments on a large scale, they 
were shown afterwards as table experiments, Since then, 
however, a Chinese joss-stick has supplied the means of 
showing to an audience the path of the end of a vibrating 
rod, A piece of the lighted stick attached to the end of an 
umbrella rib shows beautifully convoluted figures several 
inches across. Any other means of attaching a bright 
permanent spark may of course be used, and the plan 
serves also to show the path of a point on a long 
vibrating wire. The experiment of waving a large tuning- 
fork to and fro while in vibration, which Mr. Sedley 
Taylor described in NATURE, vol. v. p. 321, had also 
been noticed by us. For want of means of making 
the result visible at a distance, it was not shown in the 
lecture. An inch of lighted joss-stick, however, fixed 
transversely near the end of one leg, shows well the 
contrast between the line of light traced by waving the 
fork in its quiescent state, and the series of dots of light 
into which this line is resolved when the fork is waved or 
swung while in vibration, its counteracting movements 
bringing it to momentary rest. 

Ibo Je, WeoR 


ON THE SULPHUROUS IMPURITY IN COAL 
GAS* 


“(ee lecturer commenced by stating the origin of the 
sulphurous impurity in coal gas to be the iron pyrites 
which is contained in coal, and that in the manufacture 
of gas, when the coal is strongly heated, the sulphur of 
the iron pyrites not only combines with hydrogen to form 
the gaseous sulphuretted hydrogen, but also with carbon, 
to form the very volatile liquid bisulphide of carbon. 
Little need be said of the desirability of removing the 
sulphur from coal gas, for in many of our large libraries, 
such as that of the Athenzeum Club, the injurious effect 
of the sulphurous and sulphuric acids produced by the 
combustion of gas containing sulphur, seems to be plainly 
manifest, more especially on the leather binding of the 
books. The gas, after leaving the retorts in which the 
coal is heated, is cooled down, and passed through towers 
filled with coke, over which water is kept trickling. By 
these means a considerable proportion of the sulphur is 


* Abstract of a Lecture delivered at the Royal Institution on February 19, 
by A. Vernon Harcourt, F.R.S. 
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removed in the form of sulphide of ammonium. It was 
shown by experiment that this washing with water could 
only be employed to a limited extent; as by excessive 
“scrubbing,” as it is technically termed, the gas is greatly 
deteriorated as to its illuminating power. The sulphuret- 
ted hydrogen remaining in the crude gas is easily re- 
moved; but the removal of the bisulphide of carbon is 
attended with so many difficulties that up to the present 
time no satisfactory process has been devised to effect 
this purpose. ‘The lecturer exhibited strikingly the two 
methods used for the removal of the sulphuretted hydro- 
gen, one by passing the gas over lime,and the second 
by passing the gas over oxide of iron, and stated 
that it is comparatively rare to find any of this 
impurity in the gas as supplied to consumers, Up to the 
present time no process is used for the removal of tke 
bisulphide of carbon. Mr. Harcourt has, however, found 
that by heating a mixture of bisulphide of carbon vapour 
and hydrogen to redness, the former is decomposed 
into sulphuretted hydrogen. 1t will be thus seen that the 
removal of the bisulphide of carbon from coal gas is 
rendered possible, for by simply heating the gas to red- 
ness the sulphur combines as before with hydrogen to 
form sulphuretted hydrogen, which can be easily removed 
by passing through a purifier containing oxide of iron. 
In this way, by passing coal gas, which contained 30 
grains of sulphur in 100 cubic feet, through a red hot tube, 
and then through an iron purifier, the sulphur was 
reduced to about § or 6 grains in 100 cubic feet. It 
might be imagined that the passage of coal gas through 
a red hot tube would deteriorate its quality ; but Mr. 
Harcourt’s experiments show that the contrary is the 
case, for by passing gas of 14°91 candles rapidly through 
a tube heated to moderate redness, the illuminating power 
was found to be 15"1 candles, and after passing through a 
tube heated to bright redness, its illuminating power was 
increased to 16°66 candles. A parallel case to this is 
seen when marsh gas is decomposed into hydrogen and 
carbon by a series of electric sparks, the gas which is 
obtained occupies almost twice the original volume of the 
gas, but possesses a far greater illuminating power than 
that of the original marsh gas, owing to the presence of a 
small quantity of acetylene or some such body, It will 
be seen that these experiments offer what certainly seems 
to be a feasible process for the great reduction of the 
amount of sulphur contained in coal gas, 


PROPOSED OBSERVATORY IN NEIV 
ZEALAND 


N Dec. 16, 1850, the first ship-load of emigrants, 
under the auspices of the Canterbury Association, 
landed at Port Lyttelton and commenced the foundation 
of the present province of Canterbury. On Dec. 16, 
1871, the settlement attained its twenty-first year, and it 
was felt by a large number of gentlemen here that it 
would be well to celebrate the majority of the province by 
some permanent memorial. A meeting was held on that 
day, attended by a number of the most influential resi- 
dents ; and it was unanimously resolved to form an asso- 
ciation for the establishment of an astronomical observa- 
tory near Christchurch. It was remarked by several 
speakers that this province possesses considerable advan- 
tages for such an institution. Letween the ocean on the 
east and the great range of the Southern Alps on the 
west, there stretches an expanse of unbroken plain more 
than 100 miles in length and S50 in breadth. The re- 
markable clearness of the atmosphere, joined to this large 
extent of level land, renders it possible to observe a much 
larger area of the heavens than is usually the case. The 
meeting fully endorsed the remarks of the promoters of 
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the movement ; a temporary committee was formed, and 
lists of subscribers and donors were at once commenced, 

By a curious coincidence, the telegram announcing 
the formation of the Society no sooner came under 
the notice of the Colonial Government, than they 
informed the committee that they had, a short time 
before, reccived a communication from the Impcrial 
authorities on the subject. The Astronomer Royal had 
intimated his desire to form a station in New Zealand for 
the observation of the Transit of Venus in 1874, and had 
recommended Canterbury as suitable for the purpose. 
This announcement was naturally most encouraging to 
the committee ; steps were immediately taken by them to 
communicate, through His Excellency the Governor, 
with the Imperial Government. The Governor and 
his advisers have informed the Society that they cordially 
approve of its object, and will assist it as far as possible. 

The Provincia! Council of Canterbury was in session a 
few days later. Petitions were presented to it by the 
Society, praying for a grant of 1,000/. towards buildings, 
&c., and 5,000 acres of the waste lands of the province as 
an endowment towards the permanent maintenance of 
the Observatory. The Council, by a majority of twenty- 
five to eleven, voted the sum of 1,000/., and 200/. for a 
site; but they declined at present to grant the endow- 
ment in land. The moncy grant of 1,200/, was likewise 
made conditional on the agreement of the Colonial 
Government to undertake the maintenance of the Insti- 
tution. ‘The great interest taken in the movement by His 
Excellency the Governor and his Ministers leads the 
Society to hope that a satisfactory arrangement may be 
made, so that before this time next year we may be placed 
in a position actually to commence opcrations. 

Although onlya month has elapsed since the first meet- 
ing, the Society has been warmly supported in this pro- 
vince. Additional subscriptions are received every day, 
and since January 22, when the temporary committce 
presented their rcport, the number of annual members 
has been increased to nearly 200, 

1 enclose the report of the temporary committee, which 
details the work actually done by them so far. You will 
see that the committee have attempted to commence the 
practical work of founding the Society by asking the 
Astronomer Royal to send out a gentleman to advise as 
toa proper site and other initiatory work. It is our hope 
that our object may receive a cordial concurrence from 
scientific men at home. We desire to co-operate with 
similar institutions in the old world by performing work 
which may not only be of practical use to our community 
here, but may, if possible, add something, however small, 
to the results of labours ofolder workers in the field of 
science. We trust that even one of England’s youngest 
daughters may be of some assistance in this respect to 
her more favoured sisters. 

W, M. MaASKELL, Hon. Sec. 
Observatory Society of Canterbury. 


A NEI MODE OF TAKING CASTS 


N R. BOYD DAWKINS, F.R.S., has recently exhibited 

to the Manchester Philosophical Society a number 
of casts in plaster of Paris of various objects of natural 
history, and explained the process by which any one can 
make them for himsclf. The material of the mould is 
artists’ modelling wax, which isa composition akin to that 
which is used by dentists. And as it becomes soft and 
plastic by the application of heat, though in a cold state 
it is perfectly rigid, it may be applicd to the most delicate 
object without injury. As it takes the most minute mark- 
ings and striations of the original to which it is applied, 
the microscopic structure of the surface of the original is 
faithfully reproduced in the cast. The method is briefly 
this :—1. Cover the object to be cast with a thin powder 


of steatite or French chalk, which prevents the adhesion 
of the wax, 2. After the wax has become soft either from 
immersion in warm water or from exposure to the direct 
heat of the fire, apply it to the original, being careful to 
press it into the little cavities. Then carefully cut off the 
edges of the wax all round, if the under cutting of the 
object necessitates thc mould being in two or more pieces, 
and Ict the wax cool with the object in it, until it be 
sufficiently hard to bear the repetition of the operation on 
the uncovered portion of the object. The steatite pre- 
vents the one piece of the mould sticking to the other. 
The original ought to be taken out of the mould before 
the latter becomes perfectly cold and rigid, as in that case 
it is very difficult to extract. 3. Then pour in plaster of 


| Paris, after having wetted the moulds to prevent bubbles 


of air lurking in the small interstices, and if the mould be 
in two pieces, it is generally convenient to fill them with 
plaster separately betore putting them together. 4. Then 
dry the plaster casts either wholly or partially. 5. Paint 
the casts in water colours, which must be faizéer than 
those of the original, because the next process adds to 
their intensity. The delicate shades of colour in the 
original will be marked in the cast by the different quantity 
of the same colour which is taken up by the different tex- 
tures of the cast. 6, After drying the cast, steep it in 
hard paraffin, The ordinary paraffin candles, which can 
be obtained from any grocer, will serve the purpose. 
7. Cool, and polish the cast by hand with steatite. The 
result of this process is far better than that obtained by 
any other. The whole operation is very simple, and 
promises to afford a means of comparison of natural 


' history specimens in different countries, which has long 


been felt to be a scientific need. It has been already 
introduced into America and India by Mr. Dawkins, and 
samples of the casts are to be seen in the British Museum, 
as well as in that of the Geological Survey, and of Oxford, 
and of the Queen’s College. Casts of type specimens may 
be multiplied to any extent at a small cost of time and 
money, and are as good as the original for purposes of 
comparison, and almost as hard as any fossil. 

The modelling wax can be purchased from Messrs. 
Lechertier, Barbe, & Co., artists’-colourmen, Regent Street. 


THE NEBULA ROUND 1) ARGUS 


AX PAPER, accompanied by five drawings, has recently 
been read to the Royal Society of Victoria by Mr. 
McGeorge, on the star » Argiis and the great nebula 
near it, from which we select a few statements which 
appear to establish the occurrence of sensible changes 
in that region of the sky. After noticing the value 
of Sir John Herschel’s drawing and description of the 
nebula, Mr. McGeorge remarks that from 1838 to 
1869 no trustworthy observations of the nebula could 
be made, for want of instruments of sufficient power ; 
though Mr. Tebbutt and others have contributed valuable 
information about 7 itself. A single glance is sufficient 
to show the complete inapplicability of Herschel’s draw- 
ing or description to the present appearance of the 
nebula in the Great Melbourne Telescope. This, how- 
ever, might be attributed tothe great power of the in- 
strument, whose light exceeds that of the 20-ft. reflector 
as much as that surpassed the other telescopes with 
which the nebula has been observed. 

But the changes indicated in the present paper cannot 
be so explained, for they have nearly all been traced in 
the Great Melbourne Telescope itself, and are described 
in detail, with reference to drawings and observing notes, 
A few may be mentioned here. 

n, Which Herschel saw involved in dense nebula, was 
in April 1869 secn on the bare sky, the nebula having 
disappeared for some distance around it. Drawing No. 1, 
which accompanied the paper and which isherereproduced, 
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then made, shows that the southern loop of Herschel’s 
Lemniscate had bulged out into the vacuity, forming an 
isthmus which trended north and joined the northern 
loop. The second drawing, January 1870, shows that 
within six months this isthmus had detached itself from 
the north side of the Lemniscate, through 90”, to form a 
broader peninsula. Thethird drawing, April 1870, shows 
the outline of a gulf or cleft, commencing at H 634, This 
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star is one of the “landmarks ” described in 1838 as being 
“near the margin of the Lemniscate.” It is naw in mid- 
channel, These three drawings were made by Mr. Le 
Seur. No. 4 was made by Mr. McGeorge at the close of 
December in the same year. It confirms the existence of 
the Gulf; another of the “landmarks,” H 616, is now nearly 
clear of nebula. A promontory shown in No. 2 has de- 
tached itself to form an island of nebula with a starry 
nucleus. This and the neighbouring outline of the Lem- 
niscate have the same hard definite outline given by 
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Herschel; at one part, however, the outline seems en- 
croaching upon the Lemniscate, and leaving an oval 
patch of thinner nebula ; southward the outline seems to 
be curdling and breaking up. A fifth drawing, which is 
also here given, was made in June 1871, which amongst 
other changes shows that the island has shifted; the 
nucleus is now detached from it, and proves to be a triple 
Star. 

Mr. McGeorge finds, as Lord Rosse did, that high 
powers on a good night bring out details of nebula in- 


NALORLE: 


visible with lower powers, On one occasion he speaks 
of using 1,300, whase definition, he says, “was magnifi- 
cent for an hour.” He notices a sort of stereoscopic 
effect which, particularly with the high powers, makes 
the Lemniscate look “like a huge snowy cave with uncven 
woolly sides.” 

In December 1869 the spectrum of » Argis showed 
bright lines ; but in January 1871 there was no trace of 
them ; but Mr. McGeorge thought that with a wide slit 
he detected absorption bands in the position of the usual 
nebular lines. Distinct ncbulosity was then visible round 
the star, most condensed near it, chiefly in the direction 
of the Lemniscate. 

It is perhaps unnecessary toremark that Mr, McGeorge 
has seen nothing in the way of coloured stars at all to be 
likened to « Crucis ; one or two are reddish. 

It is the intention of the Melbourne astronomers to 
pursue unremittingly the study of this nebula, which 
scems already to have given them such remarkable re- 
sults, But it is evidently a most laborious task which 
they have imposed on themselves. At present they are 
confining their attention to the vicinity of the Lemniscate, 
but even there the field of labour is immense, for already 
they have noticed three times as many stays as were seen 
by Herschel, 

They have with them the best wishes and sympathy of 
all astronomers, T. R. RoRINSON 

Armagh, April 21 


BRITTANY DOLNENS AND LINES 


N R, JAMES FERGUSSON, in his interesting volume 
Lon “Rude Stone Monuments in all Conntries,’”* which 
will doubtless become a text-book on that section of 
archeology which pertains to Megalithic structures, has 
made one or two unintentional misstatements, discrepan- 
cies, or errata, which perhaps he will allow me to correct 
through your columns, in hopes that they may be in time 
for the second edition, which is probably called for, if not 
accomplished. I will state them as briefly as possible, 

I, Carnac (p. 349): “ No stone in the neighbourhood 
of Carnac is hewn or even fashioned beyond splitting, and 
no sculptures of any class have been traced” (italics are 
mine). Will Mr. Fergusson forgive me if I point ont that 
the tumulus of Kercado, situate in the grounds of the 
Chateau of the same name, and marked in the map of 
the neighbourhood of Carnac given in his volume Fig. 
135 as “ Kercadio Tums. 2” has well marked sculpture on 
at least three of its stones, one of the figures, viz, that on 
the under-surface of the capstone, being evidently of the 
same type as the Hatchet (?) in the roof of Dol-au- 
Marchand or Table de César, see Fig. 149 (where by-the- 
bye I never could make out the so-called plume), and is 
identical with one in Bé-er-groah (Locmariaker). This 
tumulus, or dolmen-mound, as I prefer to call it, is 
much nearer to the lines of Kermario and Kerlescant 
than Mont S. Michel is to the lines of Menec, 1 should 
add that M. René Galles figures two of the sculptured 
stones, but not the hatchet. 

But this is not the sole example of sculptured stones in 
the neighbourhood of the Carnac amorpholiths. In the 
curiously arranged dolmens called the “Grottes de 
Kerozille,” are distinct traces of former sculpture (in 
which, if 1 mistake not, some traces of some coloured 
pigment have been discovered by W. Lukis), of which 
M. Galles gives but imperfect representations. Doubtless 
allthe stones were covered with similar ornamentation, 
which has disappeared from the weathering of thestone sur- 
face. The “ Grottes de Kerozille are situate to the north of 
Menec, about two miles distance, marked Dols, 11 and 
12in MM. Blair and Ronald’s mapas given by Fergusson. 
There are in reality three dolmens, the centre one at right 


*Vide Nature, Vol. v. pr 386. 
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angles to the other two, and almost connecting them with | of the Great Bear together with the Pole Star. The 
traces of a fourth; all have been covered under one ] fo/men entrances in the long barrow close to and north of 
mound. In “Les Grottes de Plouharnel.” where the | the Kerlescant alignments, one of which is figured (vide 
gold ornaments were found, are traces of rude sculp- | Fig. 139), were doubtless fashioned artificially, at least I 
ture. I necd hardly add that none of these archaic | think Mr. W. Lukis, who has described them, will bear me 
markings are in relicf, as is the case with the celts shown | out in this assertion. It is indeed a monstrous pity that 
in Sir Henry Dryden’s drawing from Gavr' Innis, Fig. 152. | the Société Polymathique du Morbihan should have 
Flowing labyrinthical lines seem characteristic of the | permittcd such an interesting structure to be destroyed. 
Kerozille dohnen-mound, whilst straighter lines forming 1 should not have taken the trouble of bringing the fore- 
network are peculiar to Kercado. On the summit of the | going notes to the notice of the public in your pages had 
neighbouring dolmen of Runusto are some cup-markings | it not been for the great stress laid by Mr. Fergusson on 
which bear a very fair resemblance to the constellation | the fact of the marked distinction made by him between 


Fic. 1.— ALIGNMENTS OF AMORPHOLITHS, KERMARIO. 
Fron Sketch by Capt. S. P. Oliver, Ri. 


the Locmariaker monuments and those in the neigh- | appear to lead upto it. An endeavour to classify the 
bourhood of Carnac, the latter of which he asserts | Dolmen-mounds of Brittany is appended herewith. 
cannot be dissociated from the Carnac alignments. 1}. As to the fallen menhir, which Fergusson asserts 
In a communication addressed to the Anthropological | dc/ongs othe dolmen named Do/-au-Jarchand,and which, 
Institute, 1 endeavoured lately.to prove that the hewnand | in his idea, was in reality two odc/isks and not one; the 
sculptured stones of Locmariaker were of a different type | accompanying trustworthy plans and elevation of the re- 
from the rough and shapeless blocks of Carnac, which latter | nowned monolith ought to prove to the most sceptical 
I ventured to distinguish by the name of “ Amorpholiths,” | that the remains in question are without doubt fragments 
and for that very reason disassociated the dolmen-mounds, | of one huge monolith, which was, moreover, artificially 
such as Kerlescant, Kercado, and Mont S. Michel, from | fashioned, and, possibly, originally actually polished. 
the lines and avenues, excepting the wachambercd barrow I confess that 1 was disappointed when I found that 
at the western extremity of the Kerlescant lines which | the Carnac lines were summarily disposed of by Fer- 
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Fic. 2,—PORTION OF THE KERMARIO ALIGNMENTS FROM Tite NorTu. 
From Sketch by Capt. S. P. Oliver, RA. 


gusson in nine pages, whilst over fifty are devoted to | Avrcouno appear under the name of Avukento? Louis 
Avebury and Stonehenge! (althoughhetcrmsthe former the | Galles gives the etymology of this place as “z//age du 
most remarkable group of megalithic remains, not only in | soszesir.” 

France, but perhapsinthe whole world); alsoat not findinga | 1V. Not much faith can be placed in Mahé’s (not 
single illustration of the said lines beyond the maps, which, | Malé) representation of an zdea/ demi-dolmen, Fig. 129, 
valuable as they are, give no idea to the reader who has In his “ -ludiguités du Morbihan,” it is ideal, and has no 
not actually visited the spot, of the size and style of the | local habitation or name. 

amorpholiths. I enclose a view of the Kermarioavenues,| V. P. 349. The Veweti are styled Veueres, and p. 356 
looking west, premising that the more distant stones are | /droe/ite* is printed ¢7/boléte—printer’s errors! With re- 
the largest, and that they decrease in size towards the 


foreground, the perspective diminishing the effect of this * La fibrolite est un silicate anhydre d’alumine ; elle doit par ses caractéres 
difference in the size of the stones étre rattachée A lasillimanite (des Cloizeaux). Couleur blanc-laiteuse souvent 

fi jautatre et marbrée de veines et de tiches grises on couleur de rouille. A pen 
Ill. Why does the celebrated dolmen (Fig. 126) of | pris opaque; quelques échautillous montrent une certaine translucidité. 
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gard to this last rare mineral substance, to which Fergus- 
son never alludes beyond mentioning its existence, I 
pointed out some time since that scventy-five per cent. 
of the celts found in the sepulchral dolmen-mounds of 
Brittany were composed of this material.* Can Mr. Fer- 
gusson inform us how he accounts for the presence of 
this substance, as well as the significance of its pre- 
dominance in association with sepulture? It may be noted 
that all the fibrolite celts are small and nearly perfect, 
with sharp edges, and show no signs of use; whilst the 
diorite and other celts of a larger type show evident signs 
of use and are all urfose/y broken before deposition in 
the dolmen. 

VI. P. 356. More strictly the jade and turquoise should 
be termed jadéite and ca//ais, respectively. Mr. Fer- 
gusson is right in quoting “ jade” and “ turquoise” if he 
goes by M. René Galles’ account, and I quoted the same 
materials myself in an article on Dolmen Mounds in the 
Quarterly Fournal of Science \ast January ; but these 
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Fic. 3—Le Graxp Menutr, Restored by Sir Henry Dryden, Bart., 
showing its similarity to a Stone Celt. 


same articles now in the museum of Vannes are described 
by the curators Messrs. de Cuss¢, L. Galles, and D’Ault- 
dumesnil as jadéztet and callais. t 


Structure h fibres fines, soyeuses, trés scerées, contourn¢ées, et comme entre- 
acées en divers sens; c'est de IA que Inui vient son excessive tenacité. Raie 
e verre et le feldspath, rayée par le quartz. Infusible au chalumeau. Les 
haches en fibrolite affectent plus cu moins Ia forme d'un parallélogramme 
allangd, souvent celle d'un trapéze dont la plus grande base offre ua tran- 
chant. La fibrolite étant une substance lamelleuse, toutes les haches faites 
de cette matiére n‘oat qu'une epaisseur faible et jrréguheére. 

* See table. 

+ La jadéite doit étre rattachée & la famille des wernérites (silicates an- 
hydres), Couleur de diverses nuinces de vert, de gris verdatre, de gris 
jaunatre, structure cristalline, fibro-lamellaire, quelquefsis un peu schistoide, 
rayant le feldspath et Je jacle oriental; rayée par le quartz. Trés tenace, 
Facilement fusible. Une mince écaille, exposée A | extrémité de Ja flame 
d'une tampe 4 alcool, se fond aisément en un verre jaunatre ou prisatre, 
demi-transparent. 

t La couleur de cette matiére est le vert-pomme, se rapprochant du vert 
de l’émeraude. Quelques échantillons sant comme marbrés de parties blaaches 
et de parties bleudtres; d’autres sont maculés de veines et de taches brunes 
ou noires, par suite d'un mélange accidentel de matieres argilenses, Le 
minéral est translucide, & peu pres autaat que la chrysoprase. Sa cassure 
est compacte comme celle de la cire. Il raie le calcaire, mais il est facile- 


VII. How the barrow north of Kerlescant lines can be 
said to be related in any way (p. 356) to Mont S. Michel 
(which is situate south-east of the Menec lines, and at 
least a mile distant), either in position, size, or structure, 
I cannot imagine. The former is, or rather was, a long 
but small structure with fashioned entrances, covered over 
with a mound which is only visible a few yards off, whilst 
the latter is an immense tumulus, visible from afar, 
covering one if not more kists of insignificant structure, 

VIII. Mr. Borlase’s late discoveries in the dolmen- 
mounds of Trevelgie Head, Cornwall, give additional 
reasons for supporting Mr, Lukis’ theory that both dolmens 
and cromlechs are merely the skeletons of original cham- 
bered tumuli, 

1X. P. 389. “ Only one drawing of a dolmen in Portugal 
has as yet, so far as I know, been published.” 

In 1868 M. Da Costa figured twenty Portuguese dol- 
mens, and eight stone implements found in connection 
with them.* 

“In the Peninsula the cromlechs, when denuded, are 
known under the name of Ax/as (a term about which 
there has been much disputing, but which, after all, secms 
to signify ancient altars used as landmarks) ; those par- 
tially enveloped in the tumulus, or on the summit of a 
mound, are termed A/amevzhas (corruption of Mamua or 
Mamoa—tumulus) ; and when covered in, as the a//es 
and gvotics of Brittany, they are termed Furuas, 

“In the year 1734 over three hundred of these remains 
are mentioned as existing in Portugal, but in 1868 M. da 
Costa could only enumerate forty-two, of which twenty- 
eight are in the province of Aleutejo, twelve in Beira, two 
in Traz-os-Montes, two in Minho, whilst none remain 
either in Estramadura or D’Algarve. 

“The largest aggregation of these antas appears to be 
at Contado d’Alcogulo, the property of M. Le Cocq, where 
there are five remaining together. The only stone imple- 
ments described by M. da Costa were found here, and 
consist of half a dozen rude greenstone celts and a 
quartzite muller, With the exception of four, all the 
above are denuded and ruined antas; the exceptions are 
two furnas near Vizella in Minho, the Mamunha de 
Mamaltar in Beira, and the Mamunha de Carrazedo in 
Traz-os-Montes. This last is chiefly remarkable from the 
curious hollow circular mark, presumedly artificial, on one 
of its supports, 

“There is also one curious monument mentioned, as 
compo-ed of two rows of stones, near a menhir between 
Cepaes and Fafe, in Minho. As this isthe sole description 
of the monument, and no dimensions are mentioned, it is 
difficult to judge of its composition. It may be analogous 
to two rows of small vertical stones in the long barrow at 
Kerlescant, already mentioned, or there may formerly 
have existed an avenue of stones. Unfortunately it ap- 
pears that the monument has been destroyed, and the 
stones made use of in the construction of the neighbour- 
ing convent of Pombeiro.” t 

The above remarks are not written in a carping spirit, 
but offered merely as additional information to what Sir 
John Lubbock aptly terms “a rich and trustworthy store- 
house of facts,” collected with such labour and care by 
Mr. Fergusson during the last eighteen years. 

I will refrain from analysing Mr. Fergusson’s theory 
that the dolmens date from a post-Roman period in the 
present paper. 


ment ray par une pointe d'acier. Sa poussitre est blanche, infusible au chalu 
meau. Cette substance est un phosphate d’alumine hydraté comme la 
turquoise orientale, mais elle en différe seasiblement, aussi bien par les pro- 
portions de ses principes constituents que par ses caractéres. M. Damour, 
d'aprés les différences appréciables qui existent entre ces deux matiéres, les 
sépare dans la classification des especes. HH emprunte & pline le nom de 
cadéais, qu'il applique & notre minéral, et réserve celui de turquoise A la 
pierre précieuse de couleur bleu de ciel si connue en joaillerie. 

* “Descripcao de Alguns Dolmins ou Antas de Portugal," par F. A. 
Pereira Da Costa. Lisbon, 1868. 

+ Vise “The Dolmen-Mounds and Amorpholithic Monuments of Brit- 
tany,” Part I., by 5. P. Oliver, Capt. R.A , Quarterly Journal of Science, 
January 1872. : 
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CELTS FROM DOLMEN-MOUNDS IN BRITTANY. 


Name or TuMutus. 


Mnané-er-H'roék weccsceseeeeeee 
(Locmariaker), 


Mont S. Michel 
(Carnac). 


Tumiac 
(frsor). 


reeegeeee Peo eee goa nne cusses eee 


Total ... 


see eeeetoee 


MATE RTA L. 


Finrorits. 


Ty peseaee| ee 


K/L 


wn 
oo 

ry 
4 
4 


180/49 il 


Total 131 


JADEITE. 


CuLoRo- 
MELANITE. 


Proto- 


AVITANITE eae. 


Dioritx. 


TOTAL. 


a RL 


* Types of celts adopted by the Sucée'té Polymathigue du Morbihax, aud alluded to in the above tahle. 
DOLMEN-MOUNDS OF BRITTANY AND THEIR INTERIOR STRUCTURES 


DESCRIVTION OF 


5 TUMULUS, 
= 
<2 Fa ie 
eB a4 fad Long barrow, 
ales 

5 i 


2 | Round ditto. 


| 3 | Ditto ditto. 
A < c 
a 4 | Ditto ditto. 
2 
i b 
— 
_ ; 2 
i o | 5 Ditto ditto. 
w 
5 
i) 
mw | 6 Long dito. 
fa 
=) | 
a 7 Round ditto. 
“4 
Lad 
<4 8 Ditto ditto. 
fee] ' 
Le 
9g Ditto ditto. 
a 
| 8 : 
iS 1 
i= m . . 
i 10. ~—— Ditto ditto, 
a | 
2 | 
m F 
11 Long ditto. 
\ 12 Immense tumuli, 
more or less 
| elliptical. 


The Citadel, Plymouth 


INTERIOR STRUCTURE. 


EXAMPLES. 


REMARKS. 


Nil. 


Simple kist. C.* 


Ordinary megalithic dolmen, con- 
sisting of single chamber, with 
rarrow entrance covered way at 
passage. C. 

Many-chambered megalithic dol- 
men, consisting of several cham- 
bers with a single narrow en- 
trance, C. 

Many-chambered dolmen, Cham- 
bers of dry walling, and vaulted 
narrow entrance, megalithic and 
ceiled. 

Long, narrow, megalithic chamber, 
sometimes divided, sometimes 
with dolmen entrance. C. 


Megalithic dolmen, with passage at 
a sharp angle with chamber, C, 


Megalithic dolmen, with curved 
gallery or passage. C: 


Two or more megalithic dolmens, 
either parallel, or at right angles 
to one another. C. 


Square megalithic chamber, and 
long straight avenne, with elabo- 
rate ornamentation. 

Megalithic dolmenat one extremity, 
and also other smaller kists, ceiled 
and vaulted. 


Comparatively insignificant. Kists 
partly megalithic, partly ceiled, 
and partly vaulted. 


*C=Ceiled, 


Kerleseant (2). 


Carnoet Finistere, 
Kerlevit, near 
Donarnenez. 

Passint, 


Keriaval. 
Klud-er- yer. 


Rosmeur. 


Garren-dol. 
Pare ar Dolinen. 
Kerlescant. 
Kerléarec. 
Kergonfals. 


Le Rocher. 
Pierres Plates. 


Grottes de Kero- 
aille. 

Do. Plouharnel. 

Kerlan. 

Gavr'’ Inis. 


| Manné Lud. 


Le Moustoir, 


Tumiac. 
Manné-ér-H’rotk. 
Mont S, Michel. 


The most 


Comparatively rare; there is an erect menhir 
at west extremity of the exampies at Ker- 
leseant, and also a few traces of a revet- 
ment. 

Frequent. In the two examples given, bronze 
implements were found. 


This is the commonest type of tumulns, and 
forms the basis of which the following are 
variations. 


Most frequent variation of above. 


Not frequent. 


There is a peristalith at Kerlescant. The two 
latter examples have tolmen entrances, 


A yare example; the entrance passage de- 
scends into the chamber, and was found 
divided by walls of loose masonry. 

Le Rocher is yet covered with its tumulus, 
and isa most umque and perfect specimen. 
The type of ornamentation (Pierres Plates 
is dennded) in both is similar. 

At Kerozille, the centre dolmens at right 
angles to the others; in the other instances 
the dolmens are parallel to each other. 


elaborately decorated dolmen 
kaown. 


In the first, besides the large dolmen, is a 
vaulted kist and curious arrangement of 
stones. In the latter is one dolmen and 
three other structures, partially megalithic 
and partially vaulted. 

Tumiac is conical. Inhumation relies. Manné- 
ér-H’Roék longer and more truncated, con- 
tained no human relics. M.S. Michel long 
and narrow monnd, showed signs of incine- 
ration of human remains. 


S, P, OLIVER 


May 2, 1872] 


NATURE 


Le) 


NOTES 


TuE following lectures in pure Science are being delivered 
this term in Oxford. Prof. Phillips on the Heat of the Interior 
of the Earth, Ancient Climate, Earthquakes and Volcanos. 
Prof. Story Maskelyne two courses of lectures ;—the first course 
of four lectures ‘* On the projection of crystals, and on the rela- 
tions of morphological symmetry to the distribution of physical 
and especially of optical characters ;” second course ‘*On litho- 
logy mineralogically considered.” Prof. Lawson on Structural 
and Physiological Botany. Ie also proposes to make arrange- 
ments with his classes for botanical walks. The Professor of 
Astronomy will give practical instruction in the use of Astro- 
nomical Tustruments at the Observatory at the Museum. The 
Chemical and Physical Laboratortes are each open as usual, 
special courses of instruction being given in each. The Professor 
of Anatomy and Physiology proposes to form classes for practical 
instruction in Physiology and Anatomy. The Hope Professor 
of Zoology is engaged in the classification of the Ilope, Burchell, 
and other collections. Dr. Lee’s Reader in Chemistry is lectur- 
ing on the Non-metallic Elements, the Lee’s Reader in Anatomy 
is lecturing on Comparative Anatomy, and the Lee’s Reader in 
Physics on the Mechanical Theory of Heat, and on Hydro 
mechanics. 


AT the last meeting of the Royal Geographical Society, the 
President announced the Royal and other awards for the year 
1872, made by the Council, us follows :—Founder’s Gold Medal: 
—Colonel H. Yule, C.B., for his important geographical works 
** Cathay and the Way Thither,” and ‘‘ Marco Polo.” atron’s 
Gold Medal, —Mr. R. B. Shaw, for his adventurous journey to 
Yarkand and Kashgar, and his observations for fixing the longi- 
tude of the former place. A Gold Watch.—Lieut. G. C. Musters, 
R.N., for his journey in Patagonia, 25/,—-Karl Mauch, for his 
discoveries in South-East Africa. Schools Prizes. — PHYSICAL 
GeEocRAPHY.— Gold Medal—S. E. Spring Rice (Eton College). 
Bronze Medal—A. §. Butler (Liverpool College). Honourably 
Mentioned ~C. Penrose (Iaileybury); E. Dickson (Cheltenham); 
J. R. White (Liverpool Institute); 1I. De Vere Vane (Eton). 
PouiticaL GEOGRAPHY.—CGold Medal —W. G. Collingwood 
(Liverpool College). Bronze Afdal—W. C. Graham (Eton). 
Honourably Mentioned—R. 11. Sayle (Uppingham); W. L. Kings- 
ford (Rossall); 1]. E. Dickson (Rossal]). 


THE conversaztone of the Royal Society on Saturday evening 
Jast was a highly successful one. The company, notwithstanding 
the counter attraction of the Duke of Edinburgh’s reception at 
the Royal Albert Hall, was a brilliant one, and many of the 
objects and apparatus exhibited were of great interest. There 
was a beautiful series of photographs of landscape scenery, the 
geysers, and mud-springs in the regions of the Yellowstone 
River explored by Prof. Hayden, exhibited by Mr. A. Tylor; 
and some of the early photographs of M. Nic¢pce de St. Victor, 
showing effects of colour; and a collection of Madreporaria 
dredged up by Count Pourtales from the sea-floor in the course 
of the Gulf Stream, exhibited by Prof. Duncan. Mr. Browning 
and Messrs. Elliott Bros. had, as usual, a number of telescopic 
and spectroscopic instruments, 


Tne Senate of the University of London has this year re- 
clected all the old examiners in the Faculties of Scieoce and 
Medicine, with the exception of the two in Forensic Medicine, 
the new examiners being Dr. Arthur Gamgee and Prof. Henry 
Maudsley. 


AN Inaugural Meeting of the French Association for the Ad- 
vancement of Science was held last week at Paris under the 
presidency of M. Claude Bernard; when the committee of 
management was elected as follows: MM. Claude Bernard, 
president ; Broca, Delaunay, d’Eichthal, de Quatrefages, Wurtz, 


Cornu, secretary, and G. Masson, treasurer. It is still undecided 
whether to hold the first meeting, in August next, at Lyons, 
Bordeaux, or Lille. M. Wurtz delivered an address on the 
character and objects of the Association, in which he an- 
nounced that the requisite guarantee fund of 100,000 fr. is 
already subscribed, and will probably be considerably ex- 
ceeded. The movement appears to be meeting with a hearty 
response from all the leading men of science in France ; it is 
welcomed as an aid in the regeneration of their country, by 
promoting a spread of scienwific knowledge and a love of 
science throughout the provinces; and we trust it will also 
have the effect of cementing a closer alliance between French 
science and that of the other countries of Europe. 


THE Lxgincer announces the death, at his residence near 
London, on April 15, atthe age of 84, of Mr. Augustus Siebe. 
Born in Saxony, be served early in life against the French in the 
Prussian army ; and after the return of peace employed himself 
first in watch-making, and afterwards in engineering. The per- 
fection of the diving apparatus in particular engaged his atten- 
tion, and to him are due many of the improvements now in 
constant use. In this capacity he was sole maker to the 
Admiralty, his apparatus having been used with great success 
in the removal of the wreck of the Xoyal George. 


_Dr. PETTIGREW, F.R.S., will deliver a course of lectures on 
the Physiology of the Circulation in the Lower Animals and in 
Plants, at the Poyal College of Surgeons, Edinburgh, each 
Friday afternoon, at 4 o’clock, during May, June, and July. 


Pror. MAx MULLER gave a public lecture on April 24, at 
the Taylor Institution, Oxford, ‘‘On Darwin’s View of Lan- 
guage.” There was a large attendance. 


THE old Ashmolean Society at Oxford, which was revived 
last term after a lengthened period of quietude, met on Monday 
last in the University Museum, when communications were made 
to the Society by Rev. R. Main, F.R.S., ‘On the Breaks of 
Continuity in the Mean Daily Temperature in the months of 
April and May,” and by Mr. A. G. Vernon Harcourt, F.R.S., 
‘*On the Sulphur Compounds in Goal Gas, and the means of 
removing them.” 


THE garden of the Acclimatisation Society of Paris, ruined 
during the siege, is about to be reopened. A great part of the 
damage has been repaired, the ornamental and horticultural 
parts have been replaced, and there are already many animals in 
the park. 


AT a recent meeting of the French Acclimatisation Society, 
M. de Grandmont called attention to the project of the Govern- 
ment to establish a grand piscicultural establishment at Mont- 
béliard, to replace that at Huningue, now passed into the hands 
of the Germans. Very successful establishments of a similar 
character are now in operation at La Buisse and at Clermont 
Ferrand (Puy-de-Déme) ; the latter, under the direction of M. 
Rico, furnishing annually not less than 30,000 ova of trout for 
replenishing the various streams in the department, 


THE following excursions are arranged by the Geologists’ Asso- 
ciation during the present month :—Saturday, May 4, excursion 
to Erith and Crayford, under the direction of Mr. J. Logan 
Lobley. The party will leave Cannon Street Station by the 
North Kent train at 2°10 p.M. for Erith, and will, upon arriving 
at Erith, inspect the fine section of the Thanet Sands overlying 
the chalk, exposed at that place. Subsequently the party will 
proceed to Crayford, and visit the extensive excavations in the 
Pleistocene Deposits from which have been derived the large 
collection of Mammalian Remains in the possession of Dr. 
Spurrel, and inspected by the Association last session.—Saturday, 
May 11, visit 1o the British Museum, guided by Mr. Henry 
Woodward. Members will meet at the Museum, Great Russell 
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Street, at 2 P.M., and proceed to the Paleontological Depart- 
ment, where a portion of the collection will be described. 
—Whit-Monday and Tuesday, May 20 and 21, Excursion 
to Bath (one or two days); directors, Mr. Charles Moore, 
and the Rev. II. II. Winwood. Monday: Assemble at 
the Tlalf Moon Ilotel (near the Railway Station) at 
1 o'clock ; proceed to the Museum, the valuable and exceed- 
ingly interesting palxontological contents of which will be 
described by the founder, Mr, Charles Moore ; then visit Weston 
and Twerton, and inspect, under the guidance of the Rev, Mr. 


Winwood, sections of Lower Lias (Ammonites Buckland and | 


A, angulatus zones). Troceed to Newbridge Hill, where are 
sections of White Lias andthe Rheetic series. —Tuesday ; Hamp- 
ton Down—fine sections of the Great Oolite, and a probable 
representative of the Bradford Clay ; upper beds very fossiliferous 
(Zerebratula cardium, Terebratedla Buckmani, Crania Antiquorum, 
&c., with Corals and Sponges). Dundasin the Bradford Valley 
—sections showing Marlstone, Upper Lias, and Inferior Oolite. 
North Bank of Canal—section of Inferior Oolite (RAyuchonella 
spinosa zone), and Fuller’s Earth. Cross the Avon to Freshford 
~--Mammiliferous River deposits, yielding Ozvtbos moschatus, 


THE prophetic announcements of Prof, Agassiz in regard to 
the discoveries he intended to make during his proposed deep- 
sea dredgings in the southern waters continue, according to 
Harper's Weekly, to be realised, as we learn from a letter to 
Prof. Peirce, dated at Rio on the 12th of February last. The 
weather had not been favonrable for dredging for some time ; 
but a suitable occasion presenting itself, the work was prosecuted 
for one day, with very interesting results. The first discovery 
mentioned by the professor was that of a living /2cfen, very 
similar in general appearance to a fossil form known as 7. Aavit- 
doxus, found in Germany, and which he had been inclined to 
consider a distinct genus, on account of certain peculiarities 
which are not shared by any living shells known up to this dis- 
covery. The specimen found is, however, strictly referable to 
the same genus as the Avradoxes, especially as it has the same 
prominent radiating ribs arising on the inner surface of the she 1 
valve, to which the fossil is indebted for its specific name. 
Although of very small dimensions, being scarcely two-thirds of 
an inch in diameter, it is yet a specimen of very great signifi- 
cance. The second discovery was that of a very remarkable 
crustacean, and is, in part, the realisation of the expectation of 
finding ‘‘ genera reminding us of som e amphipods, and isopods 
aping still more closely the trilobites than Sero/’s.” A specimen 
answering fully to this statement was taken in forty-five fathoms, 
and at first slght seemed like an ordinary isopod, with a broad, 
short, flat body. This, however, is not referable to any of the 
orders or families of Milne-Edwards or Dana, and, for reasons 
adduced, it has very striking relations to the trilobites, and is, 
indeed, like them, one of those types combining the structural 
features of several independent groups. It resembles the trilo- 
bites in the fact that the head is distinct from the thoracic 
regions ; and the large faceted eyes and the facial suture across 
the cheeks connect it so closely that but for the presence of 
antennce, which project from the lower side of the anterior 
‘margin of the buckler, the resemblance would amount to an 
absolute identity in structure with the trilobites. The character 
of the mouth is also that of the trilobite; while the antenna 
cause its reference to the isopods. 
of Tomocaris Peirce! is proposed. 


DETAILS have been received of the earthquake which devastated 
Antioch on April 3, to which we referred last weck. The Greek 
church, a strong stone-arched structure, built only a few years 
ago, and capable of holding 500 or 600 persons, is utterly ruined 
—one side and the entire roof are gone. The American Protest- 
ant church and premises are also greatly injured, and four persons 
of their small community were killed, though the Mission families 
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are all safe. The number of killed and injured cannot be ascer- 
tained with any approach to accuracy, and, of course, flying 
rumours are abundant, one man saying that he thought there 
must be 1,000 killed, while another said 500, and a third 250, 
which is, perhaps, within the truth. There was time from the 
beginning of the first shock to its close for many to escape the 
falling houses or walls, Several smaller and lighter shocks 
occurred for an hour or two afterwards, but not sufficiently 
strong to shake down buildings. These shocks continued 
at intervals through the next night; and another, more dis- 
tinct and wave-like, was felt to shake the house witha loud, 
hollow, rumbling noise, about half-past six the next morning. 
The first shock was immediately preceded by a rumbling and 
creaking of the joints of the window and door frames, to which 
a louder noise, like thunder, succeeded, and then walls and build- 
ings fell. The old Roman bridge of four arches is rent in several 
places until the water can be seen through it from above ; a part 
of the parapet wall has also been shaken off, and the arch above 
the cily door at its east end has been hurled down, and lies almost 
whole. Much damage has been done to houses in the lower 
part of the town, and many of the inhabitants are now to be 
seen encamping around in the fields or plain. The shocks 
appear to have continued, with less severity, for several days. 
One man declared he counted forty-four shocks within twenty- 
four hours after the first one. They were all accompanied by a 
noise like distant thunder or artillery, and produced a tremor of 
the ground; but no fresh ruin has been made by any of them, 
except the first great shock about 8 a.m. of the 3rd ult. 


EARTHQUAKES are becoming almost as frequent in the Mur- 
rumbidgee district in Australia as in New Zealand. The Wagga 
Express reports that recently (in January last) a smart shock was 
experienced at Crabtree station and several other places on the 
Upper River. Since June S—when the first and, with one 
exception, the heaviest of the shocks was experienced—at least 
a dozen distinct ones have been felt in this district. 


THE Italian Society of Spectrozcopists is already doing work 
which must command the attention of the scientific world. The 
special object of the Society is to collate the observations of all 
Italian astronomers, so as to study daily the number, position, 
size, and form of the protuberances, spots, and faculz. Three 
numbers are already published of their .J/eo77e, containing the 
following papers :—An Introduction by Prof. Tacchini, ef the 
Observatory of Palermo, expounding the ohject and resources of 
the Society ; a memoir by M. Lorenzoni, of the Observatory ot 
Padua, on the spectral analysis of the protuberances ; numerical 
tables to convert into heliocentric coordinates the apparent po- 
sition of protuberances or spots; a memoir by P. Secchi on a 
new micrometer for measuring the height of the protuberances ; 
an article by Prof. Tacchini on the comparison of the observa- 
tions of protuberances made simultaneously in July 1871, at 
Palermo by himself, and at Rome by Secchi; observations on 
the solar protuberances and their distribution, by TP. Secchi, 
spectroscopic images of the solar margin, made at Rome, 
Palermo, and Padua, by Secchi, Tacchini, and Lorenzoni on 
December tr and 12, 1871, witha coloured plate. This youngest 
outcome of solar physics is deserving of the heartiest support of 
men of science in this country, 


AccorDING to the Sydney //era/d, the schooner Sifrise has 
lately made a visit to the coast of New Guinea, penetrating 
fifteen miles up the Manoa River. Contrary to the general im- 
pression, the natives, who were hitherto supposed to be ferocious 
in their character and opposed to the visits of strangers, were 
found to be mild and gentle in disposition, They were of the 
Malay stock, and had never seen white people before. On the 
departure of the schooner, under Captain Paget, they exhibited 
every demonstration of sorrow, the women weeping and the men 
accompanying the party to a considerable distance 


May 2, 1872] 


HISTORY OF THE NAMES CAMBRIAN AND 
SILURIAN IN GEOLOGY* 


t' is proposed in the following pages to give a concise account 

of the progress of investigation of the lower palaozoic rocks 
during the last forty years. The subject may naturally be divided 
into three parts : (1) the history of Silurian and Upper Cambrian 
in Great Britain from 1831 to 1854; (2) that of the still more 
ancient palozoic rocks in Scandinavia, Bohemia, and Great 
Britain up to the present time, including the recognition by Bar- 
rande of the so-called primordial palwozoic fauna; (3) the his- 
tory of the lower palceozoic rocks of North America. 


L—Siherian and Upper Cambrian in Great Britain. 


Less than forty years since, the various uncrystalline sedimen- 
tary rocks beneath the coal-formation in Great Britain and in 
continental Europe were classed together under the common 
name of graywacke or grauwacké, a term adopted by geologists 
from German miners, and originally applied to sandstones and 
other coarse sedimentary deposits, but extended so as to include 
associated argillites and limestones. Some progress had been 
made in the siudy of this great Graywacke formation, as it was 
called, and oiganic remains had been described from various 
parts of it ; but to two British geologists was reserved the honour 
of bringing order out of this hitherto confused gronp of strata, 
and establishing on stratigraphical and paleontological grounds a 
succession and a geological nomenclature. The work of these 
two investigators was hegua independently and simultaneously in 
different parts of Great Britain, In 1831 and 1832, Sedgwick 
made a careful section of the rocks of North Wales from the 
Menai Strait across the range of Snowdon to the Berwyn hills, 
thus traversing ina south-eastern direction Caernarvon, Denbigh, 
and Merionethshire. Already, he tells us, he had in 1831 made 
out the relations of the Bangor group (including the Llanberis 
slates and the overlying Harlech grits), and showed that the 
fossiliferous strata of Snowdon occupy a synclinal, and are 
stratigraphically several thousand feet above the horizon of the 
latter. Following up this investigation in 1832, he established 
the great Merioneth anticlinal, which brings up the lower rocks 
on the south-east side o: Snowdon, and is the key to the struc- 
ture of North Wales. From these asa base, he constructed a 
section along the line already indicated, over Great Arenig to the 
Bala limestone, the whole forming an ascending series of enormous 
thickness. This limestone in the Berwyn hills is overlaid by 
many thousand feet of strata as we proceed eastward along the 
line ‘of section, until at length the eastern dip of the strata is 
exchanged for a westward one, thus giving to the Berwyn chain, 
like that of Snowdon, a synclinal structure. As a conseqnence of 
this, the limestone of Bala re-appears on the eastern side of the 
Berwyns, underlain as before by a descending series of slates and 
porphyries, These results, with sections, were brought before 
the British Association for the Advancement of Science at its 
meeting at Oxford in 1832 ; but only a brief and impe: fect account 
of the communication of Sedgwick on this occasion appears in 
the Proceedings of the Association. He did not at this time give 
any distinctive name tothe series of rocks in question (L.E. and 
D. Philos. Mag. (1854) IV., viti. 495). 

Meanwhile in the same year, 1831, Murchison began the ex- 
amination of the rocks on the river Wye, along the southern 
border of Radnorshire. In the next four years he extenied lus 
researches through this and the adjoining counties of Hereford 
and Salop, distinguishing in this region four separate geological 
formations, each characterised by peculiar fossils. These torma- 
tions were moreover traced by him to the south-westward across 
the counties of Brecon and Caermarthen ; thus forming a belt of 
fossiliferous racks stretching from near Shrewshury to the month 
of the river Towey, a distance of abont 100 miles along the 
north-west border of the great Old Red Sandstone formation, as 
it was then called, of the West of England. 

The results of his labours among the rocks of this region for 
the first three years were set forth by Murchison in two papers 
presented by him to the Geological Society of London in January 
1834 (Proc. Geol. Soc, ii., 11). The formations were then 
4amed as followsin descending order :—(1) Ludlow, (2) Wenlock, 
consiituting together an upper group ; (3) Caradoe, (4) Llandeilo 
(or Builth), forming a lower group. The Llandeilo formation, 
according to him, was underlain by what he called the Longmynd 
and Gwastaden rocks. The non-fossiliferous strata of the Long- 
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mynd hills in Shropshire were described as rising up to the east 
fiom beneath the Llandeilo rocks ; and as appearing again in 
South Wales, at the same geological horizon, at Gwastaden in 
Breconshire, and to the west of Llandovery in Caermarthenshire; 
constituting an underlying series of contorted slaty rocks many 
thousand feet in thickness, and destitute of organic remains. 
The position of these rocks in South Wales was, however, to the 
north-west, while the strata of the Longmynd, as we have seen, 
appear to the east of the fossiliferous formations. 

In the “Philosophical Magazine” for July, 1835, Murchison 
gave to the four formations above named the designation of 
Silurian, in allusion, as is well known, to the ancient British 
tribe of the Silures. It now became desirable to find a suitable 
name for the great inferior series, which, according to Murchison, 
rose from beneath his lowest Silurian formations to the novth- 
west, and appeared to be widely spread in Wales. nowing that 
Sedgwick had long been engaged in the study of these rocks, 
Murchison, as he tells us, uxged him to give them a British geo- 
graphical name. Sedgwick accordingly proposed for this great 
setirs of Welsh rocks, the appropriate designation of Cambrian, 
which was at once adopted by Murchison for the strata supposed 
hy him to underlie his Silunan system, (Murchison, Anniv, 
Address, 1842; Proc. Geol. Soc. iii, 641.) This was almost 
simultaneous with the giving of the name of Silurian ; for in 
Angust 1835, Sedgwick and Murchison made communications 
tothe British Association at Dublin on Cambrian and Silurian 
Rocks. These, in the Volume of Proceedings (pp. 59, 60) appear 
as a joint paper, though from the text they would seem to have 
been separate. Sedgwick then described the Cambrian rochs of 
North Wales as including three divisions: 1. The Upper Cam- 
brian, which occupies the greater part of the chain of the Berwyns, 
where, accerding to him, it was connected with the Llandeilo 
formation of the Silurian. To the next lower division, Sedgwick 
gave the name of Middle Cambrian, making up all the higher 
mountains of Caernarvon and Merionethshire, and including the 
roofing-slates and flagstones of this region. ‘This middle group, 
according to him, afforded a few organic remains, as at the top 
of Snowdon. The inferior division, designated as Lower Cam- 
brian, included the crystalline rocks of the south-west coast of 
Caernarvon and a considerable portion of Anglesea, and consisted 
of chluritic and micaceous schists, with slaty quartzites and sub- 
ordinate beds of serpentine and granular limestone ; the whole 
without organic remains. 

These crystalline rocks were, however, soon afterwards ex- 
cluded by him from the Cambrian series ; for in 1838 (Proc. Geol. 
Soe. ii., 679) Sedgwick describes further the section from the 
Menai Strait to the Berwyns, and assigns to the chloritic and 
micaccous schists of Anglesea and Caernarvon a position inferior 
to the Cambrian, which he divides into two parts ; viz., Lower 
Cambrian, comprehending the old slate series, up to the Bala 
limestone beds ; and Upper Cambrian, including the Bala beds 
and the strata above them in the Berwyn chain, to which he gave 
the name of the Bala gronp. The dividing line between the 
two portions was subsequently extended downwards by Sedg- 
wick to the summit of the Arenig slates and porphyries. The 
lower division was afterwards subdivided by him into the Bangor 
group (to which the name of Lower Cambrian was hencefurth 
to be restricted), including the Llanberis roofing-slates and the 
Harlech grits or Barmouth sandstones ; and the Festiniog group, 
which included the Lingula flags and the succeeding Tremadoc 
slates. 

Jn the communication of Murchison to the same Dubli meet- 
ing, in August 1835, he repeated the description of the four 
formations to which he had just given the name of Silurian ; 
which were, in descending order, Ludlow and Wenlock (Upper 
Sivurian), and Caradoc and Llandeilo (Lower Silurian), The 
latter jormation was then declared by Murchison to constitute 
the base of the Silurian system, and to offer in many places in 
South Wales distinct passages to the underlying slay rocks, which 
were, according to him, the Upper Cambrian of Sedgwick. 

Meanwhile, to go back to 1834, we find that after Murchison 
had, in his communication to the Geological Society, defined 
the relation of his Llandeilo formation to the underlying slaty 
series, but before the names of Silurian and Cambrian had been 
given to these respectively, Sedgwick and Murchison visited to- 
gether the principal sections of these rocks from Caermarthenshire 
‘o Denbighshire. The grester part of this region was unknown 
to Sedgwick, but had already been studied by Murchison, who 
interpreted the sections to his companion in conformity with the 
scherne already given ; according to which the beds of the Llan- 
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dello were underlain by the slaty rocks which appear along their 
north-western border, When, however, they eutered the region 
which had already been examined by Sedywick, and reached the 
section on the cast side of the Berwyns, the fossiltferous beds of 
Meifod were at once pronounced by Murchison to be typical 
Caradoc, while others in the vicinity were regarded as Llandeilo. 
The beds of Meifod had, on paleontological grounds, been by 
Sedgwick identified with those of Glyn Ceirog, which are seen to 
be immediately overlain by Wenlock rocks. These determina- 
tions of Murchison were, as Sedgwick tells us, accepted by him 
with great reluctance, inasmuch as they involved the upper part 
of his Cambrian section in most perplexing difficulties. When, 
however, they crossed together the Berwyn chain to Bala, the 
limestones in this locality were found to contain fossils nearly 
agreeing with those of the so-called Caradoc of Meifod. The 
examination of the section here presented showed, however, that 
these limestones are overlain by a series of several thousand feet 
of strata bearing no resemblance, either in fossils or in physical 
characters, to the Wenlock formation which overlies the Carado- 
beds of Glyn Cerrog. This series was, therefore, by Murchison 
supp »sed to he identicul with the rocks which, in South Wales, 
he had placed beneath the Llandeilo, and he expressly declared 
that the Bala group could not be brought within the limits of 
his Silurian system. It may here be added that in 1842 Sede- 
wick re-examine? this region, accompanied by that skilled 
paleontoloyist, Salter, conficming the accuracy of his former sec- 
tions, and showing moreover by the evidence of fossils that the 
beds of Meifod, Glyn Ceirog. and Bala, are very nearly on one 
parallel. Y+t, with the evidence of the fo-sils before him, Mar- 
chison, in 1834, placed the first two in his Silurian system, and 
the last deep down in the Upper Cambrian; and c msequently 
was aware that on palzeontological grounds it was impossihle to 
separate the lower portion of his Silurian system from the Upper 
Cambrian of Sedgwick. (These names are here used for c mve- 
nience, although we are speaking of a time when they had not 
been applied to designate the rocks in question.) 

This fact was repeatedly insisted upon by Sedgwick, who, in 
the Syllabus of his Cambridge lectures, published very early in 
1837, enumerated the principal genera and species of Upper 
Cambrian fossils, many of which were by him declared to be the 
same with those of the Lower Silurian rocks of Murchison. 
Again, in enumerating in the same Syllabus the characteristic 
species of the Bala limestone, it is added by Sedgwick: “all of 
which are common to the Lower Silurian system.” This was 
again ins'sted upon by him in 1838 and 1841. (Proc. Geol. Soc. 
ii, 6795 iii, 548.) It was not until 1840 that Bowman an- 
nounced the same conclusion, which was reiterited by Sharpe 
in1S42. (Ramsay, Mem. Geol Sur. iii., part 2, p. 6.) 

In 1839 Murchison published his ‘‘ Silurian System,” dedicated 
to Sedgwick, a magnificent work in two volumes quarto, with a 
separate map, numcrous s:ctions, and figures of fossils. The 
succession of the Silurian rocks, as there given, was precisely 
that already set forth by the author in 1834, and again in 1835 ; 
being, ia descending order, Ludlow and Wenlock, constituting 
the Upper Silncian, and Caradoc and Llandeilo (including the 
Lower Llandeilo beds or Stiper-stones) the Lower Silurian, 
These are underlain by the Cam oriaa rocks, into which the Llan- 
deilo was said to offer a transition marked by beds of passage. 
Murehisoi in fact declared that it was impo sible to draw a-y 
line of separation, either litholo sical, zool ical, or stratizraphi- 
cal, between the base of the Suurian beds (LIindeilo) and the 
upper portion of the Cambrian, the whole f rmiug, according to 
him, in Caermarthenshire, one continuous and conform sble series 
from the Cambrian to the Ludlow. (‘‘Siurian System,” pp. 
256, 358.) By Cambrian inthis connection we are to und~rstand 
only the Upper Cambrian or Bala group of Sedgwick, as appears 
from the express statement of Murchison, who alludes to the 
Cambrian of Sedgwick as including all the older slaty rocks of 
Wales, and as divided imto three groups, but proceeds tu say 
that in his pres-nt work (th- “Silurian System”) he shall notice 
only the highest of these three. 

Since January 1834, whea Murchison first aanounced the 
stratigraphical relatious of the lower division of what he after- 
wards called the Silurian system, the aspect of the case had 
materially changed, his d.vision was no longer underlain, both 
to the eist in Shropshire and to the west in Wales, by a great 
unfossili erous series. T1i. obs+ vitions in the vicinity of the 
Berwyn hills with Sedgwick in 1334, and the subsequently pub- 
lished statements of the lat'er had shown, that t sis supposed older 
series was not without fossils; but on the contrary, in Norih 
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the Lower Silurian. Hence the assertion of Murchison in his 
‘«Silurian System,” in 1839, that it was not possible to draw any 
line of demarcation between them. The position was very 
embarrassing to the author of the ‘Silurian System,” and for 
the moment, not less so to the discoverer of the Upper Cambrian 
series. Meanwhile, the latter, as we have seen, in 1842 re- 
examined with Salter his Upper Cambrian sections in North 
Wales, and satisfied himself of the correctness, both structurally 
and palzontologically, of his former determinations. Murchison, 
in his Anniversary A idress as President of the Geological Society 
in 1842, after recounting, as we have already done, the history of 
the naming by Sedgwick in 1839 of the Cambrian series, which 
Murchison supposed to underlie his Silurian system, proceeded 
as follows :—‘* Nothing precise was then known of the organic 
contents of this lower or Cambrian system, except that some of 
the fossils contained in its upper members in certain prominent 
localities were published Lower Silurian species. Meanwhile, 
by adopting the word Cambrian, my friend and my-elf were 
certain that whatever might prove to be i's zoological distinctions, 
this great system of slaty rocks being evidently inferior to those 
zones which hal been worked out as Silurian types, no ambi- 
guity could hereafter arise. . . In regard, however, to a 
descending zoological order, it still remained to be proved 
whether there was any type of fossils in the mass of the Cam- 
brian rucks different from those of the Lower Silurian series. If 
the appeal to nature should be answered in the negative, then it 
was clear thit the Lower Silurian type must be considered the 
trae base of what 1 had nimed the protozoic recks ; but if 
characteristic new forms were di,covered, then would the Cam- 
brian rocks, whose place was so well established in the descend- 
ing series, have also their own fauna, aad the palieozoic base 
would neces arily be removed toa lower horizon.” If the first 
of these alternatives should be established, or in other words, 
if the tauna of the Cambrian rocks was found to be identical 
with that of the Lower Silurian, then, in the author’s language, 
“the term Cambrian must cease to be used in zoological classifi- 
cation, it being, in that sense, synonymous with Lower Silurian.” 
That such was the result of palzeontologtcal inquiry, Murchison 
proceeded to show, by repeating the announcements already 
made hy Sedgwick in 1837 and 1838, that the collections made 
by the latter from the great series of fossiliferous strata in the 
Berwvns, from Bala, from Snowden, and other Cambrian tracts, 
were identical with the Lower Silurian forms. These strata, it 
was said, contain throughout ‘the same forms of Orthis which 
tvpily the Lower Siurian rocks.” Tt was further declared by 
Murchison in this address that researches in Germany, Belgium, 
and Rus.ia led to the conclusion that the ‘‘fossiliferous strata 
characterised by Lower Silurian Orthidee are the oldest beds in 
which organic life has been derccted.” (Proc. Geol. Soc. iii. 
641, &c.) The Orihids here referred to are, according to Salter, 
Orthis calligramma, Dalm, and its varieties. (Mem. Geol. 
Survey iii, part 2, 335-337.) 

Meanwhile Sedgwick’s views and position began to be misre- 
presented. In 1842 Mr. Sharpe, after calling attention to the 
fact that the tossils of the Bala limestone were, as Sedgwick had 
lens before shown, identical with those of Murchis :n’s Lower 
Suurian, declared that Sedgwick had placed the Upper Cam- 
brian, in which the Bala beds were included, beneath the 
Silurian, and that this determination had b-en adopted by Mur- 
chison on Sedgwick’s authority. (Proc. Geol. Soc iv. 10.) This 
statement Murchison suffered to pass uncorrected in a compli- 
mentary review of Sharpe’s paper in his next annual address 
(1843.) In his ‘* Siluria,” rst edition, p. 25 (1854), he speaks of 
the term Cambrian as applie1 (in 1835) by Se 'gaick and himself 
“to a vast succession of /ossi/ifevous strata containing unde- 
scribed fossils, the whole of which were supposed to rise up from 
beneath well-known Silurian rocks. The Government geologists 
have shown that this sAfosed order of superposition was 
erroneous,” &c. The italics are the auth..r’s. Such language, 
coupled with Mr. Sharpe’s assertion noticed above, helped to fix 
upon Sedgwick the responsibility of Murchison’s error. Although 
the historical sketch which precedes clearly shows the real posi- 
tion of sedywick in the matter, we may quote further his own 
words :—‘*] have often spoken of the great Upper Cambrian 
group of North Wales as inferior tothe Siluriansystem, . 
on the sole authority of the Lower Suurian sections, and the 
author's many times repeated explanations of them before they 
were published. So great was my confidence in his work, that I 
received it as perfectly established truth that his order of super- 
position was unassailable. . . , Iasserted again and again 


Wales, at least, held a fauna identical with that characterising | that the Bala limestone was near the base of the so-called Upper 
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Cambrian group. Murchison asserted and illustrated by sections 
the unvarying fact that his Llandeilo flag was superior to the 
Upper Cambrian group. There was no difference hetween us 
until his Llandeilo sections were proved to be wrong.” (Philos. 
Mag. IV. viii. 506.) That there must be agreat mistake in Sedg- 
wick’s or in Murchison’s sections was evident, and the Govern- 
ment surveyors, while sustaining the correctness of those of 
Sedgwick, have shown the sections of Murchison to have been 
completely erroneous. 

The first step towards an exposure of the errors of the Silurian 
sections is, however, due to Sedgwick and McCoy. In order 
better to understand the present aspect of the question, it will he 
necessary to state in a few words some of the results which have 
been arrived at by the Government surveyors in their studies of 
the rocks in question, as set forth by Ramsay in the Memoirs of 
the Geological Survey. In the section of the Berwyns, the thin 
bed of about twenty feet of Bala limestone, which (as originally 
described by Sedgwick) they hive found outcropping on both 
sides of the synclina] chain, is shown to be intercalated in a vast 
thickness of Caradoc rocks ; being overlain by about 3,300 and 
underlain by 4,500 feet of strata belonging to this formation. 
Beneath these are 4,500 feet additional of beds described as 
Llandeilo, which rest unconformably upon the Lingula-flags just 
to the west of Bala ; thus making a thickness of over 12,000 feet 
of strata belonging to the Bala group of Sedgwick. A small 
portion of rocks referred to the Wenlock formation occupies the 
synclinal above mentioned. (Memoirs, 11]. part 2, 214,222.) 
The second member, in ascending order, of the Silurian system, 
to which the name of Caradoc was given by him in 1839, was 
originally described by Murchison under the names of the Hor- 
derly and May Hill sandstone. The higher portions of the 
Caradoc were subsequently distinguished by the Government sur- 
veyors as the Lower and Upper Llandovery rocks ; the latter 
(constituting the May Hill sandstone, and known also as the 
Pentamerus beds) being by them regarded as the summit of the 
Caradoc formation. In 1852, however, Sedgwick and McCoy 
showed from its fauna that the May Hill sandstone belongs rather 
to the overlying Wenlock than to the Caradoc formation, and 
marks a distinct palzeontological horizon. 

This discovery led the geological surveyors to re-examine the 
Silurian sections, when it was found by Aveline that there exists 
in Shropshire a complete and visible want of conformity between 
the underlying formations and the May Hill sandstone ; tbe latter 
in some places resting upon the nearly vertical Longmynd rocks, 
and in others upon the Llandeilo flags, the Caradoc proper or 
Bala group, and the Lower Llandovery beds. Again, in South 
Wales, near Builth, the May Hill sandstone or Upper Llandovery 
rests upon Lower Llandeilo beds; while at Noeth Grng the 
overlying formation is traced transgressively from the Lower 
Llandovery across the Caradoc to the Llandeilo, These impor- 
tant results were soon confirmed by Ramsay and by Sedgwick. 
(ibid, 4, 236). The May Hill sandstone often includes, near its 
base, conglomerate beds made up of the ruins of the older for- 
mation. To the north-east, in the typical Silurian country, it is 
of great thickness and continuity, but gradually thins ont to the 
south-west. There exists, moreover, another region where not less 
curious discoveries were made. About forty miles to the eastward 
of the typical region in South Wales appear some important areas 
of Silurian rocks. These are the Woolhope beds, appearing 
through the Old Red Sandstone, and the deposits of Abberley, 
the Malverns and May Hill rising along its eastern border, and 
covered along their eastern base by the newer Mesozoic sand- 
stone. The rocks of hese localities were by Murchison in his 
“« Silurian System” described as offering the complete sequence. 
When however it was found that his Caradoc included two un- 
conformable series, examination showed that there was no repre- 
sentative of the older Caradoc or Bala group in these eastern 
regions, but that the so-called Caradoc was nothing but the 
Upper Llandovery or May Ilill sandstone. The immediately 
underlying strata, which Murchison had regarded as Llandeilo, 
or rather as the beds of passage from Llandeilo to Cambrian, and 
had compared with the north-west passage of the Caermarthen- 
shire sections (Syl. Sys. 416), have since been found to be much 
more ancient deposits, of Middle Cambrian age, which rests 
upon the crystalline hypozoic rocks of the Malverns, and 
are uncomformably overlain by the May Hill sandstone. 
We shall again revert to this region, which has been carefully 
studied and described by Prof. John Phillips. (Mem. Geol. 
Sur. II., part 1.) T. STERRY Hunt 
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SCIENTIFIC SERIALS 


THe Rue Scientifique, Nos. 33—42. The first article in 
these numbers is by Prof. Huxley, on Veast.—The conclusion is 
arrived at of M. de Quatrefages’ course of lectures on Anthro- 
pology, at the Museum of Natural Ilistory at Paris. —M. de 
Fonvielle contributes an article on Balloon Observations. In 
No. 34. M. Léon Le Fort, Professar to the Faculty of Medicine 
at Paris, furnishes an account of military surgery in the Austrian 
army.—Among the contributions from foreign sources is a re- 
port of M. Vogel’s spectroscopic observations of the planets 
made in 1871 at the observatory of Bothkamp.—No. 35 contains 
an interesting lecture, delivered at the University of Fnberg-in- 
Brisgau, by M. Ecker, on the struggle for existence in the 
character and in the life of nations.—In No. 36 is commenced 
a report, continued in subsequent numbers, of M. Claude Ber- 
nard’s course of lectures at the Coilege of France on Animal 
Heat. A translation is given of a paper hy Prof Harting, of 
Utrecht, on the artificial production of organic calcareons for- 
mations. There are also reports of the proceedings of English 
and other foreign scientific societiess—In No. 37 the most 
interesting paper is one by Dr. Onimus, on the consecutive 
phenomena attendant on the remoyal of the brain, and on the 
movements of rotation, illustrated with drawings of frogs and 
birds, on which the operation had been performed, to show 
the action.—No. 38 contains a report of Prof. Virchow’s ad- 
dress to the Congress of German Naturalists and Physicians at 
Rostock, on Science in the national life of Germany. Sir 
William Thomson’s paper on the Size of Atoms is translated from 
an early number of this journal. M. Papillon has an article in 
support of M. Wurtz’s aphorism, ‘‘ Chemistry is a French science, 
constituted by Lavoisier,” in reply to English and German at- 
tacks.—-No. 39 commences with an important article by M. P. 
Lorain, on Reform in the Higher Instruction, A translation is 
given of M. R. Wolt’s lecture at the University of Zurich on 
Solar Spots, and of Neumayer's paper contributed to the 
Vienna %. 4. Geologische Reichsanstalt on the Jurassic Basins. — 
In No. 40 M, Le Fort supplements his previous paper by an 
additional one on Military Surgery in the Prussian army. ‘This 
and the following number are partially filled with further reparts 
of the Rostock meeting of German naturalists and physicians. — 
In No. 41 we find also a lecture by M. Lereboullet at the School 
of Military Health jat Montpellier on the Spinal Column.—No. 
42 contains a report of M. Blanchard’s address to the Annual 
Congress of the Learned Societies of the Departments at the 
Sorbonne, M. Paul de Saint Robert contributes a paper with 
the suggestive title, ‘‘ Qn’est ce que la force?” There are also a 
number of reports of the proceedings of foreign societies, 


THE Journal of Botany for April commences with an Interest- 
ing article by Prof. Babington on the Avacharis alsinastrum or 
Canadian water-weed. He shows clearly that there are two 
series of plants closely resembling each other in appearance, of 
which one series has perfect triandrous flowers, and the other 
has incomplete dicecious flowers, of which the males are nearly 
or quite sessile, and have the curious habit of becoming detached 
when the pollen is ripe, and floating freely about on the surface 
of the water, and shedding their pollen there. To the first 
series belongs the Z/odsa of South America; to the second, 
Anacharis and Hydrilla. Anacharis would therefore appear to 
be the true genus to which the English (introduced) plant be- 
longs, as given by Hooker, but not by Bentham and Syme.—Mr. 
Baker gives one of his useful synoptical revisions of the Cape 
species of Anthericum ; and Prof. Thiselton Dyer a history of 
the substance known as ‘Australian Caoutchouc,” and a valu- 
able account of the mode of germination of Zropzolum, which 
is characteristic rather of endogens than of exogens. 


Annalen der Chemie und Pharmacie, January 1872. This 
number commences with a paper by Max Ascher on the trisub- 
stitution derivation of benzine ; this is an attempt to establish 
the constitution of some of these bodies, hut at present, how- 
ever, it has not been entirely successful.—The next paper is by 
Linnemann and Zotta ‘‘On the reduction of formic acid to 
formaldehyde and methyl alcohol ;” the authors followed exactly 
the same process as was described by Lieben and Rossi some 
time since, and which has already been noticed in these pages. 
The next three communications are by Linnemann ‘‘On 
normal propyl alcohol, its compounds and its conversion into 
isopropy! alcohol.” The author prepared the normal alcohol in 
two ways—by the action of nascent hydrogen on propionic 
anhydride, and by obtaining the aldehyde by distillation of calcic 
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propionate and formiate, and subsequent treatment with sodium 
amalgam, The normal alcohol was converted into isopropyl 
alcohol by preparing from it the iodide, and from this the cyanide, 
which by treatment with potash yields propylamine. Propylamine 
hydrochloride on heating with argentic nitrate and water yields 
isopropyl alcohol, having the characteristic properties and reac- 
tions of this body.—IIugo Schiff follows “On the constitution 
of wesculin;” this is an important theoretical paper.—Quinke 
contributes the second part of his memoir, “On a new class 
of aromatic hydrocarbons.” By the action of benzyl chloride on 
toluol, Lenzyl toluol C,,11,, is formed with elimination of hydro- 
chloric acid. By oxidation, this hydrocarbon yields benzylben- 
zoic acid C,,11,,O.; this by the action of nascent hydrogen 
yields benzhydrylbenzoic acid C, ,11,,0, ; and by the treatment 
with hydriodic acid the latter’yields benzylbenzoic acid C),H,,04. 
—Translations of two papers, which have already appeared in the 
French journals, and alsoa paper by Maly, complete this number. 


THE Purnal of the Franklin Institute for February, after 
the usual editorial paragraphs descriptive of novelties, has an 
article by Prof. H. B. Thurston, on Experimental Steam Boiler 
Explosions, containing a report of a series of experiments under- 
taken by a committee of the Institute, in conjunction with several 
railway engineers, for the purpose of testing the conditions under 
which steam boilers explode—Mr. F. A. Genth continues his 
paper on the Mineral Resources of North Carolina ; and Mr. J. 
P, Cooke his Chemical Theory of the Voltaic Battery, the por- 
tion in the present number being devoted to Electricity.—Prof. 
P. E, Chase gives a Table of Cyclical Rainfalls at Lisbon, in 
support of the theory already advanced by him of the lunar 
influence on the weather. The other papers in this number are 
mostly of a purely mathematical character. 

The first original article in the number for March is chiefly of 
local interest —* The Locomotive Engine, and Philadelphia’s share 
in its Early Improvements,” by J. Harrison, jun.,'the last recipient 
of the Rumford Gold Medal.—Mr. James Emerson gives a Re- 
port of Water-wheel Tests at Lowell and other places, illustrated 
with plates.—In another paper on Experimental Steam Boiler 
Explosions, Prof. Thurston discusses the third experiment at 
Sandy Hook, New York.—Mr. Joseph S. Smith describes the 
construction of the Keokak and Hamilton Bridge across the 
Mississippi, connecting the States of Iowa and Illinois.—Dr. 
Richard Owen, of the Indiana State University, details a series 
of experiments on Terrestrial Magnetism.Prof R. E. Chase 
gives tables of the Monthly Rainfall at San Francisco. 


Tue first article in the american Journal of Science and ctrts 
for March is a most interesting account, by Prof. Hayden, of the 
Hot Springs and Geysers of the Yellowstone and Jirehole 
rivers, accompanied by illustrations and maps. The description 
of these geysers, which throw those of Iceland completely into 
the shade, will not bear epitomising, but is well worth reading as 
a whole.—Two other geological articles are by Prof. Dana, on 
the Quartzite of the Green Mountains, and by Prof. Silliman, 
Geological and Mineralogical Notes on some of the mining dis- 
trlcts of Utah territory.—Prof, A. E. Verril contributes two in- 
stalments of his contributions to zoology, from the Museum of 
Yale College, on the affinities of Paleozoic Tabulate Corals with 
existing species, and recent additions to the molluscan fauna of 
New England.—The other article of greatest interest is by Prof. 
H. A. Nicholson of Toronto, on the genera Cornulifes and 
Tentaculites, and on a new genus Conchicolites. 


THe Quarterly Journal of Science for April commences with 
an article by Mr. R. A. Proctor on Meteoric Astronomy. In 
reference to the researches of Signor Schiaparelli, he gives an 
account of the meteoric systems through which the earth passes 
in August and November, and seeks in meteoric phenomena and 
the associated phenomena of comets the explanation of some of 
the features presented by the solar corona. The zodiacal light 
he explains also on the theory of its being the outer portion of 
the sun-surrounding meteor families.—Mr. James Douglas, of 
Quebec, gives a description of the copper mines of Chili, and of 
the geological and mineralogical features of the country where 
they occur.—An articleon Natural and Artificial Flight describes 
the results arrived at by Dr. Pettigrew in the case of the flight 
of birds and insects, and consists to a large extent of extracts 
from that gentleman’s memoirs contributed to the Transactions 
of the Linnean Society and of the Royal Society of Edinburgh. — 
Mr. William Topley, in an article on the Geology of the Straits 
of Dover, illustrated by sections, advocates the project proposed 
by Ifawkshaw and Low of a submarine tunnel, to ran from near 
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the South Foreland to a point between Sangatte and Calais, 
which he believes will pass entirely through the chalk, and will 
not be likely to be attended by any insuperable engineering 
difficulties. —An article on the Gold Coinage, and a short one by 
Captain Oliver on Recent Changes in British Artillery Material, 
complete the original portion of the number.—Only four books 
are reviewed this quarter, and more than half the space allotted 
to reviews is occupied by a notice, by Mr. A. R. Wallace, of 
Mr. Dale Owen’s ‘‘ The Debatable Land between this World 
and the Next,” in which the reasonableness of the alleged 
phenomena of modern Spiritualism is advocated. 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, April 25. —‘‘On a supposed Periodicity 
in the Elements of Terrestrial Magnetism, with a period of 26} 
days.” By George Biddell Airy, Astronomer Royal, P.R.S. 

In a paper published in the ‘‘ Proceedings of the Imperial 
Academy of Sciences of Vienna,” vol. Ixiv., Dr, Karl Herns- 
tein bas exhibited the results of a series of observations which 
appeared to show that the earth’s magnetism undergoes a peri- 
odical change in successive periods of 26} days, which might 
with great plausibility be referred to the rotation of the sun. 

It appeared to the author that the deductions from the magnetic 
oqservations made at the Royal Observatory of Greenwich, and 
which are printed annually in the ‘‘ Greenwich Observations,” 
or in the detached copies of ‘* Results of Magnetical and Meteoro- 
logical Observations made at the Royal Observatory of Green- 
wich,” would afford good materials for testing the accuracy of 
this law, as applicable to a series of years, 

The mean for declination in 1870, and, still more remarkably, 
the mean for horizontal force in 1870, appear to exhibit an in- 
crease about the fourteenth day. But the author does not remark 
in the other means, either as given in numerals or as projected 
as curves, anything to support the idca of an inequality periodical 
in the 26} days. It might almost be suspected that the secular 
changes used in the period 1850-1852 are too large ; but no 
alteration of these renders the inequality of 264 days more 
probable. Dr. Hornstein’s investigation was limited to observa- 
tions made in 1870. 


Royal Geographical Society, April 22.—General Sir 
Henry C. Rawlinson, K.C.B., president, in the chair. On 
Recent Explorations of the North Polar Region, by Captain 
Sherard Osborn, R.N, Captain Osborn commenced by alluding 
to his advocacy of a Polar Expedition z7¢ Smith Sound, in 1865, 
and stated that the Duke of Somerset, then First Lord of the 
Admiralty, thongh apparently sufficiently favourable to the 
general proposal of a Government Expedition, urged upon him 
by a deputation from the Society who waited on him in that year, 
declined to assume the responsibility of recommending an ex- 
pedition, owing to the difference of opinion which then reigned 
with regard to the best route to be followed. The alternate route 
to Smith Sound was that by the seas of Spitzbergen, advocated 
hy Dr. Petermann and others, on the ground that the Gulf 
Stream, flowing in that direction, maintained an open sea to the 
Pole. He (Captain Osborn) and the promoters of the Expedition 
were content to wait the result of efforts made soon after by the 
Swedes and Germans to carry out the views of the German 
geographer. Seven years had elapsed, and we were now ina 
position to say that the advocates of the Spitzbergen route had 
been proved entirely wrong, whilst those who believed Smith 
Sound to be the best route were right. Captain Koldeway, who 
commanded both the German Expeditions, states, as the result 
of all his efforts, that ‘‘one can hardly resist the conviction that 
the hope of attaining the North Pole by ship, or of finding an 
open sea around the Pole, are alike among the most improbable 
of things. I confess that I myself was misled by representations 
in Dr, Petermann’s ‘Geographische Mittheilungen,’ and held it 
to be at least possible by following a line of coast to penetrate 
by ship far into the central Arctic region, and then certainly to 
make one’s way to the Pole. «A winter in East Greenland, the 
most carc{ul observation of these mighty masses of ice, their 
movements and formation, and of the whole condition of tem- 
perature, have radically cured me and all my companions of this 
idea... . If the principal object be the nearest possible ap- 
proach to the Pole, Tam quite of Osborn’s opinion that the best 
way appears to be through Smitb Sound, Ilere one can pene- 
trate by ship every year to the 78th parallel, and then one has a 
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continuous line of coast running north, which has been sighted 
as far as the 82nd parallel. Along this coast one would have to 
work one’s way in spring with dog-sledges. 1 consider it a wild 
undertaking to penetrate towards the Pole by ship between 
Spitzbergen and Nova Zembla.” No one could undo the effect 
of evidence so honest and conclusive as this. The Duke of 
Somerset rested his decision to delay action on the importance of 
first being furnished with the results of the Swedish Expedition, 
then on its way to Spitzhergen. The Swedes during the last 
seven or eight years had sent no less than four expeditions to the 
verge of the Polar region ; and the conclusion of their scientific 
leader, Vou Nordenskidld, is that in summer it is not possible to 
peuetrate by ship through the pack, and that an open Polar Sea 
is a mere hypothesis destitute of foundation. The Swedish 
authorities further state that the ouly way to approach the Pole 
is that proposed by the English Arctic officers, of exploring ou 
sledges in the spring. Here, then, are the results for which the 
First Lord of the Admiralty in 1865 desired to wait. After a 
review of the voyage of the Austriau Lieutenants Payer and Wey- 
precht last summer, in which they found open sea a little to the 
north and west of Nova Zembla, and which discovery is to be 
followed up by a second expedition iu the present summer, Capt. 
Osborn concluded by an eloquent appeal to the English people 
not to allow the final laurels of Polar discovery to be wrung from 
them by the sailors or explorers of any other nation. In the 
discussion which followed, Dr. J. D. Hooker spoke of the im- 
portant questions in the science of botany which a North Polar 
Expedition alone could elucidate ; such as the extension nearer 
the Pole of fossil plants like those of Disco in Greenland, which 
indicate a former temperate climate in 70° north, Dr. Carpenter 
advocated a Polar Expedition as a necessary complement to the 
one the Government were about to despatch to the Pacific to in- 
vestigate the deep-sea ocean currents, and so forth. Accurate 
investigations of current-temperature, &c., of the Polar Ocean 
were of the highest importance to the right comprehension of the 
true theory of oceanic movements. Admiral Sir George Back 
stated that he entirely approved of the Smith Sound route as the 
one best to be adopted for a North Polar Expedition. Sir Leo- 
pold M/‘Clintock also spoke to similar effect. Admiral Richards 
explained the interest attaching to the completion of the 
geography of Greenland, which ought to be achieved by the 
English. He was strongly of opiuion that a Government ex- 
pedition, and by the English, was alone competent to finish the 
work of Arctic discovery. Mr. R. H. Scott-read a letter from 
Von Nordenskidld, in which he stated that a Swedish expedition 
would start for Spitzbergen this summer, winter in the islands to 
the north, and attempt a journey towards the Pole in May, 1873, 
with reiudeer-sledges. 


Anthropological Institute, April $.—Sir John Lubbock, 
Bart., president, in the chair. Mr. Hyde Clarke read a note 
on the Ifamath Inscriptions. The remainderof the evening was 
occupied by an exhibition and description, by Mr, Edward 
Charlesworth, of certain objects from the Crag of Suffolk simu- 
lating human workmanship. A long and animated discussion 
ensued, and the question was postponed until such time as Mr. 
Charlesworth could lay before the Institute, in the form of a 
paper, his matured opinion based upon reliable evidence. 

April 22.—Dr. Charnock, vice-president, in the chair. Mr, 
Hyde Clarke contributed a further note on the Hamath Inscrip- 
tions and their comparison with Ilimyarite and Lybian.—A 
paper by Dr. Barnard Davis, F.R.S., was read ‘‘ On the Nair 
and some other peculiarities of Oceanic Races.” The paper 
was illustrated by a large aud beautiful series of specimens of 
hair showing all the varieties of dressing, ornamentation, pre- 
paration, bleaching, &c., employed hy a great number of races 
and tribes.—Dr. Ifenry Blanc also exhibited a specimen of 
long hair from the head of a Hindustanee.—A paper by Dr. 
Rink ‘‘On the Descent of the Esquimaux ” was read, in which 
the author showed from traditionary and historica] evidence that 
that race was truly American, and not Asiatic in its origin, as 
some ethnologists had maintained.—Dr. Charnock read a paper 
“On Le Sette Communi.” :The district lay nearly noith of 
Vicenza. The people were the remnants of those Germans 
who obtained an asylum in that country after having been 
vanquished by Theodoric, King of the Osirogoths, who died a.p. 
526. There had been many marriages with the Italians, and the 
people more resembled the latrer than the Germans There 
were, however, many with fair hair and German features. The 
people were simple in their manners, honest, poor, dirty, and 
superstitious, The author noticed no cases of goitre or cretinism, 
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The paper concluded with a vocabulary and ample remarks on 
the grammar of the dialect, which resembled the Hochdeutsch 
of the 13th century, still spoken in Southern Bavaria. It had 
somie words from the Italian. 


Meteorological Society, April 17.—-Dr. Tripe, president, 
iu the chair. A paper was read ‘‘On the Temperature of 1Till 
and Valley,” by Mr. G. Dines. The observations in the valley 
were made at Cobham, and those on the hill at Denbies, the 
difierence in height being about 600 feet ; both the thermometer 
stands are those known as ‘‘Glaisher’s,” and the instruments 
are by Casella. The observations extend over eighteen months. 
The air on the hill is colder in the day and warmer at night than 
In the valley ; and the daily range of temperature at the higher 
station is uot so great as at the lower, the average being only 
about 43°. In cold weather it is found that the air on top of the 
hill is never so cold as that in the valley. The rainfall also on 
the hill is 40 per cent. greater than in the valley. It has been 
said that ‘the air on top of a hill is drier and colder than in the 
valley,” but the results arrived at iu this paper show that the 
contrary is the case. In the discussion which followed, Mr. 
Glaisher said that he had always found in his balloon ascents 
that the temperature decreased as he ascended, and was colder 
and more uniform the higher he went, but at night he found that 
the temperature was warmer than on the ground, and it was this 
that led him to place thermometers at the height of 4 ft., 22 ft., 
aud 50 ft, above the ground, and the results obtained show that 
the air is sometimes 5° or 6° colder at soft. than at 4 ft. in the 
day time, and 3° or 4° warmer at night time. Colonel Strange 
said that the temperature was colder on mountain tops both in 
day and night than in the valley. Dr. Mann thought that the 
temperature of the air directly above the earth in a balloon, and 
the temperature on top of a nll at the same height, would be 
quite ditferent. The Kev. F. W. Stow had made several observa- 
tions which showed that the air was warmer at the upper station 
and colder at the lower. Mr. Strachan remarked that unless 
the thermometers were protected from radiation the readings 
would be too high. Mr, Gaster said that solar radiation was out 
of the question, because the air is colder on top of the hill than 
in the valley when the sun is shining, and warmer at night when 
it is not shining, and he thought the more abrupt the hill the 
more would the observations coincide with those taken in a 
balloon at the same height. —The next paper was by Mr. C, O. 
F, Cator ‘On Certaiu Defects in Anemometric Registration.” 
The author said that correct records cannot be obtained by the 
present method, that the sheets should be much longer, and 
made to move more quickly. A correct register of the velocity 
of the wind is not obtained because the cups cannot take up the 
motion directly at each gust, and ina lull the cups revolve to> 
quickly on account of the momentum received from the previous 
gust. In registering the {pressure of the wind, the sheets and 
the scale should be longer, because at present the very small 
amounts are scarcely shown, and in gales the paper is completely 
black from the constant movements of the pencil, but if the 
sheet were moved more quickly each separate pressure might 
be recorded. 


Paris 


Academy of Sciences, April 22,—M. Camille Jordan read 
anote on the forms reduced from congruences of the second 
degree.—M. de Saint-Venant presented a paper ona comple» 
ment to be given to one of the equations presented by M. Levy 
for plastic movements which are symmetrical around an axis, —~ 
A note was read by M. J. Montier on the internal work which 
accompanies the escape of a gas without variation of heal; 
and one by M. P. Desains on the reflection of heat at the surface 
of polished bodies.—Several notices more or less closely relatiug 
to auroras were read, namely, a note by M. Fron, presented by 
M. Delaunay, on the auroral period from the roth to the 16th 
April, 1572, and its relations to the movements of the atmo- 
Sphere ; a portion of a letter from M. Donati to M. Delaunay, 
relating chiefly to phenomena of terrestrial magnetism observed 
during the time of manifestation of auroras ; a claim of priority in 
proposing the theory of the solar origin of magnetic auroras, by M. 
H. Tarry; a continuation of M, J. Silbermann’s paper on the re- 
lations existing between terrestria] meteorology and the move- 
ments of celestial bodies; and a note by M. Duponchel, in which 
that yentleman ascribes the origin of auroras to the modification of 
the calorific waves after sunset ; as these then cease to traverse the 
atmosphere and become tangential with it, especially in the 
neighbourhood of the poles, he supposes them to produce there 
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effects of light and perhaps of electricity.—M. Bellanger for- 
warded a note on the change which takes place in the boiling 
point of water when mixed with more volatile fluids. —M. Faye 
presented a note on the photographic studies of the sun which 
have recently been undertaken at the observatory of the Infante 
Don Luiz, at Lisbon.—A letter from Father Secchi on some 
peculiarities of the constitution of the sun was read; as alsoa 
note byM. W.de Fonvielle on the hypothesis of the magnetisation 
of the sun.—M. V. Raulin presented a note on the pluviometric 
observations made at Athens from 1859 to 1871, including 
tables of monthly mean rainfalls and other data.—A note by M. 
de Lafollye, on a mode of determining copper by means of 
cyanide of potassium, was read. This is a volumetric process 
perforined by adding a standard solution of cyanide of potassium to 
a solution of a salt of copper coloured blue by ammonia, until 
the complete decolorisation of the latter—M. E. Ferriére pre- 
sented a note on the action of sulphuric ether upon iodides, 
in which he states that, by the addition’ of sulphuric ether to the 
solution of an iodide, the iodine is gradually entirely set free. 
He ascribes this action to the slow bui continuous formation of 
an unstable hydriodic ether.—M. Wurtz communicated a note 
on the synthesis of orcine, by MM. G. Vogt and A. ITenninger. 
This body was obtained by the authors by the action of potash in 
fusion upon the sulpho-conjugate acid of chlorinated toluene.— 
M.C. Robin presented a note by M. Rabauteau, on the physio- 
logical properties possessed by the various proximate principles 
of opium.—A note by M. Sanson, on the hybrids produced 
between the hare and the rabbit, was communicated by M. 
Milne-Edwards, The author stated that the production of fertile 
hybrids between these two species had certainly been effected in 
1868 by M. E. Gayot, who had furnished him with individuals of 
the sixth generation, representing two varieties which have been 
established and called by the breeder the L4oride ordinatre and 
the Lésoride longue-soie. The former is identical with the 
rabbit in its specific characters ; the latter closely approaches 
the hare.—M. Milne-Edwards also presented a note by M. 
A. F. Marion on Rotatoria parasitic upon Nesalie. The author 
noticed the occurrence upon Vebalia straussit of a Saccobdella dis- 
tinct from that observed by Van Beneden and Ilesse on MV. gvo/- 
froyi.—A note by M. H. Sicard on the respiratory apparatus of 
Zonites algirus was also presented by M. Milne-Edwards ; asalso 
a note on the termination of the vertebral column in the Pleuro- 
nectidse by M. H. E. Sauvage.—M. de Quatrefages communi- 
cated a nole by M. E. T. Hamy on the proportional development 
of the humerus and radius in man, in which the author noticed 
the relative lengths of these bones at various ages, and gave a 
table showing the gradual and very considerable diminution in 
the proportional length of the radius to the humerus on reaching the 
adult condition. —M. F. Garrigou presented a note on the unity 
of composition of the Pyrenees proper, and the chain commonly 
called the Petites Pyrénés. He maintained that no distinction 
can be drawn between them.—M. de Quatrefages communicated 
an extract froma letter by M. E. B. des Essards on sea shocks. 


VIENNA 


Imperial Academy of Sciences, March 7.—Prof. E. 
Hering, of Prague, transmitted a memolr by M. F. Hofmeister, 
containing investigations upon the connective tissue in the testes 
of the Mammalia.— Prof. V. Graber, of Graz, transmitted a pre- 
luminary report on the propulsory blood apparatus of insects, 
and on the occurrence of a true elastic fbrous net in the 
Hymen: -ptera.—Prof. L. Gegenbauer, of Krems, forwarded a 
memoir entitled ‘‘ The Unlversalised Dirchlet’s Integral ;”’ and 
Dr. A. Boué delivered a discourse upon geological chronology. 

March 14.—Prof. L. Gegenbauer transmitted a memoir on 
Definite Integrals.—Dr. F. Wallentin communicated a memoir 
on the Serial Development of Functions, and its employment in 
Algebraic Analysis, as well as in the Integration of Differential 
Equations.—A paper on the Destruction of the xervas factalts 
and its consequences, by M. Schauta, was presented by Prof. 
Briicke. The experiments were made on two young rabbits.— 
Prof. von Lang communicated a note by Prof. Mandl, on the 
absolute intensity and absorption of light.—M. I. Priwoznik 
presented two communications, of which the first contained a 
chemical investigation of the coating formed upon an antique 
bronze implement found in an old Celtic grave, near Hallstatt ; 
and the second the results of a series of experiments made upon 
the formation of the sulphides of copper, silver, tin, nickel, and 
iron, to which the former investigation gave rise. The crust 
which covered the bronze consisted of three layers, of which the 
outermost and thickest was formed of blue sulphide of copper ; 
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the second was blackish-gray, and composed of disulphide of 
copper with 15 per cent. of tin; and the thied, or innermost, 
was formed of a black powder containing 23-2 per cent. of tin, 
together with the accidental constituents of the bronze, arsenic, 
antimony, and nickel. 
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\ JE have long ago been told in the most forcible 

language and by the highest authority what will 
be the fate of a people whose leaders arc blind; and the 
same authority has likewise informed us that the worst 
possible form of darkness is that in which we think we 
sce. To have a one-sided, a short-sighted, or a distorted 
view of any principle or policy is frequently worse than 
not to sec it at all, more especially in those who claim to 
wield the national power or to direct the national will. 
To have a short-sighted stecrsman is very bad, especially 
if the navigation be dangerous ; but what must be the fate 
of the vessel if her steersman and look-out are both 
equally short-sighted ? 

It is at the present moment a point of vital importance 
that ourlcaders should be well informed as to the true 
nature of the claims advanced by Science for a better re- 
cognition by the Government of this country. Yet we 
question very much whether the leaders of Government 
have ajust conception as to what is demanded by men of 
science, and why it is demanded, nor do we think that 
some of our leading journals are much better informed. 

We quote the following extract from the 7?mws of April 
26, referring to a speech made by Mr. Gladstone at the 
annual banquet of the Civil Engineers :— 

“A fair field and no favour’ is the maxim of English 
administration. A field so fair, so extensive, and so 
promising, that all industry may find its place, and such 
an absence of favour that one as well as another may hope 
for success. If under such conditions of Government 
the State ‘docs nothing for Science,’ it cannot be helped, 
nor need it be much lamented, considering how very little 
Science stands in need of the aid,” 

We will do Mr. Gladstone andthe Times the justice to 
own that these sentiments embody much that is true. To 
be meddling and muddling in private concerns is certainly 
not the province of any Government; and some think that 
the present Government were wrong when they undertook 
the management of the telegraphs. 

The State should neither on the one hand attempt too 
much, nor on the other hand should it neglect to perform 
its obvious duties. What, then, are the principles which 
should guide a conscientious and intelligent Government 
as toits action in such matters? ‘There can, we think, 
be no doubt as to these principles. Ifa certain course of 
procedure be for the obvious benefit of the whole people, 
and if its accomplishment be beyond the power of private 
associations, but not beyond that of Government, then 
surely it ought to be undertaken. 

Let us test the truth of this maxim by one or two illus- 
trations. It is for the obvious benefit of this country that 
it should have good steam communication with the conti- 
nent of Europe and with America. Nevertheless our 
steam packets ought certainly to remain as they are, in 
the hands of private companies. Natural laws may here 
be left to themselves, and they will doubtless work in such 
a manner that the companies will on the one hand receive 
a handsome profit, while the public will on the other hand 
be supplied with efficient steam communication. 
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Again, it is of great importance that the country should 
be well furnished with animal food, and here, as before 
the task of supplying it may with advantage be left to 
private enterprise. 

But in connection with this supply, we come to a cascin 
which Government have very properly interfered. It is very 
important that the mcat should be good and wholesome, 
and that diseased cattle should not be imported. On the 
other hand the people themselves, apart from Government, 
have no power of stopping the importation of such cattle, 
and therefore Government have very properly come for- 
ward and lent their aid in securing to the people a 
thoroughly wholesome supply of animal food. 

Tt will at once be seen from these and similar instances, 
that legislative interference is uncalled for wherever 
natural laws are at work to perform the required objects. 

Such natural laws are in operation in all, or nearly all, 
of the arts and industries of life. To meddle with car- 
penters, or bricklayers, or shoemakers, is entirely beyond 
the province of Government. If a man has a genius for 
improving shoes, he must not expect Government to start 
him in business ; but he must look around for the co- 
operation of a capitalist; in fact, he must carry his genius 
to market and dispose of it to the highest bidder. 

But what if the man have a genius for discovering 
natural laws? Will Mr, Gladstone or the Zvwzes be good 
enough to indicate the whereabouts of the market in which 
his genius will be rewarded? We have just been told 
that it is not at the Treasury ; well, but where is it? Or 
will they tell us that such a discovery will never be of any 
practical advantage? Hardly so; the time for saying 
such things is past. 1t will in all probability be of im- 
mense importance to all industries, and they will all de- 
rive much profit in consequence of this man’s discovery ; 
yet he himself will derive none. 

But we need not here attempt to prove that the advance- 
ment of Science isa question of national importance. This 
has been already demonstrated very conclusively by Col. 
Strange and others who have recently devoted much 
attention tothe subject. We pass on to consider whether 
its advancement can be undertaken by private bodies, 
such as the Royal Society or the British Association. 

The recent actions of these bodies speak for themselves, 
The former has just discontinued a series of sun observa- 
tions taken under its superintendence ; while the latter 
has given up the maintenance of the Kew Observatory — 
both on the plea of want of funds. Again, the main- 
tenance of meteorological observatories has already been 
undertaken by Government as a thing beyond the means 
of private individuals. 

In all directions the spread of Science is cramped by 
this want of money ; to illustrate which we shall conclude 
by giving a short account of the recent attempt made by 
the British Association to establish a series of electrical 
standards on a scientific basis. One of the most im- 
portant, and at the same time most difficult, dctermina- 
tions was that of the unit of resistance. In order to 
establish this unit upon the principles proposed by Weber 
and Thomson, it was necessary to associate together in an 
experimental investigation a scientific electrician, a 
mathematician, a metallurgist, and the director of a 
magnetic observatory, It was necessary first of all to de- 
termine the best kind of wire in which to embody the 
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standard, and this required numerous experiments by a 
metallurgist ; it was necessary to know what changes took 
place in the magnetism of the earth during the experi- 
nents, and this required the attendance of the director of 
a magnetical observatory ; a scientific electrician presided 
over the experiments, and associated himself with a 
mathematician who was well versed in the theory of 
electricity. The unit of resistance thus determined by the 
British Association has now heen universally adopted by 
ptactical engineers; men of science have laboured, and 
the Postmaster-General has quietly entered into the 
fruits of their labour ; but the experiments in connection 
with other units are not yet finished ; in fact such re- 
searches, requiring as they do great skill and time for their 
accomplishment, must necessarily hang fire if the men who 
can perform them do not receive some support which will 
enable them to devote their best energies to the conduct of 
these and similar experiments. 

We have now said enough to establish our point that 
the extension of Science is of national importance, and 
thatinits present state this extension is beyond the means of 
private individuals, but not beyond the means of the State. 
Before concluding, we ought to mention (more especially 
since it cannot be gathered from the 7éwzes report) that 
one of our most distinguished men of science, Dr. Joule, 
was present at the banquet to which we have alluded, and 
in returning thanks for Science took the opportunity of 
stating that he trusted Science would soon obtain that 
recognition which it imperatively required. If men of 
science will be true to themselves and to their noble cause, 
we feel confident that sooner or later they will prevail. 


HOOD ON BONE-SETTING 


On Bone-Setting. By Wharton DP. Hood, M.D., M.R.C.S. 
(Macmillan and Co., 1871.) 
ee any but the professional reader this title is not 
attractive ; and yet we are greatly mistaken if the 
book itself does not prove to the full as attractive and as 
lastingly interesting to the intelligent non-professional as 
to the professional reader ; and this, not because the sub- 
ject is lowered to the level of general comprehension, or 
written in what is called a “popular” style, but simply 
because the subject itself is of such wide and varied in- 
terest, and its whole treatment in the present little 
volume is so frank, so clear, and so convincing. 
it will be asked, What is bone-setting, who are the 
bone-setters, and who are their patients? And it will be 
readily answered, Why, of course, bone-setting is the art 
of setting bones that have been broken, or joints that 
have been dislocated, and this is done, doubtless, by 
surgeons; and equally doubtless and of course, their 
patients are persons whose bones are fractured, or whose 
joints are dislocated— 

There needs no ghost come fiom the grave to tell us that. 
Perhaps not, but the answer is quite wrong for all that ; 
quite the reverse indeed of what is actually the case, for 
bone-setting is of the art of re-setting broken bones or 
dislocated joints ; bone-sctters are vo¢ surgeons, or regular 
practitioners in any sense of the title ; and their patients, 
even when they have suffered injury to joint or bone, have 
been pronounced by the regular practitioner cz7cd before 
seeking the help of the bone-setter. 
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Having stated this triple paradox, let us hear what Dr. 
Hood has to say in explanation. 

“ A healthy man sustains a fracture of one or both 
bones of the fore-arm, and applies at a hospital, where 
splints are adapted in the usual way. He is made an 
out-patient, and the splints are occasionally taken off and 
replaced. After the lapse of a certain number of weeks 
the fracture becomes firmly united, the splints are laid 
aside, and the man is discharged as cured. He is still 
unable to use cither his hand or his fore-arm, but is 
assured that his difficulty arises only from the stiffness 
incidental to long rest of them, and that it will soon dis- 
appear. Instead of disappearing, however, it rather in- 
creases, and in due time he seeks the aid of a bone-settcr. 
* The bone-setter would then by a rapid manipu- 
lation, hereafter to be described, at once overcome the 
stiffness of the fingers, and enable the patient to move 
them to and fro, The instant benefit received would 
dispel all scruples about submitting the wrist and the 
elbow to manipulation, and these would be set free in 
their turn, The man would go away easily flexing and 
extending his lately rigid joints, &c.” 

Now what was the cause of stiffness in the foregoing 
typical case? What was the nature of the impediment to 
normal movement, ignored by the surgeon and overcome 
by the bone-setter ? The impediment above indicated, it 
is argued, might arise from articular inflammation, pro- 
ducing adhesions between surfaces “resting in apposi- 
tion,” and that such adhesions, if so placed as to restrain 
movement, will cause pain and irritation whenever they 
are rendered tense ; and, moreover, that inflammation 
sufficient to produce these adhesions may be ins: cusly 
setup in a joint by extension from neighbouring struc- 
tures—as in the above-recited case. Again, it is argued, 
“possibly in some cases, the proper ligaments may 
become contracted or rigid, or adherent to neighbouring 
parts ; in others, internal or external adventitious fibrons 
bands may be formed; in others, muscles may have 
undergone shortening, Again, effusion may have become 
solidified, and thus movement be impaired, as if bya 
state of things analogous to a rusty hinge.” And further 
on: “If we consider the amount and character of the 
effusion which takes place after some sprains and in- 
juries, in some gouty and rheumatic affections, and in 
some cases of suppuration occurring in bursa, or beneath 
deep fascia, we cannot doubt that such effusion may easily 
assume forms in which it will tie down muscles, tendons, 
or even articular nerves themselves.” 

The art of bone-setting, then, is the art of overcoming 
these impediments in joints, these conditions of arrested or 
impaired freedom which not unfrequently supervene on the 
curative processes of treatment in use by surgeons in 
cases of fracture or dislocation; or which may arise from, 
and be observed only after the subsidence of, active rheu- 
matism, gout, ganglionic swellings, or other local afi: c- 
tions ; and this brings us to the question, How is it done? 
how are these stiffened joints set free? how are these 
impediments to healthy action overcome? The answer 
of the regular practitioner is that which has been already 
quoted, namely, to rest it—advice which usually entails a 
distressing failure ; the answer of the irregular practitioner, 


| Ze, the bene-setter, is precisely the opposite, namely, that 


freedom can only be restored tothe stiffened joint by 
movement, by manipulation, and manipulation too of the 
most formidable kind, nothing less than suddenly and 
forcibly rupturing, tearing asunder, the adhesions formed 
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between the articulating surfaces of the affected joint, an 
operation which is so frequently successful that it forms 
the very basis of the bone-setting craft. 

It is here that the bone-setter steps in front of the 
scientific surgeon, and we must confess to a fecling of 
disappointment that their relative positions are not re- 
versed, that the surgeon is not called in to rectify the 
malpractices of the quack, instead of the latter being sought 
out to complete the shortcomings of the former. Let us 
see how this manipulation is performed. The bone-setter 
has a clearly defined system of treatment for each separate 
joint, if not for each specific affection to which each joint 
is subject. Next to the list of authenticated cases of 
successful treatment, this is, perhaps, the most valuable 
part of the treatise ; for in addition to the ainple and de- 
tailed modes of procedure with each joint, diagrams 
showing the actof manipulation are given, taking in succes- 
sion those of the upper and lower limbs, and also of the 
several regions of the spinal column. One example may 
here be given :— 


“The proximal side of the affected joint being frmly 
held, and the thumb-pressure made in the ordinary way, 
the tarsus is so grasped as to give the greatest attainable 
leverage, the foot twisted a little inwards or outwards, 


then sharply bent up upon the leg and again straightened. 
As a rule it is desirable to execute this manoeuvre twice 
over with an inward and once with an outward twist, and 
also to take care that the movements of the joint are free 
in all directions.” 


Bone-setters, we are told, are for the most part un- 
educated men, wholly ignorant of anatomy and patho- 
logy ; but we are not told what we greatly wish to know, 
and that is, the manner and method in which the secrets, 
the mysteries, and the traditions of their craft, are com- 
municated to each other. No doubt there exists a free- 
masonry in the craft, so that when individual members 
meet revelations are made and notes compared, but we 
are not informed of any regular or organised system of 
instruction, either for the maintenance and extension of 
the craft, as a craft, or for the enlightenment of the sepa- 
rate and detached members of the fraternity. The most 
celebrated, we may even say distinguished, bone-setter of 
our day was the late Mr. Hutton, whose successful treat. 


ment of cases that had bafiled the skill of the foremost 
surgeons now living, cases related in detail by Dr. Hood, 
and about the accuracy of which there can be no question 
or doubt, is little short of marvellous; and the question 
is ever recurrent while we read, “How and where was 
this skill acquired?” for a bone-setter of Mr. Hutton’s 
calibre could put his finger on the spot where lurked the 
seat of an affection that had crippled a patient for half-a- 
dozen years, and had defied the scientific treatment of the 
ablest surgeons of our time; nay, he could point to this 
spot without ever seeing the limb affectcd, guided merely 
by observing the attitude, gait, or action of the patient. 
Now, whence comes this undoubted skill of these illiterate 
men? It appears to be obtained solely by observation 
of symptoms and results of treatment, the accumulated 
knowledge of from day to day experience; and as we 
often see that one sense is quickened and functional 
power increased by the loss or impairment of some other 
sense, so perhaps the narrowing of the field of instruction, 
the limiting of the sources of information, may have inten- 
sified the powers of observation of the bone-setters, 
atoning in a measure for the absence of the revelations of 
science, 

It was from Mr. Hutton himself that Dr. Hood received 
the secrets of the craft. The motive for, and the manner 
of, naking this revelation are so interesting, that we must 
give them in Dr. Hood’s own words :-— 


“About six years ago my father, Dr. Peter Hood, in 
conjunction with Dr. Iles, of Watford, attended the late 
Mr. Hutton, the famous bone-setter, through a long and 
severe illness. On his recovery my father refused to take 
any fees from Mr. Hutton, out of consideration for the 
benefit which he had rendered to many poor people. Mr. 
Hutton expressed himself as being thereby placed under 
great obligation, and as being very desirous of doing 
something to show his gratitude. He offered as an 
acknowledgment of the kindness he had received to 
explain and show all the details of his practice as a bone- 
setter. Pressure of work prevented my father from 
availing himself of this offer, and Mr. Hutton then ex- 
tended it tome. After some consideration I determined 
to accept it, and accordingly I went, when I could spare 
the time, to Mr, Hutton’s London house, on the days of 
his attendance there. My decision was prompted, not 
only by the curiosity I felt to see how he treated the cases 
that came under his care, but also by the desire to make 
known to the profession, at some future time, any insight 
that 1 could gain into the apparent mystery of his frequent 
success.” 


By this means Dr. Hood in time found himself, as he 
tells us further on, able to take charge of all Mr. Hutton’s 
poorer class of patients, “whom he was accustomed to 
attend gratuitously,” and found that he could accomplish 
all that he had seen done. “And this practice,” he else- 
where emphatically says, “ gave me knowledge of a kind 
that is not conveyed in ordinary surgical teaching—that 
when guided by anatomy is of the highest practical value, 
as well in preventive as in curative treatment.” 

With this knowledge, thus acquired, the author’s course 
was clear. In a series of letters in the Zazce¢ he com- 
municated to his professional brethren some of its most 
important facts, and now to the general reading public he 
submits the whole in the shape of a well-arranged and 
clearly-written volume, 
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OUR BOOK SHELF 


IVornis, a Series of Lectures on Practical Helminthology, 
delivered at the Middlesex Elospital, by T. Spencer 
Cobbold, M.D., F.R.S. (London : Churchill, 1872.) 


Turse lectures do not pretend ta give any very minute 
anatomical details, or any full account of the life history 
of the remarkable group of animals of which they treat, 
and which Dr. Cobbold has so long and so carefully in- 
vestigated. They were originally delivered to medical 
students, but are so simply and clearly written that they 
might advantageously be read by the public. They show 
the frequency with which parasites occur in man, and the 
necessity of careful supervision of the animal food ex- 
posed in our markets for sale, especially at night and to 
the poor. Dr. Cobboldremarks that the terms “ measly 
mutton” and “measly beef” are terms which will sound 
strange to those who know of no other “measled meat” 
than pork; but he points out that his investigations have in- 
contestably proved and verified the existence of larval 
tapeworms in the niast esteemed kinds of animal food. 
The tapeworms derived from these thre: kinds of meat, 
beef, mutton, and pork, though agreeing in their general 
characteristics, yet differ in minor points, and especially 
in the shape of their heads. The head of the beef tape- 
worm is destitute of hooks, ana has four large suckers, 
besid2s a supplementary fifth (so called) ; whilst the head 
of the pork tapeworm is a trifle smaller, and furnished 
with a slightly prominent proboscis, armed with a double 
row of hooks. The mutton tapeworm is alsa armed, 
at least the “measle” is provided with hooks. A 


fully-developed beef tapeworm numbers about eleven | 


hundred joints, and attains its full development in about 
thirteen weeks or rather less. Dr. Cobbold appears to 
regard the well-made ethereal extract of the root of male 
fern as by far the best remedy for tapeworm, though 
kousso, kamala, turpentine, panna, pumpkin seeds, betel 
nuts, and the bark of the pomegranate, are occasionally 
successful in effecting their expulsion, and will some- 
times accomplish this when the oil of male fern has 
failed. In regard to thread worms (Oxyer?s veruticular?s) 
Dr. Cobbold states that it is quite a mistake to suppose 
the lower bowel or rectum forms their special habitat. He 
recommends santorine, with active saline purgatives, and 
copious encmata, for their removal, The large, round 
worm, <Iscaris lumbricoides, and the Ascaris mystax, are 
in his experience rare, the latter, indeed, very rare in 
England, but they are endemic in some regions, as in the 
Mauritius. The Trichina appears to have been only once 
recognised and treated in the human subject, namely, by 
Dr. Dickenson, of Worthington. In this instance Dr. 
Cobbold calculated that the patient played the host to 
forty million of the parasites. He observes that when 
once the Trichina has gained admission to our muscles, all 
hopes of dislodging it are at an end; but if a person sus- 
pects that he has eaten diseased or trichinised meat, he 
should lose no time in seeking assistance. Immediate 
advice, followed by a suitable antitrichinalic, might be 
the means of saving his life, whereas a few days’ delay 
would perhaps prove fatal. Whilst the worms are in the 
intestinal canal we can get rid of them, but when once 
the trichinal brood migrates into the flesh no means are 
known by which their expulsion can be effected. The work 
terminates with some amusing cases of spurious mos. 
HS P. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. | 
Recent Climatic Changes 
In two previous letters 1 have tried to show that the land is 
gaining on the sea at both poles; in other words that the peri- 
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phery of the earth is being thrust out in the direction of its shorter 
axis. If this change has been so great as to make it probable 
that the Classical and Arabic accounts were correct when they 
made Scandinavia an archipelago in the earlier centuries of our 
eta, we may be sure that it has not been without material influence 
upon other physical phenomena, and notably upon climate. 

One obvious result of the conversion of a great space of water 
into an area of dry land in the high latitudes confined by the Arctic 
and .Antarctic circles, would he to alter very materially the mean 
climate of both hemispheres, This has been noted by many 
inquirers into the subject, and not least by Mr. Ifopkins in his 
very ingenious criticism of the different potential climatic revolu- 
tions which are consistent with the presence or absence of certain 
elements like the one we are dealing with. Ingenious and most 
interesting as Mr. Ilopkins’s well-known paper in the Gvological 
Transactions 33, it does not, I think, quite explain facts as 
observed. I am not writing in emulation of one who has every 
claim to be considered an authority, but ia the humbler guise 
ofa student whom you are always willing to assist, who desires 
some of your correspondents to throw light on a difficult and 
neglected question. 

The increase of land at the poles at the expense of the water 
will tend to intensify the extremes of temperature in winter and 
summer, and in consequence, to make the climate much less con- 
stant and uniform and much more severe; and we ought to find 
evidence of this somewhere, if the premisses of my two previous 
letters are tenable. 1 wish to adduce a few facts ia the way of 
such evidence, and to ask your correspondents for more either 
pro or con. Many such must exist. 

Greenland is a name which seems ironical under present condi- 
tions of climate. It has always seemed to me that the land there 
has changed its appearance very considerably since that name was 
applied to it. The Esquimaux were apparently not kaown as 
inhabitants of Greenland to the Saga writers, The skzellings 
they met with were on the coasts of Labrador and farther South, 
They first appeared after the black plague had nearly destroyed 
the Norse settlements, and they completed the work the pestilence 
had commenced. They came from the north, probably from the 
area now occupied by the so-called Arctic Highlanders, The 
Indians who now live along the march, or frontier, bounding 
them and the Esquimaux in North America, have an apparently 
uniform tradition, that the Esquimaux were formerly not neigh- 
bours of theirs, and that they came south across the sea from the 
islands beyond. I believe that I have sufficient facts by me to 
justify the opinion that the Esquimanx of both shores of Behrings 
Straits have been constantly drifting westwards and southwards, 
and that they are but recent occupants of their present area there. 
This will appear in a future communication to the Anthropologi- 
cal Institute. These facts are quoted to show that the Esquimaux 
race has been uniformly leaving its more northern habitat and 
seeking a more southern one. It is remarkable that the recent 
Swedish Expeditions to the Fastern Coasts of Greenland found 
abundance of reindeer and musk-oxen there in areas formerly 
uninhabited by both animals. This emigration must have come 
fromthe north. Ican see no adequate caus2 for a revolution 
affecting men as well as other animals in such a uniform manner, 
except the continuously increased severity of local climates which 
has driven the inhabitants farther south. 

Iceland has notoriously become more harsh and untenable 
in its climate since the days of the Norsemen. I will quote from 
a capital authority, [fenderson’s Journal in Iceland, pages 6and 
7 :+—‘'Itis evident from ancient Icelandic documents that on the 
arrival of the Norwegians, and for centuries afterwards, pretty 
extensive forests grew in different parts of the island, and fur- 
nished the inhabitants with wood both for domestic and nautical 
purposes. Owing, however, to the improvident treatment of 
them, avd the tucreased severity of the climate, they have almost 
entirely disappeared, and what remains scarcely deserves any other 
name than that of underwood, consisting for the most part of 
birch, willow, and mountain ash. That grain was produced ia 
former times in Iceland appears from the names of many places, 
such as akkrar, akkrances, akkraheron, &c., the word aér signi- 
fying a cornfield, and from certain laws in the ancient code, in 
which express mention is made of such fields, and a number of 
regulations are prescribed relative to their division and cultiva- 
tion.” Grain is no longer raised there. The Black Death, and 
other reasons, have been adduced for this cessation ; but these are 
clearly inadequate causes, the real reason being no doubt the 
same which has caused grain culture to be discontinued elsewhere, 
namely, the increased severity of the climate, 
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What is true of Iceland is also true of Norway, in the most 
northern parts of which we find many names compounded with 
the Norse word for barley, proving, as the best authorities agree, 
that barley then grew where it grows no longer. In Scotland 
many places show signs of the plough, and of having been sown 
with cereals where arable farming is now unpractised. It is 
notorious that not only in Scotland, but even in England as far 
south as Lancashire, large districts that were once covered with 
forests are now entirely bare of trees, and not only so, but trees 
cannot be made to grow there. ‘‘The Romans planted vine- 
yards and made wine in parts of England where the hop will 
now hardly grow.” 

In Northern Russia beyond the Dwina there is a vast area, 
formerly known as Biarmia, studded with the graves and other 
remains of a very prosperous people, whose wealth and civilisa- 
tion are mnch descanted about by the Saga writers. Othere, 
the navigator, whose story was translated by Alfred, tells us that 
it was on arriving in their country after the dreary voyage round 
the North Cape, that he first again met with tilled fields and an 
agricultural race. This area is now deserted except by a few 
hunters and fishermen ; the ancient inhabitants have moved west- 
ward and southward into Finland, &. I have described the 
migration in a paper to be printed hy the Anthropological Insti- 
tute. The best authenticated case of this desolation is the in- 
creased severity of the climate, which makes agriculture almost 
unendurable there. ‘The Norse traders nsed to frequent Cholmo- 
gorod, the port of Biarmia, in great numbers, both for traffic and 
for fishing. This navigation continued until the early part of the 
thirteenth century, when we are told it was gradually put an end 
to by the increased difficulties with the ice in the White Sea, 
which becomes practically choked with ice ; and when the Eng- 
lish found their way to Archangel in the sixteenth century, so 
forgotten was this old trade, that the journey was treated as one 
of discovery. 

Farther east facts are less accessible. The following quota- 
tions from von Wrangel’s voyage illustrates my position :— 

“In 1810 Tledenstrom went across the tundra direct to 
Utsjansk. Ife says, ‘On the tundra egually remote from the fre- 
sent line of trees among the steep sandy banks of the lakes and 
rivers, are found large birch trees complete with bark, branches, 
and roots. At first sight they appear well preserved, but on 
digging them up they are found to be in a thorough state of de- 
cay. On being lighted they glow, but never burst into flame. 
The inhabitants nse them for fuel. They call them Adamonsht- 
shina (7.2. of Adam’s time). he first living birch trees are not 
now found nearcr than 3 to the south, and then only as shrubs.’ 
- . . . . ‘Another cliff, 30 or 35 feet high, beyond the 
Malaya Kurspataschnaja river, consists of ice, clay, and black 
earth. On drawing out some interspersed roots we fonnd them 
to be birch, and as fresh as if only jnst severed from the trees. 
The nearest woods are 100 versts off.’ These facts show how far 
to the sonth the limit of trees has bcen pushed quite in recent 
times in Siberia, that is, how much more severe the Siberian 
climate has hecome—a fact, perhaps, connected with the persis- 
tent south-westerly drifting of Ugrian tribes from this area which 
has taken place during the historic period. The flora of our 
own hogs must disclose evidences of some kind on this subject. 
1 should be thankful to any of your correspondents for facts 
which illustrate the question drawn from this or any other 
sonrce. 

Will you allow me to correct two printer's errors in my last 
letter. Africa has heen inserted instead of Arica, and Mine 
Journal instead of Same Journal, 7.2, Journal of the Geological 
Society. Both errors due to my execrable writing. 

llenky IT. llowortH 


A New Mode of taking Casts 


It has been suggested to me that an account of “‘A New 
Mode of taking Casts,” reported in NATURE, May 2, 1572, might 
convey the impression that I claimed any share in the invent;on. 
Modelling wax has been employed for this purpose in France by 
the late M, Edouard Lartet, and I have to thank Prof. Busk, 
F.R.S., for having first bronght the use of the material before 
my notice. My sole object was to formulate the process ac- 
cording to my own experience of its utility, that it might be em- 
ployed by others for the multiplication of type specimens, with- 
out any idea of claiming its invention. 

W. Boyp Dawkins 


Norman Road, Rusholme, Manchester, May 3 


The Denudation of the Mendips 


In the address of the President of the Geological Society of 
London reported in NATURE No. 129, page 490, it is stated that 
“* Denudation has removed from the crest of the Mendips a mass 
of strata possibly equal to two miles or more in height, and 
from that cf the Ardennes as much as three or fonr miles.” 

Could yon find space to inform me by what reasoning or on 
what data geologists arrive at such a conclusion, and whether it 
is considered that the level of the surrounding district was 
raised in a corresponding degree, or that the Mendips were 
isolaicd mountains, somewhat like the Peak of Teneriffe, rising 
abruptly from the plains below ? INQUIRER 

P.5.—-Perhaps by inserting this letter and reply yon may 
convey information to others as well as myself. 


Segmentation of Annulosa 


Mr. Ray LANKEsTER, in his letter on ‘* The Segmentation 
cf Annulosa” in NaruRe of the 4th ult., appears to maintain 
that there is no fundamental difference between the segmenta- 
tion of annelics and that of chitons. Ie says of the latter, 
“Why should there not be segmented molluscs?” I can no 
more answer this than I conld answer the qnestion why there 
should not he hexapod vertebrates. ‘There is nothing impossible 
or absurd in the idea of the segmentation of chitons being essen- 
tially similar to that of annelids; the question is whether it is 
really so. He says, ‘ The larva of a chiton is (in appearance) 
identical with that of an annelid, and its segmentation makes its 
appearance in the same way.” This is an important argument, but 
not conclusive. If,as I helieve, Mr. Spencer’s theory of the origin 
of the annulosa is true, the segmentations of the two are funda- 
mentally distinct phenomena, and it might appear that their de- 
velopment should be unlike. According to that theory, the 
segments of the ancestor of the annulosa had their origin by 
budding backwards from the head; while the segmentation of 
the chitons has from the first heen ‘‘ superinduced ” like that of 
the spinal column of vertebrates. But it is admitted that the 
annulosa do not in their actual development show decided traces 
of this origin. 1 think, however, this last fact may be explained 
by a principle which Mr. Spencer lays down somewhere, with 
great probability, as a general Jaw (thongh of course it is a law 
of tendency only, and may be subject to exceptions), namely, 
that there is a general tendency to the substitution of direct 
development for indirect. Thus, the segments of annulosa may 
have been originally formed one after the other by budding 
backwards, and yet may now be formed simultaneously, or nearly 
so, by the segmentation of a vermiform larva, 

The opinion that the two cases are distinct is, I think, very 
strongly confirmed by the fact that annelids still propagate by 
budding off young annelids from their tails, while no molluse 
whatever is known to do so, JOStVH JOHN MuRrHy 


Brittany Dolmens and Tumuli 


IN NATURE for May 2 Captain Oliver advocates the theory 
that dolmens are merely the skeletons of original chambered 
tumuli. This, I think, scarce'y agrees with the fact to be ob- 
served in the principal dolmens and tumuli of Finistére. In most 
cases in that department the dolmens occupy situations in every 
respect similar to these in which the tumuli are found, so that 
meteorological, and, indeed, every other but human agencies, 
must have affected both in the same manner and degree. Not- 
withstanding this, the dolmens are invariably bare, and the kists 
are as constantly covered—there are no signs of even incipient 
degradation and denudation in the latter, and none of former 
covering in the first. It would be unwarrantable to suppose that 
had the dolmens been uncovered by human beings, no vestiges 
of the mounds wou! remain, or that, this perfect and unacconnt- 
able removal of material being allowed, the skeleton, f2, the 
part containing the most useful stones, should be left unscathed. 

There is, however, a more important point of difference between 
dolmens and the barrow kists ; namely, that in the chambered 
tumuli there is almost always present a tloor-stone—a part of the 
structure which I have never seen at the base of any of the dol- 
mens of the region in question. And there can, in their case, be 
no chance of removal, as the tloor stone wonld necessarily be the 
last to remain in its place. The dolmens, again, as a rule, were 
evidently erected with no attempt at nice adjustment of the sides 
or top, whereas tokens of some care and trouble are to he found 
in the way in which most of the entombed kists are built, 
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In these remarks I have limited my observations to those dol- 
mens and covered chambers which are of the simplest grade, 
but they would, I think, be equally applicable to the more com- 
plicated structures similarly circumstanced. It seems, therefore, 
premature to apply the term ‘*dolmen mounc * to such barrows 
as Carnoit, for instance, where the small and accurately-made kist 
bears no resemblance to the frequent dolmens of the district. 

Ilarbottle, Rothbury, May 4 G. A, Lenour 


The University of Freiberg 


May 1 be allowed to ask in your pages for information about 
the University of Freiberg in Saxony as a place of instruction in 
Geology, Mineralogy, and Chemistry? I should also be glad to 
know which German Universities are held to be the best for 
learning these three subjects, and when their terms end. Any 
information on these points will oblige, 

Cambridge University, May 5 


UNDERGRADUATE 


Sources of Sandstone 


Your geological readers will readily admit the importance of 
any hint that will assist them in determining the source from 
which a particular bed of sand or sandstone has been derived. 

How to discriminate between sand produced by the breaking- 
up of quartz, and sand produced by the breaking-up of flint, does 
not appear to be generally understood. Chemical analysis gives 
no assistance; and when examined microscopically by ordinary 
light, no difference can be detected. ; 

Polarised light, however, differentiates these two substances in 
such a decided way, that where they alone are concerned, no doubt 
can remain for an instant as to whether a grain of sand consists 
of one or the other, The quartz, as of course everybody knows, 
is resplendent with prismatic colours, while the flint shows a cold 
steel-grey surface covered with a pecuiiar marking, which 1 am 
obliged to call a species of reticulation for want of a term more 
exactly descriptive. This marking 1 consider to be indicative of 
something in the structure of the organism replaced by the flint. 
When once seen it is easily recognised. Some species of chert, 
that from the Portlandian beds for instance, show the same mark- 
ing as flint. ; 

T may also add that polarised light shows chalcedony to be, 
like quartz, a crystalline instead of a non-crystalline substance, 
as usually taught. It bears the same relation to quartz crystals 
and massive quartz as fibrous gypsum does to selenite and com- 
mon gypsuni. , M. Hawxins JOHNSON 


Polarised Light 


WE have all noticed that when the sun shines directly through 
a window hung with figured muslin curtains, the reflection of the 
pattern of the curtains in the window interferes with the prospect. 
When this reflected image is viewed through a Nicol’s prism 
it disappears when the prism is rotated, leaving the prospect un- 


formed by any one who hqsa polariscope attached to a microscope, 
and it is only necessary to’ observe that the image is viewed at the 
proper angle. The gifect will possibly be best when the sun’s 
rays make an angleavith the curtains and the glass nearly coin- 
ciding with the polarising angle. (In my case the angle was 
Guise; 
Tyndall has mentioned a case in which the haze obstructing 
the view of a mountain-top was rendered transparent by the Nicol. 
The readeis of NATURE have probably observed how com- 
pletely the leaves of the ivy polarise light; viewed through the 
Nicol anda pink selenite, the plant appears covered with blossom. 
RK. S; Cultiy 


CHOLERA AND SUN-SPOTS 


Oi Friday evening, the 26th wt. Mr. li. G. Jenkins, 
of the Inner Temple, read before the Historical 
Society a remarkable paper on Cholera, founded on a 
communication to the Russian Imperial Academy of 
Sciences, and now under the consideration of the Medical 
Council of the Minister of the Interior. The author of 
the paper maintained that no true advance could be made 
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in any science founded on experience, and looking to facts | 


for its development, until the history of that science had 
been recorded and correctly interpreted ; and that it was, 
because we have bcen looking at the facts of cholera, 
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which have been accumulating for half a century, as facts 
without attempting to show, or rather without succeeding 
in showing, in what relation they stand to each other, 
that we are really no wiser than we were forty ycars ago. 

He held that, instead of one “home” of the cholera 
in the delta of the Ganges, there are seven, all situated 
on or near the Tropic of Cancer, equally distant from 
each other, of which the most important is that at the 
mouth of the Ganges; the others are to the east of 
China, to the north of Mecca, on the west coast of Africa, 
to the north of the West India Islands, to the west of 
Lower California, and among the Sandwich Islands ; that 
a reference to the map would show that the recorded ap- 
pearances of cholera over the globe may be satisfactorily 
explained by supposing seven atmospheric streams, each 
1,400 miles in breadth, to proceed from these foci in a 
north-westerly direction ; and that at some periods, as 
1833, 1850, and 1866, nearly all the streams were inactivity. 

Having pointed out the course of these streams on a 
map especially prepared, and shown how the disease 
moved within the limits of each, in both the north-west 
course and its south-east extension across the Equator, 
the author, in tracing in detail the course of the cholera 
in India during 1817 and 1818, called attention toa re- 
markable law which manifested itself, a law which he 
held was generally applicable wherever cholera appeared. 

Although the course of cholera during 1817 was not 
very clear, still it is evident that it was north-west and 
south-west. The lull in virulence and advance which 
occurred in December 1817 continued to March 1818, 
when cholera broke out again just where it had ceased 
the previous December. He drew attention to a very 
recent similar instance: the cholera last year halted on 
the western border of Russia, and about a fortnight ago 
broke out in Poland, which augurs ill for the North of 
England this year. The remarkable law which the author 
pointed out was that in 1818 the cholera advanced simul- 
taneously in two directions, north-west and south-west, 
in such a manner that all the places attacked at any 
given time by its north-west advance were situated at 
right angles to all the places attacked at the same time 
by its south-west advance. This double advance is made 
evident by cutting a piece of paper square, placing a 
corner upon the map at Calcutta, and moving it across 
India in a direct line to Surat. In 1819 the cholera crossed 
the Arabian Sea to Muscat, and passed simultaneously 
through Persia, and up to 1823 advanced as far as Asia 
Minor and the Caspian, and then dicd out. In 1823 a 


} 2 1 _ fresh outbreak occurred in India ; this steadily proceedcd 
obstructed ; the experiment is very interesting, and can be per. | 


to the north-west, and halted in the west provinces of 
Russia in 1530, and the next year broke out in full force 
in the same locality, thus presenting a parallel to 1871-2, 
and went as faras Britain. By referring to the map it 
will be secn that all places attacked by this stream of 
cholera in 1831 lie within the boundaries represented by 
two lines, one drawn from the southern point of India to 
the north of England, and the other from the Ganges 
through Orenburg to Archangel. The author having de- 


| scribed with great minuteness the rise and progress of 


the other six streams, bringing the subject down to the 
present day, stated that Europe was liable to attacks from 
two great sources, Indiaand Arabia: Russia and Northern 


_ and part of Central Europe coming under the influence 
| of the Indian stream ; Southern and Western and part 


of Central Europe under the influence of the Arabian ; 
and that the Continent would certainly be attacked by 
both this year. The curious cases of ships at sea being 
suddenly attacked by cholera, and, again, the instances of 
ships sailing along the coast of India being struck by the 
disease when at the same place, he explained on the sup- 
position that they had been sailing within the limits of 
the cholera streams ; for when they got outside the limits 
the disease suddenly ceased. He called attention to a 
fact worthy of mention, that all the places recorded by 
Dr. Gavin Milroy as unaffected hitherto by cholera lie 
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outside these streams, or in their possible, but not actual, 
extension. 

Having stated that he was prepared to give, in another 
paper on the origin of the disease which he was prepar- 
ing, an ample explanation of some well-known points about 
cholera ; suchas its partial connection with the east wind, 
its following the course of large rivers, its greater preva- 
lence on tertiary strata, alluvial tracts,and the deltas of 
rivers, and its comparative rarity on secondary and pri- 
mary strata, the author proceeded: “It was not my in- 
tention at the present time to enter into the question of 
the origin of the disease; but having read a few days ago 
that Dr. Buchanan in this very hall congratulated the 
meeting on being able to number among the things of the 
past the time when the propagation of cholera was sup- 
posed to be due to all manner of cosmic and atmospheric 
influences, and on having ‘reached a solid basis of fact 
and knowledge upon which further observation might be 
built with security,’ 1 am tempted to declare that I for 
one maintain that this despised theory, which Dr. Ba- 
chanan fancies is buried and put out of sight, is the correct 
one. I maintain that cosmic influence lies at the origin 
of cholera—that cholera is intimately connected with 
auroral displays and with solar disturbances, I believe 
hat I am able to show that a remarkable connection 
exists between the maxima and the minima of cholera 
epidemics and of solar spots; and in directing your atten- 
tion to this map, on which I have represented graphically 
the amount of cholera and the number of sun-spots for the 
last fifty years, I wish to show that there is here also ‘a 
solid basis of fact and knowledge upon which further ob- 
servation might be builtwith security.’ You are all probably 
aware that the great astronomer Schwabe discovered that 
the sun-spots have what is called a ten-year period ; that 
is, there is a minimum of spots every ten years. It was 
also discovered that the diurnal variation in the amount 
of declination of the magnetic needle has a ten-year period. 
The same was proved in regard to eatth currents, and 
also aurore. The maxima and minima of the four were 
found to be contemporaneous. This was a great result ; 
but Professor Wolt, on tabulating all the sun-spots from 
the year 1611, discovered that the period was not ten 
years, but 11°11 years. 
one for the sun-spots, and it has been established for the 
magnetic declination, and by Wolf forthe aurore. Now, 
it is a curious fact that the last ycar of every century, as 
1800, has a minimum of sun-spots, so that the minima 
are 1800, 181111, 1822'22, 1833°33, &c. The maxima do 
not lie midway between the minima, but anticipate it by 
falling on the year 4°77 after a minimum ; for example, 
1800 was a minimum year, then 1804:77 was a maximum 
year. Now, cholera epidemics have, I believe, a period 
equal toa period and a half of sun-spots. Reckoning 
then from 1800, we get as a period and a half the date 
1816'66, which was shortly before the great Indian out- 
break ; another period and a half gives 1833°33, a year in 
which there was a maximum of cholera; another, 1849'99, 
that is, 1850, a year having a maximum of cholera; another, 
1866'66, a year having a maximum of cholera ; another, 
1883°33, as the year in which there will be a cholera 
maximum. It follows from what has been already said 
that 1783°33 would be a yearin which cholera was at a 
maximum. Now it is a fact that in April 1783 there was 
a great outbreak of the disease at Hurdwar. 

“T would call attention to the parallelism of increase and 
decrease of these curves. I am not, however, prepared to 
say that sun-spots originate cholera ; for they may both 
be the effects of some other cause, which may indeed be 
the action of the other planets upon the earth and upon 
the sun. Ifthat be the case—and 1 see no reason why it 
should not—we may then have an explanation of the 
minor periods and of the large period of 56 years, which 
Wolf believes he has detected, and also of the minor periods 
observed in cholera-epidemics. 


NETORE 
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This period is now the accepted : 
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“My own opinion, derived from an investigation of the 
subject, is that each planet, in coming to and in going from 
perihclion—more especially about the time of the 
equinoxes—produces a violent action upon the sun, and 
has 2 violent sympathetic action produced within itself— 
internally manifested by earthquakes, and externally by 
auroral displays and volcanic eruptions, such as that of 
Vesuvius at the present moment; in fact, just such an 
action as develops the tail of a comet when it is coming 
to and going from perihelion ; and when two or more 
planets happen to be coming to or going from perihelion 
at the same time, and are in, or nearly in, the same line 
with the sun—being of course nearly in the same plane— 
the combined violent action produces a maximum of sun- 
spots, and in connection with it a maximum of cholera, 
on the earth. The number of deaths from cholera in any 
year —for example, the deaths in Calcutta during the six 
years 1365-70—increased as the earth passed from pari- 
helion, especially after March 21, came toa minimum 
when it was in aphelion, and increased again when it 
passed to perilielion, and notably after equinoctial day ; 
thus affording a fair test of my theory.” 


ON THE DEPRAS VORP IN ATER ViNM AiG 


HALVES BRE AAS 
OBSERVATIONS MADE AT SCARBOROUGH IN 1870 


A 5S the force which different sea-works have to resist 

varies with the height of the waves that reach the 
coast line, any data which will enable the marine engineer 
to predict this height when designing such works must 
obviously be of importance. In the Eadénburch Philoso- 
phical Fournal for July 1852, 1 stated, as the result of 
experiments made in 1850 0n a small fresh-water loch, 
and afterwards on larger sheets of water, that the height 
of the waves increased most nearly in the “ra/Zo of the 
square rool of thetr distances from the windward shore,? 
or, in other words, Zhe crest of the wave as it increases in 
height describes a parabolic curve. So that, if 4 = height 
of wave, ¢ = distance, and a is a coefficient varying with 
the strength of the wind, 4 =a ./d. For most practical 
purgoses of the engineer, the coefficient @ may for heavy 
gales be taken at one and a half; so that the formula 
becomes— 

(== 05 eh, 

where / represents the height of the wave in feet, and 
@ = length of exposure in miles.* As elsewhere stated,+ 
this formula becomes for short distances—say for under 


ten miles— 
h=1'5 J d+ (25 — Vd). 

The height of the wave, however, which reaches any 
particular work, is not necessarily that which is due to 
the line of exposure ; for the shallawing of the witer near 
the shore may cause the heaviest waves to break, either 
partially or wholly, before they reach the work. Mr. 
Leslie found that at Arbroath Harbour the works were 
not so severely tried by the very heaviest class of waves 
as by others of lesser size, which were not ¢/7phe 7 up by 
the outlying rocks. The same effect has also been ob- 
served at the river Aln, where the smaller waves occasion 
a greater “range” in the harbour than the larger ones 
which break in passing over the bar, and are thus reduced 
in height. The larger waves are not, then, always so 
destructive as the smaller. It becomes, therefore, a ques- 
tion of some moment to determine the maximum height 
ef wave that is possible in a given depth of water. 

Mr. Scott Russell, whose contributions to what may be 

* Mr, Hawkesley, in the “Proceedings of the Institute of Civil Engi- 
neers,” gives a formula which is satisfactory so far as it corroborates the law 
of increase which I had stated in the Edinburgh Philosophical fournal in 
1852; bit he employs a coefficient which gives much greater results than 
my experience warrants, 

| + "The Design and Construction of Harbours,” by Thomas Stevenson, 
| F.R.S.E. (Edinburgh, 1864 : p. 22), 
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called the marine branch of hydrodynamics are of such 
great value, has stated that “he has never noticed a wave so 
much as toft. high in roft. water, nor so much as 2oft. 
high in 2oft. water, nor 3oft. high in five fathoms water ; 
but he has seen waves approach very nearly to those limits.” 
Mr. Russell has not stated whether the depths of water 
referred to arc those below the trough of the sea or below 
the still-water level. In my book on “ Harbours” 1 gave 
three observations on short waves from 2ft. Gin. to 3ft. 
high, which correborated Mr. Russell’s statement, sup- 
posing him to refer to the depth below the hollow. But 
since that time I had an opportunity, during a N.E. swell 
in July 1870, of observing the depths in which waves of a 
larger class broke at the Promenade lier at Scarborough, 
where the heights could be measured with very consider- 
able accuracy on the ion piles and open sloping slip or 
grating at the seaward end of the pier ; and the following 
are the results :— 
Heights of waves from hollow to crest. 


5 6 
5 © 
5 
5 6 


5 3=mean height. 


The mean depth of watcr below the trough was 
Toft. 3in, 
Heights of the highest waves from hollow to crest. 


6 6 = mean height of highest waves. 


The mean depth of water below the trough was 
13ft. Shin. So that in both cases those waves did not 
follow Mr. Russell’s law, but drake when the depths below 
their troughs were about twice their own height. 

It must not be supposed, as is generally believed, that 
the height of the crest above the mean level of the sea is 
equal to the depression of the trough below that level ; for 
Prof. Rankine has lately shown that this is not the case. 
When Z = length of wave, // = height from trough to 
crest. 


LES 
Lt 


: AT gle 
Trough éc/ow still water =— — +7854 Tr 


166 
Crest adove still water =~ + °7854 


These formule, he states, are exact only for water of 
considerable depth as compared with the wave’s length. 
Edinburgh THOMAS STEVENSON 


GYCLONES IN THE INDIAN (OCB 


SC MAL cyclones have passed Mauritius since the 
latter part of January. From the 24th to the 3eth 
of that month the barometer at the Observatory fell from 
29°888 to 29 708 inches, with the wind squally from E, 
At 10 A.M. on the 30th it was intimated to the newspapers 
that there were “indications of a hurricane approaching 
the island ;” but at 2 P.M., the wind having in the interval 
vecred to N. of I:, it was announced that there was 
“little danger.” 

This storm was encountered by the schooner v/v, 
on her passage from Tamatave, from Jan. 29 to Feb. 1. 
At the commencement of the gale, she was in 19° 31’ S., 
and 53° 30’ K. The wind veered from N.E. to E., S.E., 
5. S.W., W., and N.W., with a “tremendous sea and 
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torrents of rain,” and the lowest reading of the barometer 
on board was 29’00 inches. The vessel escaped with the 
loss of only a few sails. 

The storm then curved to the S. and E,, and was expe- 
rienced by the barques G/adiateur and .lbdotsford on 
Feb. 2 and 3, in 31° to 29° S., and 54° to 55° E. With 
the former vessel the wind veered from E.to N.E. and N,, 
blowing at one time with great violence. The barometer 
at 8 A.M. on the 2nd was at 28°80, and the wind from 
E.N.E. The Adéotsford had the wind from the same 
direction, and her barometer was at 28-4o at 5 A.M. on 
the 2nd. Both vessels had a “tremendous sea and 
torrents of rain,” and they lost sails and bulwarks. 

On Feb. § the barometer at Mauritius, after rising to 
29°790, again began to fall, and on the 7th was at 29°606; 
The wind was squally from S.E., and it vcered to 5S. by 
W., from which point there was a gentle breeze at 9.30 
P.M. on the 7th, with fine clear weather. 

At 10 A.M. on the 7th it was announced that “ the 
weather of the last two or three days indicated the passage 
of another storm, which then broke between E.N.E. and 
E. ;’ and at 10 A.M. on the following day that “the storm 
had curved tothe S. and S.E.” 

This storm was encountered by the barque E//sadefh, 


| from Melbourne to Mauritius, on the 7th and 8th, in 


20° 16’ S., and 68° E, The wind was strongest from 
I.N.E. to N.N.E, and the lowest barometer was 29°20. 
There were “torrents of rain.” By standing back to the 
E. the £Vésadcth avoided all danger. 

On Sunday, Feb. 11, the barometer at the Observa- 
tory, after rising to 29'870, again began to fall, with the 
wind squally from S.E., and the weather fine. During 
the 12th it fell ‘c60 inch, and ‘ogo inch more during the 
13th, with the wind still squally from the same quarter, 
At 10 A.M.on the 14th the following notice was sent to 
the newspapers :—“A hurricane since the 11th. It now 
bears about E.N.E. of us. There are some signs that it 
will pass to the E. and S. of the island, but there is 
danger.” The barometer still falling, and the wind in- 
creasing to strong breezes from S. by E. to SS.E, at 
3 P.M. a telegram was sent to Port Louis (6 miles off), 
stating that “the centre of the hurricane was about 350 
miles to the E.N.E., and approaching the island,” and 
soon afterwards storm signals were hoisted at the railway 
stations. The barometer at 3 P.M. stood at 29612, and 
the wind, which was then S. by E, was blowing with an 
estimated force of 2‘5lbs. on the square foot. 

Atg A.M. on the 15th the barometer was at 29478, with 
a strong gale from S.E., and it was estimated and an- 
nounced that the “centre of the storm bore about N.N.E, 
150 to 200 miles, and that it was still approaching the 
island.” At 3 P.M. the wind being from It.5.E. to E. by 
S. in increasing gales, and the barometer at 29°382, it was 
telegraphed to Port Louis that “the centre was about 150 
miles to N. by E., and that it would probably pass, with 
an increase of wind, to N.W. and W. of the island, with- 
out doing much damage.” 

During the night the wind increased considerably from 
I:.S.E. to E. by S., and the barometer attained its lowest 
reading (29'328) at 1 AM. onthe 16th; but the mercury 
was oscillating, being at 2 A.M. at 29°356, and at 3 A.M, 
29°330; andthe time of the greatest depression of the 
mercury, as shown by the barograph (at the Magnetic 
Observatory, three miles off) was 2.40 A.M. At 9 A.M. the 
barometer was at 29°440, with the wind at E. to E. by N., 
and it was announced that “ the centre bore N.N.\W., and 
that there was no danger.” 

The barometer then continued to rise, until, at noon on 
the 18th, it was at 29°82, with a moderate breeze from 
NE. 

It is worthy of remark that the wind never went beyond 
N.N.E., but gradually backed to East. 

This storm was more or less encountered at sea by the 
Flarpesia, Gryfe, Oleander, St. Germaine, Alisser, S.S, 
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Danube, Staffordshire, William Fairbairn, Pendragon, 
Odalisk, and Paolo Revello, some of which suffered 
severely. 

At § A.M. on the r§th, the Stzfordshére, in about 
18 30’ S. and 61° E,, was thrown on her beam ends, and 
in great danger of foundering. The [Vi//fam Larrbairn, 
a fine iron vessel of 1,293 tons, lost all hcr masts and sails, 
and had her decks almost completely swept. On the 
13th, in 19° 2’ S., and 64° yo’ E., she had a strong gale 
from S.E., whichJincreased to a hurricane. About 7 P.M. 
her barometer was at 28°70, and early on the 14th the 
wind shifted from S.E,to N.W. The Paolo Revelle, on 
the 14th, in 18° 8’ S. and 61° 54’ E., was completely gut- 
ted. The captain's papers and log-book, cabin furniture, 
&c., together with the chief officer and nine men, were 
washed overboard. 

From the logs hitherto received it appears that the storm 
was formed between the S.E. trade-winds, and the N.W. 
monsoon from the 7th to the gth. On the 1oth the centre 
was in 13° 10'S, and 78° 30’ E.; on the 12th in 15° 6'S,, 
and 71°34’ E.; on the 14th in 17° 15’ S., and 63° 28’ E.; 
on the 16th in 20° 7’ S., and 55° 50’ E.; and on the 
18th in 22° 15’ S. and 51° 50’ E. During the first 
six days it travelled ona W.S.W., course, and then curved 
alittle towards the south. It passed about 165 miles north 
of Rodrigues at noon on the 14th, about 65 miles north 
of Mauritius early on the 16th, and N.N.W.,, &c., of 
Reunion from noon on the 16th to noon onthe 17th. Its 
average rate of progression was nine miles an hour, and 
the area over which the wind blew from strong breezes to 
hurricane violence was about 800 miles. 

The fact that in this, as in other storms, the wind at 
Mauritius did not veer more than twelve points, seems to 
be explained by the incurving of the air towards the 
centre. 

On the evening of the 15th, or morning of the 16th, 
seventeen vessels put to sea from the roadsteads of 
Reunion, and their fate is not yet known. If they held 
to the N.W., with the wind from S.E., they probably got 
into the heart of the storm. 

CHARLES MELDRUM 

Mauritius, March & 


P.S.—The aurora seen here on the night of the 4th to 
5th February, was also seen at sea by several vessels. 
Here are extracts from their logs :-— 

Olive Branch in 27° 47'S. and 59° 48’ E.—“ At 10 P.M. 
the sky became very red and fiery—southern lights.” 

Abbotsford in 30° 9’ S. and 56° 10’ E.—* Dull atmo- 
sphere. Aurora australis reflecting brightly in the south, 
giving light over all the ship. Clouds tinged with deep 
red,’ 

Elizabeth in 20° 33 S. and 78° 3/E.—“At 10 P.M. 
Aurora australis unusually bright.” 

Gladiateur in 30° 32° S. and 57° 28’ E.— At 8 P.M. a 
red and yellow and strange looking sky. Midnight, sky 
the same.” 

Pendragon in 13° 43 S. and 84° 13’ E.—“ At midnight 
very suspicious-looking weather to the S., the sky being 
quite red.” 

William Fairbairn in 32° 57’ S. and 60° 2’E.—‘ At 
10 P.M. looking ugly, and meteorological signs of a hurri- 
a Midnight same, and up till 3 A.M. when it cleared 
ey ay 

Caton in 31° 31S. and 108° 10’ E,—“ Midnight, red 
sky, like fire to E.S.E.” 

Oleander in 38° 26'S. and 31° 53’ E.—“ From 7.30 to 
11.30 P.M. the sky was illuminated with a very brilliant 
Aurora australis.” 

There is little doubt that the suspicious-looking weather 
to the S., seen by the Pendragon in about 14° S., was 
the aurora. Captain McKenzie of the IV. Fazrdairn re- 
ports that his standard compass was affected to the ex- 
tent of ? of a point, and his other compass to the extent 
of two to three points. Cc, M. 
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PHYSICAL SCIENCE IN GLASGOIP 
UNIVERSITY 


ee Physical Laboratory of Glasgow University, which 

till quite lately was the only one in this country, dates 
from the year 1852. It was with difficulty that room could 
be found for a laboratory of any kind in the old building ; 
but in the new building, of which this is the second year 
of habitation, considerable space has been set apart for 
Experimental Natural Philosophy. 

At present six rooms belong to the department, ex- 
clusive of the Professor’s private sitting-room and the 
store-rooms, and on the completion of the tower, which 
is not yet finished, additional rooms will be devoted to it, 
The whole suite of rooms is arranged so as to be in di- 
rect communication with those of the professors of mathe. 
matics, engineering, and astronomy, 

The chief lecture-room is 42ft. long by 35ft. broad, its 
side windows look nearly north and south, and over the 
lecture table there is a glass-covered turret, or louvre, the 
top of which is 4oft. from the floor. The windows of 
the room are completely darkened with the greatest ease 
by means of double curtains of blue baize,an inner and an 
outer curtain for each window, and these can be unfurled 
and furled at a moment’s notice; two baize screens, one 
below the other, are drawn across the base of the louvre. 
The room is ventilated, as are all the rooms in the new Uni. 
versity building, on Mr. Phipson’s plan. Pure air is drawn 
down a shaft in the tower by fanners, which are worked by 
asmall steam engine. The air is passed through a dry 
chamber, containing hot water pipes, and is then driven 
mixed with any quantity of fresh cold air that may be 
required, into the class-room. It enters at the top of the 
room, and the used air is drawn off through passages 
below the floor. 

Benches are arranged for about 150 students. They 
are not on a level, but rise at an angle of 25”, and beneath 
them there is a large convenient space, with shelves for 
50 or more cells of Daniell’s battery, which | shall describe 
immediately. 

Of the other five rooms one is an additional Iecture and 
experiment room, one is the general laboratory, one is the 
principal apparatus room and museum, and the remaining 
two are used for storing apparatus and for occasional! 
experimenting. The laboratory is on the ground floor, 
and is below the lecture-room, which is on the second 
story. Itisaroom 52}ft. long by 34ft. broad. It has 
six windows, three looking north and three looking south, 
and these can be darkened like those in the lecture-room 
by means of drop curtains of baize. Three quarters of 
the floor is wood, the remainder concrete, covered with 
Portland cement ; but in order to get perfectly steady 
tables, piers of masonry, built on the foundation, rise 
through the floor, and on them the feet of the tables rest. 
The flooring does not touch the piers at all, and thus, 
however much the floor may shake, the table remains 
comparatively steady. This arrangement gives far greater 
steadiness than a complete stone floor. Besides these 
piers there are two somewhat larger stone constructions, 
which are also unconnected with the flooring; one of 
these is intended for a large steady table; and on the 
other there is a massive stone erection (Fig.1),on which is 
to hang a pendulum for a clock, or for experiments on the 
force of gravity. It is intended that the point of suspen- 
sion of the pendulum shall be perfectly free from: vibration, 

Some of the tables are ordinary working tables On 
others, instruments such as the electrometer and clectro- 
dynamometer are set. Below the table there are frames 
for supporting 500 cells of a constant Daniell’s battery, 
which were in use in the old college, and a great part of 
which are now re-charged. 

In one corner of the room there is a wooden enclosure, 
which is fitted up as a small chemical bench. The or- 
dinary reagents and apparatus for chemical testing are 
thus at hand. 
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There are large gas holders, each holding eighteen 
cubic feet of gas, in the laboratory. The construction of 
the gas-holders is the. same in principle as that used in 
ordinary gas works. [Each is, in fact, a large copper bell, 
with its mouth dipped under water in a deep tank. All 
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the stop-cocks connected with the gas-holders are kept | 


constantly enclosed in vessels full of water, in order to 
prevent leakage. The holders are filled at the beginning 
of the session, one with oxygen and the other with hy- 
drogen, and the lime light is thus always ready. 

With this brief account of the general arrangement of 
the premiscs, ] shall now describe more particularly some 
of the apparatus and conveniences of the lecturc-room 
and laboratory, and some of the experimental investiga- 
tions going on at present. 

The lecturc-table in the lecture-room is 26ft. long 
by 23ft. It is not straight, but made of threc 
pieces, so as to be concave on the lecturer’s side. A 
portion of the top of the table is removable; and when 
it istaken away a large trough suited for showing waves 
in water, and for other hydrodynamic experiments, is 
exhibited. The trough is as long as the table, and is 
tin, broad and 12in. deep. It opens out at one end 
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into a tank 26in. broad and 2o0in. deep. The lecture- 
table is, of course, furnished with the usual supply 
of coal, gas, and water; and besides pipes, which give 
hot water and steam, are led to it. 
from the boilers that heat the air with which the Uni- 
versity buildings are warmed and ventilated. Pipes are 
also led to the table from the oxygen and hydrogen gas 
holders in the lower laboratory, so that the oxyhydrogen 
light is always at command at a moment’s notice; and it 
is found a great convenience to have it so. It is used 
very frequently, and enables us to show to a large class 
many experiments which we could not attempt with- 
out it—-experiments, for instance, with the reflecting gal- 
vanometer and electrometer. The preparation for such cx- 
periments generally requires much time and trouble ; but 
with the permanent gas-holders filled once for all at the 
beginning of the session and always ready, the oxyhydro- 
gen light gives less trouble than an ordinary oil lamp. 

A powerful battery, which 1 shall have to describe im- 
mediately, is always ready. Very thick electrodes, con- 
sisting of nine ply of No. 16 copper wire of high con- 
ductivity, plaited together, pass from binding screws on 
the lecture-table to the battery below the lecture-room 
seats, and thence down to the lower labaratory. 

For instruments that require a very steady support 
there are two pillars, one at each end of the lecture- 
room table. These are unconnected with the flooring. 


These pipes come | 
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They pass through it without touching the boards, and 
rest on the stone arches that cover a gateway beneath, 
On cach side of the lecture-room there is a clock. One 
of them is governed by electricity on Jones’s principle ; 
the other is an elcctric clock by Bain, and has a current 
from a single cell for its motive. The former is an ordinary 
eight-day clock, and is regulated in the following way :— 
The bob of the pendulum is a hollow coil of insulated 
wire. The plane of the coil is perpendicular to that of 
the motion of the pendulum. The ends of the coil are 
carricd up the pendulum rod, and are connected with tele- 
graph wires which proceed from the Observatory of Glas- 
gow University. Fig. 2 gives a front view of the pen- 
dum, and shows the coil and a pair of permanent magnets 
pointing towards the coil. When the pendulum swings 


| the hollow coil passes over the end of the magnet at cach 


side. Tig. 3 shows the suspension of the pendulum, 
which consists of two flat springs, to which the wires 
coming up the pendulum rod are joined. The springs 
are attached to insulated brass pieces, to which are con- 
nected, by means of binding screws, the wires from the 
Observatory. There is a clock in the Observatory which is 
constantly kept right, and by means of a make-and-break 
arrangement connected with its pendulum, a galvanic cur- 
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rent is sent once in each second through the wire that 
proceeds from the Observatory, and thus through the coil 
at the extremity of the pendulum of the clock that is to 
be controlled. The coil is thus once in each second con- 
verted into a temporary magnet, and is attracted and re- 
pelled by the permanent magnets between which it swings. 
It will be readily understood that with this arrangement 
a clock that is going slightly too slow may be accelerated 
a little, and a clock that is going shghtly too fast may be 
retarded a little, at each passage of the current. To be 
able to set the controlled clock to agree with the Obser- 
vatory clock, it is necessary to have some way of dis- 
tinguishing one second from another. This is done by 
means of a galvanoscope or indicator, which is included 
in the circuit, and which beats seconds with the currents. 
The instrument is placed close to the clock in a place 
convenicnt for comparison of it and the seconds hand of 
the clock, It is arranged that there shall be no beat on 
the last second of cach minute; and that in the Iast 
minute of each hour there shall be an interval of twenty 
seconds without any current. Thus the cnds of the 
minutes and the ends of the hours are distinguished. 

Of mechanical apparatus almost daily employed for 
lecture illustrations may be mentioned various kinds of 
vibrators, weighted spiral springs, » Coulomb’s torsion 
vibrator, a cycloidal and a common pendulnm arranged 
for comparison, a friction brake, &c., &c. Over the lec- 
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ture-table there is suspended from the top of the louvre 
already mentioned a pendulum, which is intended to show 
the rotation of the earth, The length of it is 38 ft.; and 
it thus executes one complete vibration in rather less 
than seven seconds. Inshowing the rotation of the earth 
by Foucault’s method, everything depends on perfect 
symmetry in the suspension of the pendulum. The 
suspension used here is quite new, and, I think, will 
prove satisfactory. I hop2 to take an opportunity of 
describing it hereafter, when I can make a statement as 
to results obtained, 

T believe that every one who has ever had to work in a 
laboratory with a large battery has felt how much a power- 
ful and constant cleanly and easily managed battery is 
wanted. <A dozen batteries have been invented, and some 
of them patented within the last two or three years. Most 
of them are only fit for such purposes as ringing an 
electric bell for an instant, and even at such work as that 
they do not last long. and not one of them is even toler- 
ably constant, though constancy is pretended for almost 
all. What is wanted is a battery that will remain constant 
for six months or a year without more attention than that 
of occasionally wiping the outsides of the cells, and re- 
plenishing them with some salt or acid and with water ; 
and which is powerful enough for an electric light or for 
any other class experiment. Freedom from acid fumes is 
also in most laboratories an essential. A great many ex- 
periments have been made here with the view of getting 
such a battery as I have described, and at last, as we 
hope, with some success, 
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Since the invention of Grove’s battery, that and Bun- 
sen’s modification of it have been almost exclusively used 
for the electric light. These, as far as high electromotive 
force and smallness of resistance are concerned, are pre- 
ferabletoany other ; but there are great objections to the use 
of them in the necessity for discharging them frequently, 
and in the emission of acid fumes, which cannot but be 
injurious to the person who discharges the battery, and 
which are very destructive to apparatus unless the battery 
be kept in a special chamber. The battery which we are 
employing in Glasgow, and which gives great promise 
of being really successful, is a modification of Daniell’s 
battery. : 

Sir William Thomson described (Proc. R. S., Jan. 1871, 
quoted in NATURE of Feb. 2, 1871) a gravitation battery, 
in which advantage is taken of the fact that water 
saturated with both sulphate of zinc and sulphate of 
copper is denser than either saturated solution of sul- 
phate of zinc alone or sulphate of copper alone. A 
horizontal copper plate being put at the bottom of 
the cell and a plate of zinc near the top, the cell is 
charged with saturated solution of sulphate of zinc, and 
crystals of sulphate of copper are placed in a funnel, 
whose delivering tube passes down to the bottom of the 
ccll. The superior density of the solution containing 
sulphate of copper in addition to the sulphate of zinc, is 
that which keeps the sulphate of copper from surround- 
ing the zinc plate and attacking it. This arrangement, if 
the sulphate of copper travelled towards the zinc solely 
by diffusion, would have great advantages over any in 
which the zinc and copper plates are placed vertically, 
and a porous separator is used. 


It was thought that the form of cell described then 
would turn out admirably,and it is excellent in many ways; 
but it was found that a constant evolution of hydrogen 
takes place at the copper plate, bubbles risin x perpetually 
from it. These cause so much stirring up of the solutions 
that sulphate of copper is carried rapidly up to the zinc 
plate, and both eat the zinc away, and it is itself wasted in 
depositing copper on the zinc plate. The reason of this 
bubbling appears to be that pirticles drop from the zinc 
on to the copper plate, and, forming small circuits there, 
send up hydrogen bubbles through the liquid. We have 
now done away with the difficulty in the following way, 
and we have got a cell which, so far as we have been able 
to test It, promises to be in all respects satisfactory. The 
under surface of the zinc is now covered with a sheet of 
parchment paper (known as manilla) the edges of which 
are brought up round the zine, so that it is enclosed ina 
porous cell of this material. The paper, while it does 
not add sensibly to the resistance of the cell, acts most 
beneficially by hindering the particles which drop off the 
zinc from falling on to the copper plate ; an1if there are 
any bubbles rising from below, it prevents them from 
bringing sulphate of copper up to the zinc plate. 

Weare now employing two kinds of cells, and have forty 
of each kind in action, The first is very similar to that de- 
scribed by Sir W. Thomson in the paper already referred to. 
The cell is of glass (Fig. 4); and this is an advantage, as the 
condition of the solutions and metals which it contains may 
be seen at anytime. It isa circular pan* witha flat bottom 
The diameter is 21 inches. A disc of thin she2t copper 
is laid on the bottom; and a thick copper wire covered 
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with gutta percha is soldered to the copper dis: and rises 
to the top of the cell as an electrode. In the upper part 
of the cell is a heavy mass of zinc, cast into the form of a 
circular gridiron, with three ears or projections which rest 
on the edges of the glass. The gridiron shape is adopted 
in order to permit the hydrogen, which we find constantly 
being liberated, to escape. The distance between the 
zinc and copper plates is about 2lin. A large sheet of 
parchment paper covers the under side of the zinc, and 
the corners and edges of the paper are brought up round 
the vertical sides of the zinc so as to form a kind of bag 
round it. The parchment paper is thus a separator be- 
tween the mass of liquid in the cell and that immediately 
surrounding the zinc. There is a circular hole in the 
middle of the zinc, and the tube of a glass or earthenware 
funnel passes through this and through a hole in the 
parchment paper, the edges of which are tied round the 
tube, down to the bottom of the cell. The cell is then 
filled up with saturated solution of sulphate of zinc till the 
level of the liquid is higher than that of the top of the 
zinc ; and on the top of this a layer of pure water two or 
three inches deep is poured carefully, so as to avoid mix- 
ing. The pure water forms an atmosphere into which 
the sulphate of zinc formed during the action of the bat- 
tery may diffuse, and thus crystallisation is avoided. To 
set the cell in action crystals of sulphate of copper are 
put into the funnel just described. ‘The dense solution 


* The pans that we are using are, I believe, made by glass-blowers for 
milk pans. Vhey are inexpensive, and answer excellently. To make the 
bottom horizontal we cover it with sand mistened with siturated solutian of 
sulphate of zinc, and carefully level it by comparison with a litile of the liquid 
lying on the top. It_is essential to have it level if we wish to use up all the 
charge of sulphate of copper, as descrihed in the text, to the best advantage, 
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flows down over the copper plate at the bottom, and in 
less than five minutes the cell is in fall work. 

We have at present forty cells such as 1 have just de- 
scribed. The average resistance of one cell is o"19 of an 
Ohm. The electro-motive force of a Daniell’s cellis 1:07 
Volts. 

The second form of cell is of the following construction. 
A shallow wooden tray, square, and with slightly slanting 
sides, is lined with sheet lead ; and this, after being elec- 
trotyped with copper, forms both the containing vessel 
for the liquids and the copper plate of the cell. Copper 
trays were used at first, but they were soon eaten through 
by the solution. The lead is not attacked atall. The 
length of a side of the lead tray is 21in., and its depth is 
33in. In each corner is set a small block of wood 
tdin, high. The zinc plate, which is like a square grid- 
iron, rests at its corners on these blocks. The zinc has 
parchment paper tied round its lower surface and sides. 
The cell is filled up with saturated solution of sulphate of 
zinc, and crystals of sulphate of copper are dropped in 
when required round the edges outside the parchment 
paper. For connecting these cells together in series, the 
lead lining is carried over the woaden tray at the corners 
and down the outside to the under surface of the bottam 
of it. Here it is soldered to a small] square of thick sheet 
tin. The cells are piled up one on the top of the other, 
the tin plates of the second cell resting on the zinc of the 
first, and so on. The tin connections—a suggestion of 
Mr. Varley—are most excellent. Two of these cells are 
shown in section Fig. 5. The resistance of each of these 
cells is on an average o'19 of an Ohm. They are now 
used at all the telegraph stations where Sir William 
Thomson’s siphon recorder is employed. 

In using these batteries in a laboratory where they are 
not perpetually at work, the best way of managing them 
may possibly be not to charge them with sulphate of copper 
except when they are about to be used, and only to put in 
as much as will do the work required. To calculate the 
qu intity is easy; and any small excess might be worked 
off through a low resistance. We have been keeping them 
at work almost night and day. They require no attention 
except to be occasionally supplied with sulphate of copper 
crystals, and to have the sulphate of zinc that creeps up 
over their edges wiped away with a cloth, 

At present our battery is tested very frequently, gene- 
rally once in four or five days. The electromotive force 
and the internal resistance of each cell is determined. 
We have now had the greater number of the eighty cells 
in action tor three months, and some of them for five or 
six months. During all that time they have been most 
satis-actory, the electromotive force of them having re- 
mained perfectly constant. 

We tes: them by means of the reflecting electrometer, 
or the tangent galvanometer. 

J. I. BOTTOMLEY 


(To be continucd.) 


NOTES 


AFTER we went to press last week, a most cheering telegram 
was received in this country respecting the fate of Dr. Livingstone, 
as follows:—* Aden, May 1, 1872.—The lévdos has re- 
turned from Zanzibar, She brings news that Dr. Livingstune 
is safe with Stanley. The news is brought by natives.” It 
may fairly be hoped that still more authentic intefligence will 
shortly be received respecting the fate of the great traveller, with 
respect to whom such anxiety has been manifested im this 
country. Another despatch speaks also of the destruction of a 
large portion of the town of Zanzibar by a terrible hurricane on 
April 15. 


THE eruption of Vesuvius, respecting which we gave such 
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details as were accessible last week, appears to be over. Whether 
any scientific results have been ohtained by any observers besides 
Palmieri it is too early yet to know. We hope it may be so, 
and shall return to the subject as soon as the authentic accounts 
have been collated. 


Tuy Annual Visitation of the Board of Visitors to Greenwich 
Observatory will take place on Saturday, June 1st. 


Tuk President, Vice-President, and Council of the Pharma- 
ceutical Society of Great Britain will hold a cove rsasione at the 
South Kensington Museum on Wednesday evening next, May 15. 


AtT a meeting of Convocation at Oxford last week, it was 
carried that in all the schools, except that of theology, examiners 
might be appointed who were not members of the University. 
The liberal change which had already been granted for the 
Natural Science School will do much to widen the gencral 
course of reading at that University, and to prevent the studies 
pursued there partaking too much of any narrow or special 
character, 


Mr. CHARLES TOMLINSON, F.R.S., lectures this evening at 
the London Institution, Finsbury Circus, on Solution and Super- 
saturation. : 


Ar the Annual Meeting of the Literary and Philosophical 
Society of Manchester, held on the 3oth ult., the following 
officers were elected for the ensuing year :—President, Mr, E. 
W. Binney, F.R.S., F.G.S.; Vice-Presidents, Dr. Jas. P. 
Joule, F.R.S., Dr. E. Schunck, Dr. P.obert Angus Smith, 
F.R.S,, and the Rev. W. Gaskell; Secretaries, Prof. II. 
E. Roscoe, F.R.S., Mr. J. Baxendell. As members of the 
Council, Mr. Peter Spence, Mr. W. L. Dickenson, Mr. H. 
Wilde, Mr. R. D. Derbyshire, Prof. Osborne Reynolds, Mr, W. 
3oyd Dawkins, F.R.S., Prof, Balfour Stewart, F.R.S, Few 
local societies can boast such a distinguished list of names 
as the above. 


Two Scholarships of the annual value ot 30/, and 20/. respec- 
tively, tenable fortwo years, have been founded by the Governors 
of the Middlesex Hospital, for the encouragement of the study 
of medicine and surgery, in memory of the late Francis Broderip, 
a.munificent benefactor to the hospital. ‘These scholarships will 
be open to competition, at the end of each winter session, 
amongst the general students of the hospital who shall have com- 
pleted their third year of study at the Medical College. The 
successful candidates will be required to attend and work at 
the hospital for a fourth year, during which period they will be 
eligible for the various resident appointments. 


Two Scholarships, of the annual value of 25/7, and 20/7. re- 
spectively, will be offered for competition at Middlesex Ilospital 
at the commencement of the Winter Session 1872-73. Each 
scholarship is tenable for two years, provided the scholar conducts 
himself satisfactorily. ‘These scholarships are open to all gentle- 
men who commence their medical studies in October 1872, 
Successful candidates will be required to become general students 
of the College. The examination will take place on September 
27 and following days, and the result will be declared on October 
5. he following are the subjects for examination :—Latin, 
Greek, French or German, Mathematics, Natural Philosophy, 
Chemistry, Botany, Zoology. Candidates will be examined in 
any three of the above subjects they may select ; but only one 
Modern Language and two out of the last three subjects are per- 
mitted. An equal number of marks will be given to each sub- 
ject, and candidates will be expected to attain a certain standard 
of proficiency in the subjects they select. Candidates must send 
in their names in writing, addressed to the Dean, at the Middlesex 
ILospital, stating the subjects which they elect for their exami- 
nation, on or before September 24. 
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WE referred recently to Tilghman’s ingenious process for cut- 
ting hard substances by means of a jet of sand. The Committee 
on Science and the Arts, constituted by the Franklin Institute of 
the State of Pennsylvania, for the promotion of the mechanic 
arts, to whom the process was referred for examination, report 
that they have seen the operation, and that the invention seems 
capable of extensive use in the arts. Some of the products of the 
invention appear to present new and valuable features. Glass 
ornamented by this process can only be compared with that 
etched by powerful acids, yet the entire absence of all undercut- 
ting, no matter how deeply the glass is cut, renders it superior. 
‘The great merit of the invention consists in its extended utility. 
By means of this sand-blast effects have been produced which 
would be hard to imitate by any other known mechanical pro- 
cess, and with an ease and precisicn truly remarkable. They 
consider the invention original and of the highest utility, and 
deem it worthy of any mark of approbation it may be thought 
fit to bestow upon its originator. They therefore recommend the 
bestowal on the inventor of the Elliott Cresson medal of the 
Franklin Institute, in accordance with the rmles governing such 
award. 


Prizes to the amount of 25/. are offered by the proprietors of 
the Gardener’ Magazine for dinner-table decorations in fruit and 
flowers, or flowers only, arranged for effect in artificial light. 
The competition is to take place in connection with the Royal 
Horticultnral Society’s Exhibition in Birmingham, in June. 


Pror, LULL, head of the Geological Survey of Ireland, has 
in the press a work designed to render practical service to 
builders and architects by information about the varieties of 
stone and their respective advantages for building purposes. 
‘Tn arranging the matter treated in this work,” says Prof. Hull, 
**} have not followed any very definite order, but rather that 
which the subject seemed to indicate.” Regretting the incorrect 
nomenclature which is employed in the architectural classifica- 
tion of natural building materials, and yet feeling that the adop- 
tion of the mineral basis of rocks as the principle of arrange- 
ment would render his book less useful for reference by architects, 
the author has followed the plan drawn out on his fourth page. 
*< Commencing with the noblest of all rocks, granite, I have been 
naturally led onwards to the allied rocks, such as syenite, por- 
phyry, and from those to other plutonic or volcanic rocks. After 
these the metamorphic serpentines and marbles form a transition 
series through the simpler and rarer ornamental stones into 
those adapted for building, and of aqueous formation.” The 
work will be published by Messrs. Macmillan and Co, 


Our readers will be glad to learn that Dr. Bastian’s ‘‘ Begin- 
nings of Life” will be published shortly after Whitsuntide. This 
book will be a complete exposition of those views of its author 
npon vital phenomena, and the conditions of their appearances, 
which have already excited so much interest and discussion, 


Tue Rugby Council for Promoting the Education of Women 
has just published a very useful Calendar of women holding Uni- 
yersity certificates and engaged in teaching. It contains also all 
the needful information for those intending to try for the exami- 
nations for women and girls conducted by the Universities of 
Oxford, Cambridge, London, Dublin, Edinburgh, Durham, and 
the Queen’s University for Ireland, and will thus be of essential , 
aid, not only to these, but also to those who are seeking the ser- 
vices of women who have shown themselves capable of obtain- 
ing the highest educational honours as yet open to them. It 
may be obtained of Mrs. I’. Ei. Kitchener, Rugby. 


Tue Report of the Rugby School Natural Ilistory Society for 
1871 lies before us. The preface refers with modest pride to 
several subjects of congratulation by the Society :—nearly all the 
published papers, some of them of considerable merit, are 
written by actual members of the school ; a meteorological and | 
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astronomical section was begun in 1871, in consequence of the es- 
tablishment of the Temple Observatory, and has been heartily 
carried out by those members of the school who were competent 
to serve; a large entomological section is springing up; the 
members of the Society have doubled during the year ; and during 
the present spring each section has begun fortnightly meetings, 
from which all but real workers are to be excluded. Every year 
shows more and more the important place which the Natural 
Ilistory Societies of our public schools are taking in the scientific 
education of the country. 


THE Report of the Marlborough College Natural History 
Society, now eight years old, for the half-year ending Christmas, 
1871, contains no paper bearing directly on the natural history 
of the district. That good local work is being done by members 
of the Society is, however, evidenced by the excellent list of ento- 
mological notices appended. We cannot unite with the sentence in 
the Preface that “it is an almost utter impossibility to get any 
original matter from beginners, and it would be unreasonable to 
expect any.” It ought to be the special aim of school Natural 
History Societies to cultivate original work rather than mere col- 
lecting ; the opportunities for it, even for beginners, are eudless ; 
and there is no over-estimating the value to the observer of the 
least morsel of snch original work. The papers printed in this 
Report are excellent in their way; Mr. Babington’s on ‘‘The 
Malay Archipelago and its Inhabitants,” is a model of what 
such a paper shouldbe. The Report is illustrated by an admir- 
able plate of Clavaria fustjormis, drawn by Mr. F, C. Hulme. 
We would venture to suggest to the Committee the propriety of 
excluding in future from a published report personal matters, 
which, though of great importance to the Society itself, do not 


interest the outside public, 


THE Royal Cornwall Polytechnic Society has published its 
thirty-ninth Annnal Report for 1871, Among the more im- 
portant lectures and papers contained in it may be mentioned 
‘*‘Onthe Comparative Health and Longevity of Cornish Miners,” 
containing a large number of very valuable statistics, by Mr. R. 
Blee ; and the ‘‘Meteorology of West Cornwall and the Scilly 
Islands for 1871,” by Mr. W. TP. Dymond, besides descriptions of 
a number of mechanical inventions and applications especially 
valuable to those engaged in mining operations, 


THE first excursion of the Geologists’ Association to Watford 
took place on April 13, under the guidance of Messrs, W. 
Whitaker and J. Hopkinson. The first section visited was a 
fine one of the Glacial Drift now exposed by the side of the rail- 
way near Watford to a depth of 30 feet. The drift is the 
“ Middle Glacial,” and consists of sand and sub-angular gravels 
with pebbles of varions rocks, some of which are evidently from 
very distant localities. After passing through Cassiobury Park, 
the party proceeded to Bushey Heath, at which place the “‘ Base- 
ment Bed” of the London Clay is exposed, with the upper portion 
of the Woolwich and Reading series. This section was de- 
scribed by Mr. Whitaker, as was also one at Bushey !Teath Kiln, 
where the Woolwich and Reading series is again seen. The 
formation is, however, represented by beds of sand at the former 
place, and by pebble beds at the latter. The next excursion 
was to Hampstead on April 27, directed by Messrs. J. R. 
Evans. The party assembled at the Swiss 
Cottage station, and crossed the fields to Hampstead ; but before 
the village was reached the structure of the hill was described, 
and the indications of the junction of the f.ondon Clay and the 
Bagshot Sands were observed. The summit of the hill consists 
of an outlier of the Bagshot Sands overlying the uppermost 
sandy beds of the London Clay, containing Pectunculus decus- 
satus and Tblutea nodose, The Conduit spring was visited, and 
the line of junction of the two formations, indicated by springs 
and pools, was followed as far as the Vale of Health pond. 
The highest point of the Ileath was then soon gained, and 
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here the physiography of the district was pointed out. After 
passing through the West Heath valley, in which a thin bed of 
water-bearing sand above the clay has produced a swamp, the 
party visited the residence of Mr. C. Evans, and inspected that 
gentleman’s fine collection of Tertiary fossils. 

Tuk new School of Science and the new Museum and Art 
Gallery at the rear of the Hartley Hall, Southampton, are fast 
approaching completion. ‘There are two class rooms of about 
2oft. by 16ft. 6in. and 16ft. high, and a large drawing-class room, 
32ft. by 16ft. Gin. and 16ft. high. In the Art Gallery and 
Museum are two large rooms, 42ft. by 2oft., and about 1Sft. 
high, lighted from the roof and connected with the Science 
School and the Art School. 

A FREE Museum has lately heen opened at Nottingham in 
Wheeler-Gate. The greater portion of the objects of interest 
which are in the museum, now the property of the town, origi- 
nally belonged to the Nottingham Naturalists’ Society, and a 
considerable number of valuable objects were added from time 
to time until the museum assumed its present dimensions. 

Accorn1nG tothe Stockholm 4/f0n//adet an important discovery 
has been made in Sweden. An extensive coal-bed of remarkable 
depth and excellent quality has been struck near Raus, in Schonen. 
An enterprising company formed some time ago was encouraged 
by promising geological indications to institute borings, but the 
first results were hardly satisfactory, At a depth of 566ft. 
eleven strata of coal had indeed been pierced, but none of these 
exceeded in depth 1}ft. Five feet farther down, however, a 
bed was struck with a thickness of $3ft. The borings have 
been continued, and are believed to prove satisfactorily the 
existence of an extensive coal-bed. 

A Most violent cyclone occurred at Madrason May 1. Many 
vessels were driven on shore, and completely wrecked. The 
pier has been again breached, and great damage done to the city 
and suburbs, On I'riday, the 3rd, the storm was slightly 
abating. 

AT a recent sitting of the French Academy a letter was read 
from the French Consular agent at Mostar on the earthquakes 
felt throughout the Herzegovina during the months of February 
and March last. The first was felt on the 6th of February, two 
days after the great aurora borealis. Other oscillations followed 
on the 7th and 8th, apparently in a N.W., and S.E. direction 
On the 13th a longer shock was experienced, followed by a loud 
rumbling sound like distant cannon. On the 25th and 27th 
stronger shocks, accompanied by noise, were felt, making about 
forty since the 6th. On March 2 and 3 the manifestations in- 
creased in Intensity ; but neither Ragusa nor Serajevo, so subject 
to earthquakes, appear to have been at all affected all the time. 

SoME time in the summer of 1571 it was stated that Mr. 
Octave Pavé, a young Louisiana Frenchman, had started toward 
the North Pole by way of Siberia and Wrangell!’s Land, and that, 
in the absence of news from him, the assistance of the Siberian 
Government had been invokcd, in consequence of grave fears for 
his safety. It now appears that he has not yet started on his 
mission, but is to sail from San Francisco in May for Kams.- 
chatka, where he will take in supplies, and proceed to Cape 
Vakan, on the north-east coast of Siberia. Ilere the vessel is to 
be abandoned, and a further exploration attempted on an India- 
rubber raft, composed of four rubber cylinders fastened together 
on the decks by wooden slats, to which the masts and rigging are 
attached. It is intended to head, after Icaving Cape Vakan, for 
Wrangell’s Land, a large island discovered by Captain Long in 
1867. This beiny reached, the island is to be crossed on 
sledges ; and if an open sea occur beyond, he is to take the raft 
again, and endeavour to sail to Greenland or Spitzhergen. ‘lhe 
entire enterprise is conducted at the expense of the traveller ; 
and however hazardous or chimerical the plan may be, we can» 
not but wish him success in his movements. 
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HISTORV OF THE NAMES CAMBRIAN AND 


STLURIAN IN GEOLOGY* 
(Continued from page 17) 

\ ILAT then was the value and the significance of the Silurian 

sections of Murchison, when examined in the light of the 
results of the Goverument surveyors? The Llandeilo racks, 
having throughout the characteristic O;//is so much insisted 
upon by Murchison, were shown to be the base of a great con- 
formable series, and to the eastward, in Shropshire, to rest on 
the upturned edges of the Longmynd rocks ; while westward, 
near Bala, they overlie unconformably the Lingula-flags, and ia 
the island of Anglesea repose directly upon the ancient crystal- 
line schists. According to the author of the ‘‘ Silurian System,” 
there existed beneath the base of the Llandeilo formation a great 
conformable series of slaty rocks into which this formation 
passed, and from which it could not be distinguished either 
zoologically, stratigraphically, or lithologically. The sequence, 
determined from what were considered typical sections in the 
valley of the Towey in Caermarthenshire, as given by Murchison, 
for several years both before and after the publication of his 
work, was as follows:—1. Cambrian; 2. Llandeilo flags ; 3. 
Caradoc sandstone ; 4. Wenlock and Ludlow beds ; 5. Old Red 
sandstone; the order being from north-west to sonth-east. 
What then were these fossiliferous Cambrian beds underlying 
the Llandeilo and indistinguishable from it? Sedgwick, with 
the aid of the Government surveyors, has answered the question 
in a manner which is well illustrated in his ideal section across 
the valley of the Towey. The whole of the Bala or Caradoe 
group rises in undulations to the north-west, while the Llandeilo 
flags at its base appear on an auticlinal in the valley, aud are 
succeeded to the south-east by a portion of the Bala. The great 
mass of this zroup on the south-east side of the auticlinal is how- 
ever concealed by the overlapping May IIill sandstone—the base 
of the unconformable upper series which includes the Wenlock 
and Ludlow beds. (Philos. Mag. TV. viii. 488) The section 
to the south-east, commencing from the Llandeilo flags on the 
anticlinal, was made by Murchison the Silurian system, while 
the great mass of strata on the north-west side of the Llandeilo 
(which is the complete representative of the Caradoc or Bala 
beds, partially concealed on the south-west side) was supposed 
by him to lie beneath the Llandeilo, and was called Cambrian 
(the Upper Cambrian of Sedgwick). These rocks, with the 
Llandeilo at their base, were in fact identical with the Bala group 
studied by the latter in North Wales, and are now clearly traced 
through all the intermediate distance. This is admitted by 
Murchison, who says :—‘‘ The first rectification of this erro- 
neous view was made in 1842 by Prof. Ramsay, who ob- 
served that instead of being succeeded by lower rocks to the 
north and west, the Llandeilo flags folded over in those direc- 
tions, and passed under superior strata, charged with fossils 
which Mr. Salter recognised as well-known types of the Caradoc 
or Bala beds.” (* Siluria,” 4th ed., p. 57, foot-note.) 

The true order of succession in South Wales was in fact :—1. 
Llandeilo ; 2. Cambrian (= Caradoc or Bala); 3. Wenlock and 
Ludlow; 4. Old Red sandstone; the Caradoc or Bala beds 
being repeated on the two sides of the anticlinal, but in great 
part concealed on the south-east side by the overlapping May 
Hill or Upper Llandovery rocks. These latter, as has been 
shown, form the true base ol the upper series which, in the 
Siluvian sections, was represented by the Wenlock and Ludlow. 
Murchison had, by a strange oversight, completely inverted the 
order of his lower series, and turned the inferior members upside 
down. In fact, the Llandeilo flags, instead of being, as he had 
maintained, superior to the Cambrian (Caradoc or Bala) beds, 
were really inferior to them, and were only made Silurian by a 
great mistake. The Caradoc, under different names, was thus 
made to do duty at two horizons in the Silurian system, both 
below and above the Llandeilo flags. Nor was this all; for by 
another error, as we have seen, the Caradoc in the latter position 
was made to include the ’entamerus beds of the unconformably 
overlying series. Thusit clearly appears that, with the exception 
of the relations of the Wenlock and Ludlow beds to each other 
and to the overlying Old Red sandstone, which were correctly 
determined, the Silurian system of Murchison was altogether in- 
correct, and was moreover based upon a series of stratigraphical 
mistakes, which are scarcely paralleled in the history of geological 
investigation. 

It was thus that the Lower Silurian was imposed on the scien- 
tific world ; and we may as well ask with Sedgwick, whether 
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geologists ‘* would have accepted the Lower Silurian classification 
and nomenclature, had they known that the physical or sectional 
evidence upon which it was based had been from the first posi- 
tively misunderstood.” Feeling that his own sections weve, as 
has since been fully established, free from error, Sedgwick natu- 
rally thought his name of Upper Cambrian should prevail for 
the great Bala group. IJIence the long and embittered discussion 
that followed, in which Murchison in many respects occupied a 
position of vantage as against the Cambridge professor, and 
finally saw his name of Lower Silurian supplant almost entirely 
that of Upper Cambrian given by Sedgwick, who had first 
rightly defined and interpreted the geological relations of the 
group. 

In a paper read before the Geological Society in June, 
1843 (Proc. Geol. Soc. iv. 212-223), when the perplexity 
in which the relations of the Upper Cambrian and Silu- 
rian rocks were involved had not been cleared up by the dis- 
covery of Murchison’s errors in stratigraphy, Sedgwick proposed 


a compromise, according to which the strata from the Bala lime- | 


stone to the base of the Wenlock were to take the name of 
Cambro-Silurian ; while that of Silurian should be reserved for 
the Wenlock and Ludlow beds, and for those below the Lala 
the name of Cambrian should be retained. The Festiniog group 
{including what were subsequently named the Lingula flags and 
the Tremadoc slates) would thus he Upper instead of Middle 
Cambrian, the original Upper Cambrian being henceforth 
Cambro-Silurian ; it being understood that, wherever the dividing 
line might he drawn, all the groups above it should he called 
Cambro-Silurian, and all those below 1t Cambrian. This com- 
promise was rejected by Murchison, who in the map accompany- 
ing the first edition of his ‘‘ Siluria,”’ in 1854, exteuded the 
Lower Sdurian colour so as to include all but the lowest division 
of the Cambrian, viz., the Bangor group. When, ho+ever, the 
relations of Upper Cambrian and Silurian were made xnown by 
the discoveries of Sedgwick and the Government survey ors, this 
compromise was seen to be uncalled for, and was withdrawn in 
1854 by Sedgwick, who re-claimed the name of Upper Cambrian 
for his Bala group. 

In June 1843, Sedgwick propo-ed that the whole of the fos- 
siliferons rocks below the horizon of the Wenleck shonld be 
designated Trotozoic, and on Nov. 29, 1843, presented to the 
Geological Society an elaborate paper on the Older Palzeoz. ic 
{Protozoic) Rocks of North Wales, with a coloured geological 
map. This paper, which embodied the re-ults of the researches 
of Sedgwick and Salter, was not, however, published at length, 
but an abstract of it was prepared by Mr. Warburten, then pre- 
sident of the society, with a reduced copy of the map (Proc. 
Geol. Soc. iv. 212 and 251-268; also Geol. Jour. i. 5-22) In 
this map of Sedgwick’s three divisions were es‘ablished, viz , the 
hypozoic crystalline schists of Caervarvonshire, the Pratozoic, 
and the Silurian. On the legend of the reduced map, as pub- 
lished by the Geological Society, thr se lat er names were a tered 
so as to read “ Lower Silurian (Protozoic})” and ‘* Upper Silu- 
tian.” These changes, in conformiy with the nomenclature of 
Murchison, were, it is unnecessary to say, made without the 
knowledge of Sedgwick, who did not inspect the reduced and 
altered map until it was appealed to as an evidence that he had 
ahandoned his former ground, and had recognised the eqnivalency 
of the whole of his Cambrian with the Lower Silurian of Mur- 
chison. The reader will sympathise with the indignation with 
which Sedgwick declares that his map was “ most unwarrantabiy 
tampered with,” and will, moreover, learn with surprise that an 
inspection of the proof sheets of Warburton’s abstract of Sedg- 
wick’s paper was refused him, notwiths'anding his repeated 
sclicitatu.ns. The story of all this, and finally of the refusal to 
print in the pages of the Geological Fournal the reclamations of 
the venerable and aggrieved author, make altogether a painful 
chapter, which will be found in the /%:los. Aagasine for 1854 
(IV. viii. pp. 301-317, 359-370, and 483-506), and more fully in 
the ‘Synopsis of British Palzeozoic Kocks,” which forms the 
introduction to McCoy’s ‘‘ British Palzeozoic Fos-ils.” 

In connection with this history it may be mentioned that in 
March 1845 Sedgwick presented to the Geological Saciety a 
paper on the Comparative Classification of the Fossiliferous 
Rocks of North Wales and those of Cumberland, Westmoreland, 
and Lancashire, which appears also in abstract in the same 
volume of the Geological Fournal that contains the abstract of the 
essay and the map just referred to (i. 442). That this abstract 
also is made by another than the anthor is evident from such an 
expression as ‘‘the author’s opinion seems to be grounded on 
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the following facts,” &c. (p. 448), and from tbe manner in which 
the terms Lower and Upper Silurian are applied to certain 
fussiliferous rocks in Cumberland. Yet the words of this ab- 
stract are quoted with emphasis in ‘‘ Siluria” (1st ed, 147), as 
i® they were Sedgwick’s own language, recognising Murchison’s 
Silurian nomenclature. 


V].—ASidtle and Lower Cambrian 


Tavestiyations in continental I’urope were, meanwhile, prepar- 
ing the way for a new chapter in the history of the lower palzo- 
zoic rocks, A series of sedimentary beds in Sweden and Norway 
had long been known to abound ia singular petrifications, some 
of which had been examined hy Linnzeus, who gave to them the 
name of /u/omolithi, They were also studied and described by 
Wahlenberg and by Brongniart, the latter of whom, from two 
varieties of the “xtomolithus paraaoxus, Linn, established in 
122 two genera, Paradoxides and dguostus. In 1826 appeared 
a memoir by Dalman on the Palade, or so-called Trilobites ; 
which was followed, in 1828, by his classic work on the same 
subject (‘* Ueber die Palzeaden oder so-genannten Trilubiten,” 4to, 
with six plates, Leipsic). In these works were described and 
figured, among many others, two genera—O/enus, which included 
Paradoxides Brongn. and Battus, including Aguostus of the 
same author. Meanwhile, Hisinger was carefully studying the 
strata in which these Trilobites were found in Gothland, and in 
the same year (1825) published in his <fzéeckningar, or Notes 
on the Physical and Geognostical Structure of Norway and 
Sweden, a coloured geological map and section of these rocks as 
they occur in the connty of Skaraborg, where three small cir- 
cumscribed areas of nearly horizontal fossiliferous strata are 
shown to rest upon a floor of old crystalline rocks, in some parts 
granitic and in other gneissic in character. The section and 
map, as given by Hi-inger, show the succession in the principal 
are. to be as follows, in ascending order : (1) granite or gneiss, 
(2) sandstone, (3) alum-slates, (5) orthoceratite-limestones, (4) clay, 
slates. By a curious oversight the colours on the legend are 
wrongly arranged and wrongly numbered, as above ; for in the 
map and section it is made clear that the succession is that just 
given, and that the clay-slates (4) instead of being below, are 
above the orthoceratite-limestones (5). 

In 1837 Tlisinger published his great work on the organic 
remams «f Saeden, entitled Le‘hea Suecica (4to, with forty-two 
pla es). In thi. he gives a tabular view, in descending order, of 
the rock-formations. and of the various genera and species de- 
scrib-d. The rocks of the areas just no’iced appear in his fourth 
or lowest division, under the head of furmationes Transitions, 
and are divided as folluws :— 

a. Strata calcarea recentiora Gottlandi., 
4, Strata schisti argillacei. 

¢. Strata schisti alummiaris. 

@, Stara calearea anviquiora. 

e, Strata $1x1 arenacel. 

The succession thus given was however erroneons, and pro- 
banly, like the mistake m the legend of the same author’s map 
just mentioned, the result of inadvertence, the true position of 
the alum-slates (¢) being betwecn the older limestone (7) and 
the basal sandstone (¢). This is shown both by Hisinger’s map 
ot 1$28, and by the testimony of subsequent observers. In 
Murchr-on’s work on the Geolegy of Russt: in Europe, published 
in 1845. there is given (p. 15 ef seg.) an account ot his visit to 
thisregion in company with Prof. Loven, of Christiania ; which, 
with figures of the sections, is reproduced in the different 
editio sof ** Siluria.” The hill of Kinnekulle, on Lake Wener, is 
ove of the three areas of transition rovks delineated on the mad 
of Hisinger above reterred to, Resting upon a flat region of 
nearly vertical gneissic strata, we have according to Murchison, 
(t) a fucoidal sandstone, (2) alum-slates, (3) red orthoceratire 
limestone, (4) black graptolitic slates, the whole series being 
little over 1,000 ft. in thickness, and capped by erupted gre-n- 
stone. Above these higher slates there are found in some parts 
of Gothland, other limes’ones with orthocerati.es, trilobves. and 
corals, the newer limestone strata (7) of Ilisinger; the whole 
overlain by thin sandstone beds. These higher limestones and 
sandstones contain the fauna of the Weulock and Iudlow of 
England ; while the lower limestones and graptolitic slates afford 
Calymene Blumenbachit, Orthis calligramma, and many other 
species common tothe Bala group ot North Wales. The alum- 
slates helow these however contained, according to Flisinger, 
none of the species then known in Bri ish rocks, but in their 
stead five species of Olenus and two of Baétes (4gnostus), 
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In 1854 Angelin published his Pukcontolologica Scandinavica, 
part 1, Crustacea formationis transitionis (4to, forty-one plates), 
in which he divided the series of tran,ition rocks above described 
by Hisinger into eight parts designated by Roman numerals, 
counting from the base, Of these I. was named Aegio Pucotdarum, 
no organic remains other than fucoids being known therein; while 
the remaining seven were named from their characteristic genera 
of trilobites, which were as follows, in ascending order; certain 
letters being also used to designate the parts :—IT. (A) Olenns: 
Ill. (B) Conocoryphe ; IV. (BC) Ceratopyge ; V. (C) Asaphus ; 
VI. (D) Trinucleus; VI. (DE) Harpes; VIITL (E) Cryptony- 
mus. In the Aeeto Olenorum {1T.) was found also the allied genus 
Paradoxides. NWVith regard to the characteristic genus of Regio 
IIL., the name of Conoceryphe was proposed for it by Corda in 
1847, as synonymous with Zenker’s name of Corocephalus (Cono- 
cephatites), already appropriated to a genus of insec‘s. 

Meanwhile the similar crustaceans which abound in the tran- 
sition rocks of Bohemia had been studied and described by 
[fawle, Corda, and Beyrich, when Barrande began his admirable 
investigations of this ancient fauna and of its stratigraphical re- 
lations. Ife soon found that beneath the horizon characterised 
by fossils of the Bala group (Llandeilo and Caradoc) there ex- 
isted in Bohemia a series of strata distinguished by a remarkable 
fauna, entirely distinct from anything known in Great Tiritain, 
but closely allied to that of the alum-slates of Scandinavia, cor- 
responding to Regiones If. and 11. of Angelin. To this he 
gave the name of the first or primordial fauna, and to the rocks 
yielding it that of the Primordial Zone. Resting upon the old 
gneisses of Bohemia appears a series of crystalline schists desig- 
nated by Barrande as #/age 41, overlain hy a series of sandstones 
and conglomerates, Ztage B, wpon which repose the fossiliferons 
argillites of the Primordial Zone or Etage C. The rocks of the 
Etages A and B were by Barrande regarded as azoic, but in 
1861, Fritsch of Prague, after a careful search, discovered in 
certain thin-bedded sandstones of B the traces of filled-up ver- 
tical double tubes ; which, according to Salter (Mem. Geol. Sur. 
iii, 243), are probably the marks of annelides, and are identical 
with those found in the rocks of the Bangor or Longmynd group 
in Great Britain ; which will be shown to belong to the Primordial 
Zone. It is, therefore, probable that the Etage B, which appar- 
ently corresponds to the Regio Fucoidarum or basal sandstone 
of Scandinavia, should itsclf be included in the Primordial Zone. 
It may here be noticed that it is in the crystalline schists of A 
that Giimbel has found Fesedn davaricum. To the Etage C in 
Bohemia, Barrande assigns a thickness of about 1,200 feet, and 
to this his first fauna is confined, while in the succeeding divisions 
he distinguished a second and a third. The second fauna, which 
characterises Etage D, corresponds to that of the Bala group ; 
while the third fauna, belonging to the Etages E, F, (, and IT, 
is that of the May ITul, Wenlock, and I.udlow formations of 
Great Britain. 

This classification of the ancient Bohemian faunas was first set 
forth by LBarrande in 1846, in his .Vot‘ce L’rélimineire, i which 
he declared that the first fauna was below the base of the Llan- 
deilo of Murchison, unknown in Great Britain, and, moreover, 
“new and independent in relation to the two Silurian faunas 
(his second and third) already established in Ingland.” This 
opinion he reiterated in 1859. These three divisions form in 
Vohemia an apparently continuous series, and beng connected 
with each other by some common species, Barrande was led to 
look wpon the whole as forming a single stratigraphical system ; 
and finally to assert that these three independent faunas “ form 
by their union an indivi-ible triad which is the Silurian system.” 
(Bul. Suc. Geol. de Fr. TY. xvi. 529-545.) Already, in 1852, in 
his magnificent work on the Silurian System of Bohemia, Bar- 
rande had given to the strata characterised by his first fauna 
the name of Primordial Silurian. It is difficult to assign any 
jnst reason for thus annexing to the Silurian —already augmented 
by the whole Upper Cambrian or Bala group of Sedgwick, 
(Llandeilo and Caradoc)—a great ser‘es of fossiliferous rocks 
lying below the base of the Llandeilo, and unsnspected by the 
author of the Silurian system ; who persistently claimed the Llan- 
deilo beds, with their characteristic secund fauna, as marking the 
dawn of organic life. 

Up to this time the primordial paleozoic fanna of Bohemia and 
of Scandinavia was, as we have said, unknown in Great Dritain. 
The few organic remains mentioned by Sedgwick in 1535 as 
occurring in the region occupied by his Lower and Middle Cam- 
brian, on Snowdon, were found to belong to Bala beds, which 
there rest upon the older rocks ; nor was it until 1845 that Mr. 
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Davis found in the Middle Cambrian remains of Zinzguda. In 
1846, Sedgwick, in company with Mr. Davis, re-examined these 
rocks, and in December of the same year described the Lingnla 
beds as overlaid by the Tremadoc slates and occupying a well- 
defined horizon in Caernarvon and Merionethshire, beneath the 
great mass of the Upper Cambrian rocks, (Geol. Jour. ii. 75, 
ii. 139.) Sedgwick, at the same time, noticed about this 
horizon certain Graptolites and an dsaphus, which were supposed 
to belong to the Tremadoc slates, but have since been declared 
by Salter to pertain to the Arenig or Lower Llandeilo beds, the 
base of the Upper, Cambrian, (Mem. Geol. Sur, iii. 257, 
and Decade II.) 

This discovery of the Lingula flags, as they were then named, 
and the fixing by Sedgwick of their geological horizon, was at 
once followed by a careful examination of them by the Govern- 
ment surveyors ; and in 1847, Selwyn detected in the Lingnla 
flags, near Dolgelly, in Merionethshire, the remains of two 
crustacean forms, the one a phyllopod, which has received the 
name of L/ymenccaris vermicauda Salter, and the other a trilo- 
bite, which was described by Salter in 1849 as Ol-wus micrurus. 
(Geol. Survey, Decade II.) A species of Puradoxides, apparently 
identical with P. Forchammeri of Sweden, was also about this 
time recognise1 among specimens supposel to he from the same 
horizon. [t has since been described as P. //icksi7, and found 
to belong to the basal beds of the Lingula flags—the Menevian 
group. 

Upon the flanks of the Malvern Hills there are found resting 
upon the ancient crystalline rocks of the region, and overlain 
by the Pentamerus beds of the May Hill sandstone (originally 
called Caradoc by Murchison) a series of fossiliferous beds. 
These consist in their lowest part of about 600 feet of greenish 
sandstone, which have since yielded an Odo/e/a and Serpulites, and 
are overlain by 5co feet of black schists. In these, in 1842, 
Prof. John Phillips found the remains of trilobites, which he sub- 
sequently described, in 1848, as three species of O/cwus (Mem. 
Geol. Survey ii, part 1, 55). These black shales, which had 
not at that time furnished any organic remains, were by Murchi- 
son in his “ Silurian System” (p. 416) in 1839 compared to the 
supposed passage beds in Caermarthenshire between the Llan- 
deilo and the Cambrian (Bala) rocks ; which, as we have scen, 
were newer and not older strata than the Llandeilo flags. From 
their lithological characters, and their relations to the Pentamerus 
beds, these lower fossiliferous strata of Malvern were subsequently 
referred by the Government geologists to the horizon of the 
Caradoc proper or Bala group ; nor was it until 1851 that their 
true geological age and significance were made known. In that 
year, Larrande, fresh from the stndy of the older rocks of the 
Continent, came to England for the purpose of comparing the 
British fossils with those of the Primordial Zone which he had 
established in Bohemia and Scandinavia, and which he at once 
recognised in the Lingula flags of Sedgwick and in the black 
schists at Malvern ; both of which were characterised by the pre- 
sence of the genus Olevits, and were referred tothe horizou o. his 
Etage C, ‘This important conclusion was announced by Salter 
to tne Buitish Association at Belfast in 1852 (Rep. Brit. Assoc. 
abstracts, p. 56, and Bull. Soc. Geol. de Fr. IT. xvi. 537). 
Since that time the progress of investigation in the Middle and 
Lower Cambrian rocks of Wales has shown a fauna the 
importance and richness of which has increased from year 
to vear, 

The palxontological studies of Salter, while they confirmed the 
primordial character of the whole of the great mass of strata 
which make up the Middle Cambrian or Festiniog group of 
Sedgwick (consisting of the Lingula flags and the ‘Tremadoc 
slates), led him to propose several sub-divisions, Thus he dis- 
tinguishe on palwontological grounds between the upper and 
lower Tremadoc slates, and for like reasons divided the Lingula 
flags into a lower and an upper portion, For the discussion of 
these distinctions the reader 1s referred to the memoirs of the 
Geol, Survey (iii, 240-257). Sudsequent researches led to the 
division of the original Lingula flags into three parts, an upper 
and a mldd’e, to which the names of Dolgelly and Maentwrog 
were given by Mr. Belt, and a third consisting of the basal beds, 
which were separated in 1865 by Salter and Hicks, with the 
designation of Menevian, derived from the ancient Roman name 
of St. David’s in Pembrokeshire. It was here that in 1862 
Salter found Seradoxides with Aguostus and Linenta in fine 
black shales at the base of the Lingula flags, resting conformably on 
the green and purple grits of the Lower Cambrian or Harlech 
teds. The locality was afterwards carefully studied by Tlicks, 
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and it was soon made apparent that the genus Panedorxides, both 
here and in North Wales, was confined to a horizon below the 
great miss of the Lingula flags, which, on the contrary, are 
characterised hy numerous species of O/enws. These lower or 
Menevian beds are hence regarded by Salter as equivalent to 
the lowest portion of the Etage C of Barrande. 

Beneath these Menevian beds there lies, in apparent conformity, 
the great Lower Cambrian series, frequently called the bottom 
or basement rocks by the Government surveyors ; representel1 
in North Wales by the larlech grits, and in South Wales, near 
St. David's, by a similar series of green and purple sandstones, 
considered by Murchison and by others as the equivalent of the 
Ilarlech rocks. They were still supposed to be unfossiliferous 
until, in June 1867, Salter and Hicks announced the discovery in 
the red beds of this lower series, at St. David's, of a Linyiulella, 
very like Z. ferruginca of the Menevian (Geol. Jour. xxiii. 3393 
Siluria, 4th ed. 550). This led to a further examination of these 
Lower Cambrian beds, which has resulted in the discovery in them 
of a fauna distinctly primordial in type, and linked by the 
presence of several identical fossils to the Menevian; but in 
many respects distinct, and marking a lower fossiliferous horizoa 
than anything known in Bohemia or in Scandinavia. 

The first annouacement of thes? important results was made 
to the British Association at Norwich in 1868. Further details 
were, however, laid before the Geological Society in May 1871 
by Messrs. Harkness and Hicks, whose paper on the Ancient 
Rocks of St. David’s Promontory appears in the’ Geological 
Journal for November 1871 (xxviii. 384). The Cambrian 
sediments here rest upon an older series of crystalline stratified 
rocks, described by the geological surveyors as syenite and 
greenstone, and having a north-west strike. Lying unconform- 
ably upon these, and with a north-east strike, we have the follow- 
ing series, in ascending order :—1, quartzose conglomerate, 6o0ft. ; 
2, greenish flaggy sandstone, 46oft. ; 3, red flags or slaty beds, 
goft., containing Zinoulella ferruginea, besides a larger species, 
Discina, and Leperditia cambrensis; 4, purple and greenish 
sandstones, 1,000ft.; 5, yellowish gray sandstones, flags and 
shales, 150ft., with Pletonta, Conocoryphe, Microdiscus, Agnostus, 
Thica, and Protospongzia; 6, gray, purple and red flaggy sand- 
stones, with most of the above genera, 1,500ft. ; 7, gray flagey 
beds, 150!t., with Paratoxides; 8, true Menevian beds, richly 
fossiliferous, 5ooft. The latter are the probable equivalent of 
the base of Barrande’s Etage C, and at St. David’s are con- 
formably overlain by the Lingula flags, beneath which we have, 
including the Menevian, a conformable series of 3,370ft. of un- 
crystalline sediments, fossiliferous nearly to the base, and holding 
a well-marked fauna distinct from anything hitherto known in 
Great Britain or elsewhere. 

The Menevian beds are connected with the underlying strata 
by the presence of Lingullla ferrayinea, Discina pileolus, and 
Obolella sagrttatus, which extend through the whole series ; and 
also by the genus Paradoxifes, four species of which occur in 
the lower strata, from which the genus O/exzs, which characterises 
the Lingula flags, seems to be absent. ‘Toa large tuberculated 
trilobite of a new genus found in these lowest rocks the name of 
Phitonia Sedgcwickit has beengiven. Hicks has proposed to uni‘e 
the Menevian with the Harlech beds, and to make the summit 
of the former the dividing line between the Lower and Middle 
Cambrian, a suggestion which has been adopted by Lyell. 
(Proc. Brit. Assoc, for 1868, p. 68, and Lyell, Student’s Mannal 
of Geology, 466— 469.) 

Both Vhillips and Lyell give the name of Upper Cambrian 
to the Lingula flags and the Tremadoc slates, which together 
constitute the Middle Cambrian of Sedgwick, and concede the 
title of Lower Silurian to the Bala group or Upper Cambrian of 
Sedgwick. The same view is adopted by Linnarsson in Sweden, 
who places the line between Cambrian and Silurian at the base 
of the Llandeilo or the second fauna, It was by following these 
authorities that I, inadvertently, in my address to the American 
Association for the Advancement of Science in August 1871, 
gave this horizon as the original division between Cambrian and 
Silurian. The reader of the first part of this paper will see with 
how much justice Sedgwick claims for the Cambrian the whole 
of the fossiliferons rocks of Wales beneath the base of the May 
Hill sandstone, including both the first and the second fauna, [ 
cannot but agree with the late Heary Darwin Rogers, who, in 
1856, reserved the designation of “the true European Silurian” 
for the rocks aévve this horizon. (Keith Johnston’s Physical 
Atlas, 2nd ed.) 

T, STERRY IlUNT 
(Zo be continued) 
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SHOWING THAT THE TRANSLATION OF A VIBRATING Bopy 
CAUSES IT TO GIVE A WAVE-LENGTH DIFFERING FROM 
THAL PRODUCED BY THE SAME VIBRATING BoDY WHEN 
STATIONARY 


The Apparatus 


OUR tuning-forks moanted on resonant cases and giving the 
note UT*, = 256 complete vibrations per second, were o- 
tained. I will designate them as Nos. 1, 2, 3, and 4. 

Nos. 1 and 2 were brought into perfect unison by a process to 
be described. 

No. 1 was placed befor2 a lintern, ani just touching one of 
its prongs was a small ball (5 or 6™™ diam ) of go01 cork, sus- 
peuded by asilk fibre. The imazes of the fork and of the cork 
ball were projected on a screen, 

No. 3 had one prong weighted with wax, so that it gave two 
beats a second with No. 1 or 2. 

No. 4 had the ends of its prongs filed off, until it also gave 
two beats per second with 1 or 2; thus No. 4 gave two vibra- 
tions a second more than No. 1, while fork No. 3 gave two 
vibrations a second less than No, 1. 


The Experiments 


In the experiments one to sevea inclusive, fork No. 1 remains 
before the lantern, with the suspended cork ball just touching 
one of its prongs. 

Exp. 1, Fork No. 2, screwed on its case, was held in th: 
hand, at a distance of 30 to 60 ft. from No. 1, and sounded ; the 
ball was projected from the prong of fork 1, which vibrated ia 
unison with 2. 

Exp, 2. I stationed myself 30 ft. distant from fork No. 1, and 
fork No. 2 was screwed off its case and vibrated in one hand, 
while the case was held in the other. I now walked rapidly 
toward fork 1, and after I was in regular motion I placed the 
fork on its case, and just before I ceased walking I took it off ; 
although, when I did so, I was only about a foot from fork 1, 
yet the cork ball remained at rest against its prong. 

Exp. 3. Again I walked toward 1, as in Exp, 2, but I did not 
remove the fork from its case after it was placed onit. The 
ball remained at rest until the moment I suddenly stopped 
walking ; at that instant the ball flew from the fork, while an 
assistant, whose ear was close to the case of fork 1, while his 
eye was directed to thescreen, found that at the instant I stopped 
walking, the fork 1 sounded, while the ball jumped from its 
prong. 

Exps. 4 and 5. These experiments were exactly like Exps. 
2 and 3, except that I walked away from fork 1 instead of 
approaching it. The results were the same as in Exps, 2 
and 3. 

Exp, 6, Fork No, 3, giving 254 vibrations per second, was 
sounded as in Exp. 1. It had no effect in moving the ball. I 
now screwed the fork off its case, and, standing about 3oft. 
from fork 1, with my arm I swung the case toward fork 1, and 
while it was approaching it I placed fork No. 3 on the case ; 
the proper velocity (from eight to nine feet per second) having 
been obtained, the ball was suddenly projected from fork 1. 
On greatly increasing or decreasing the above velocity of the 
moving case, the vibrations of fork 3 produced no effect on 
fork 1. 

Exp. 7. Fork No. 4, which gives two vibrations per second 
more than No, I, was substituted in Exp, 6, but was placed on 
its swinging case when this was receding from fork 1. The 
effect of this motion and of varying velocities was the same as 
in Exp. 6, 

Exp. 8. I placed fork 3 before the lantern, and swung fork 
ioe in Exp. 7. The effects were the same as described in 

xp. 7. 

Exp. 9. I now placed fork 4 before the lantern, and moved 
ae i. in Exp. 6. The effect on the ball was the same as ia 
Exp. 6. 

By these simple experiments I have shown the change of 
wave-length produced by the translation of the vibrating body, 
and have given an experimental proof of the important theorem 
which Doppler established in 1841, By analogy they clearly 
unfold that exquisite modern method of determining the motions 


“ By Alfred M. Mayer, Ph.D., Professor of Physics in the Stevens In- 
stitute of Technology, Hoboken, New Jersey (reprinted from the American 
Fournad of Science and Arts, vol. iii.,April, 1872). 
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of a heavenly body by variations in the refrangibility of the 
rays which it emits—molions often impossible even to detect 
by any other means. I therefore deem it proper that I should 
proceed to state the delicate conditions on which depend the 
perfection of experiments which so satisfactorily elucidate the 
nature of those grand and refined problems offered to spectral 
observation. 

It is, first of all, essential that forks 1 and 2 shonld really be 
in unison. Two forks, sounded together, may give no percep- 
tible beats, for they may constrain each other into a common 
forced oscillation, and thus both will give the same number of 
vibrations, yet may be removed from equality when separately 
vibrated. The process I have adopted is as follows: Three 
forks are taken which are suppased to give the same number of 
vibrations in a given time. They are supported on india-rubber 
tubing, and are thus insulated One of the forks is now loaded 
so that it gives two or three beats ina second, with one of the 
other two tliat ave to be brought into exact unison. The interval 
of time occupied by twenty or thirty of these beats is accurately 
determined by means of a chronograph (one of Casella’s regis- 
tering stop-watches does very well). The interval occupied by 
the same number of beats given with the second fork is now 
ascertained, and if it differs from that given by the first, the 
quicker vibrating fork is made to grve the same number of bea!s 
as the slower by loading it with wax. When the forks have 
thus been carefully adjusted, I have had no difficulty in pro- 
jecting the ball, in Exp. 1, at a distance of sixty feet, and I 
believe that it could have been accomplished at a distance of 
too feet. The ball of cork should be s//evical, so that it will 
always just touch the fork, no matter how much it may rotate 
around its suspending thread, which latter should consist of only 
one or two fibres of unspun silk. The cork is rendered as 
smooth as possible and is then varsished ; this is important, for 
the varnish gives a firm coating to the bill, without sensibly in- 
creasing its weight, and is especially useful in covering the minute 
asperities or elastic projections on its surface, which otherwise 
would act as ‘‘ buffers” to the impacts of the fork and deaden 
its projectile effects. 

The ahove-stated conditions having been obtained, no phy- 
sicist will have any difficulty in repeating these experiments. 

A machine has been devised by which a uniform motion of 
trenslation can be given to the forks, and with this I propose 
making a quantitative investigation of the phenomena, using an 
apparatus essentially the same in its action as the one here 
described. 

We may substitute for the suspended cork-ball a light plane 
mirror, held between two stretched vertical fibres, while one of 
its edges touches the fork. The motions of a beam of light 
reflected from the mirror to a screen, indicate most beautifully 
the vibrations of the fork. This ingenious and most delicate 
device for detecting vibrations is due to Prof. O. N. Rood, of 
Columbia College, N.Y., who first used it in a public lecture, 
delivered in New York on the 28th of last December. We have, 
ho-yever, in our special work, found the image of the projected 
ball more convenient, and sufficiently delicate, for our experi- 
ments, 


Quantitative relations in the experiments and analogical facts in 
the phenomena of light. 


The UT,, No. 1 fork, makes 256 complete vibrations in one 
second, while fork No. 3 makes 254, giving for the respective 
wave-lengths of these vibrations 4°367 and 4-401 feet, which we 
will designate in order as A and a’. We will take 1,118 fect per 
second as the velocity of sound at 60° F. 


Now 256 vibrations in 1,115 ft. make A~ 4°367 ft. 
aid, RL ay 1,115 — 2A (=1,109°266) giveA =4, 367 ft. 


As the velocity of propagation of the vibrations and A are the 
, Vv : 
same in both cases, it follows that ( = Fe y the number of vibra- 


tions in a second, reaching a distant point, is the same, and, 
therefore, 256 vibrations from a body at rest will produce the 
same effect on a distant surface, as 254 vibrations emanating 
from a body which moves toward that surface, with a velocity of 
2A, or of $'734 feet per second ; and this is the velocity we gave 
the fork in Exps. 6 to 9. 

We will now examine the analogical phenomena in the case of 
light. Let fork No. 1, giving 256 vibrations a second, stand for 
§95 millions of millions vibrations a second, which we will take 


i 


as the number of vibrations made hy the ray D, of the spectrum, 
Then fork No. 3 will represent 590 millions of millions vibra- 
tions per second, which gave a wave-length ‘0000042 millimetre 
longer than that of D,, and nearly corresponds with an iron line 
situate *42 div. below 1, on Angstrém’schart. We saw that fork 
No, 3, giving 254 vibrations a second, had to move toward the 
ear with a velocity of 8°73 4ft , to give the note produced by 256 
vibrations per second, emanating from a fixed point ; so a star 
sending forth the ray which vibrates 590 millions of millions times 
a second, will have to move toward the eye with a velocity of 
28,470 miles per second to give the colour produced when ray 
qT), emanates trom a stationary flame. 


SCIENTIFIC SERIALS 


Annalen der Chenie und Pharmacie, October 1871. Naumann 
has made a long series of experiments on the dissociation-tensions 
of ammonic carbonate, he finds that when it is volatilised it is 
entirely decomposed into ammonia and carbonic anhydride, and 
that for lower temperatures the dissociation-tensions of this body 
increase by increase of temperature precisely as the tensions of 
other substances. Leist has obtained three compounds of 
bismuth oxide with sulphuric acid, all of which are basic salts, 
he has not been able to form the normal salt except in combina- 
tion with potassium, Faust has made a series of experiments on 
the derivatives of phthalic acid, he has obtained nitrophthalic, 
bromophthalic, and dechlorophthalic acids. Faust and Saame 
have made a careful examination of the chloro-compounds, both 
addition and substitution of naphithaline: this work has already 
been performed many years ago by Laurent ; the authors have 
thought fit to commence a revision of the subject, but it is as yet 
far from complete. A very long paper by Schutzenberger follows 
‘fon the acetyl derivations of carbo-hydrates, mannite and its 
isomerides, and on certain vegetable products,” this contains some 
interesting though complicated results. A translation of Dr. 
Mills’ paper on the nitration of chloroform, and two other 
papers of less interest complete this number. 


Annales de Chimie ct de Physique, March 1872.--The greater 
portion of this number is eccupied by the second part of MM. 
Pierre and Puchot’s researches on some of the bodies produced 
in fermentation. They give the results of a very detailed study 
of propylic alcohol, its haloid ethers, the formiate, acetate, pro- 
pionate, butyrate, and valerate, and propylic aldehyde; butylic 
alcohol and the same series of ethers as above, and amylic alcohol 
with its butyrate and valerate. Besides these we have the de- 
tailed description of several other ethers, methyl valerate, and 
ethy! propionate and valerate, forming altogether a very com- 
plete and exhaustive monograph on these subjects. The author 
has also made some interesting observations on the ‘simul- 
taneous distillation of water with certain alcohols insoluble 
therein.” Thus a mixture of water and amylic alcohol, when 
submitted to distillation, boils at 96°, and a definite proportion 
of the two bodies is found in the distillate, at this temperature 
2 parts of water and 3 of amylic alcohol invariably condense; 
should the water be in excess the whole of the amylic alcohol 
will pass over, the thermometer remaining at 96°. Butylic alcohol 
and water distil over at 90°5° when a constant mixture of § parts 


| of alcoho! and 1 part of water condenses. —M, Bourgoin has 


electrolysed a solution of potassic phthalate, and finds that it 
splits up into water, carbonic oxide, and carbonic anhydride, an 
aqueous solution of phthalic acid does not appear to be decom- 
posed by the electric current. 


THE Scottish Naturalist for April contains a number of short 
articles on varions branches of Scottish Natural History. Among 
the more interesting may be mentioned especially a note by Dr. 
Buchanan White on the discovery in Braemar of a colony of 
Zygena exulans, a common moth in the Alpine districts of 
Southern Europe and in Scandinavia, bnt hitherto unknown in 
Britain. Dr. White considers it, ike some of the characteristic 
plants of the district, a relic of the glacial epoch which once 
overspread Scotland ; its characters are intermediate between 
the northern and southern forms.—Mr. George Sim contributes 


| an important paper, comprising a list of the stalk-eyed Crustacea 


of the north-east coast of Scotland, with descriptions of new 
genera and species, and a plate.— The instalment of the cata- 
logues of Insecta Scotica includes a continnation of the Lepidop- 
tera by Dr. Buchanan White, and the commencement of the 
Coleoptera by Dr. D, Sharp. 


May 9, 1872| 


SOGEIMES AND ACADEMIES 


LONDON 


Royal Society, May 2.—“‘On some Elementary Principles 
in Animal Mechanics.—No. V. On the most perfect form of 
a Plane Quadrilateral Muscle connecting two Bones.—No. VI. 
Theory of Skew Muscles, and investigation of the conditions 
necessary for Maximum Work.” By Rey. Prof. Haughton, F.R.5, 

“On the Rings produced by Crystals when submitted to Circu- 
larly Polarised Light.” By William Spottiswoode, Treas. R.S. 


Geological Society, April 24 — Prof. Ramsay, F.R.S. VP. 
in the chair. 4g. ‘An Extract from a Pespatch from H.M. 
Minister in Teheran.” This letter described the effects of some 
severe earthquake shocks experienced at Khabooshan in North- 
Western Khorassan. On December 23, 1871, an earthquake 
occurred which destroyed half the town of Khabooshan, and 
buriel about 2,000 of its inhabitants in the ruins. On 
January 6, 1872, another severe shock destroyed the remainder 
of the town, and killed about 4,000 people. Four forts near 
the town were so completely buried that not a trace of them can 
lie seen. It was estimated that 30,000 lives were lost in Kha- 
hooshan, Bojnoord, and the surrounding villages by the effects 
of these earthquakes. 2. “‘ Notes on the Geology of the Colony 
of Queensland,” by R. Daintree. The author stated that 
Allu yial deposits are very scanty in Queensland, except on 
the northern shores of Carpentaria and near the mouths of the 
larzer rivers. The fossil remains of extinct Mammalia (Difro- 
todoit, Macropus, Thylacoles, Notothertum, &c.) are found in old 
brecciated alluvia, representing beds of old watercourses, through 
which modern creeks have cut their channels. With these 
mammalia are found shells of existing species. Of Cainozoic 
deposits the most important is called the ‘‘ Desert Sandstone” 
by the author ; it consists of horizontal beds of coarse grit and 
c.uglomerate, nowhere exceeding 400 feet in thickness, forming 
a sandy barren soil by their disintegration. The only fossils 
found in it are rolled fragments of coniferous wood ; and its 
stratigraphical position is determined solely by its resting uncon- 
formably upon beds containing apparently Cretaceous fossils. 
The author considered that this deposit formerly covered nearly 
the whole of Australia. Beds containing Mesozoic forms of 
fussi:s, and referred by the author to the Cretaceous series, occur 
upon the Upper Flinders. At Marathon these deposits consist 
of a fime-grained yellow sandstone, and below this a series of 
sanIstones and argillaceous limestones, containing four species 
of Juoccramus, with a species of Jchthyosaurus aud two of 
Livsivsaurus. At Hughenden station, near Mount Walker, there 
is a series of calcareo-argillaceous beds, probably inferior to 
those of Marathon, and containing two species of Ammonites, 
with dcveula gryphavides, a Pecien, &. At Hughenden Cattle 
Station, twenty miles farther up the river, numerous Belemnites 
are found loose upon the surface. The Mesozoic rocks also 
extend down the Thompson River and its tributaries. The 
author referred to the fossils described by Mr. Charles Moore as 
probably Oolitic, and stated that it is more than probable that 
Uolitic and Cretaceous rocks extend throughout the whole of 
Central Queensland, and thence to Western Australia. On the 
eastern side of the dividing range a small patch of ferruginous 
grit containing Panopea plicata occurs near Pelican Creek ; and 
from Gordon Downs species of Panopaa, Pholadomya, and 
Cucullca have been obtained. These beds probably represent a 
lower horizon than those on the Flinders River; and a large 
portion of the colony east of the dividing range is covered by 
freshwater deposits, containing plant-remains (including 7icv/e/- 
iris), and in their upper part a fauna apparently intermediate 
between the Gordon Downs and Flinders River series. In these 
deposits, on the Cnodamine, Brisbane, and Mary rivers, numerous 
Coal-seams exist. The author supposes that, contemporaneously 
with the deposition of a series of niarine beds to the west of the 
dividing range, during the Oolitic and part of the Cretaceous 
period, a vast lacustrine deposit was accumulated over a large 
area to the eastward of the range, to which the sea subsequently 
obtained access, Among the Palzozoic deposits, the author 
distingnished Carboniferous and Devonian rocks. ‘The Castox- 
iferous series was said to be represented in Northern (ucensland 
by an extensive Cval-field. ‘The upper portion of the series 
(giits, sandstones, and shales) contains chiefly fossil plants, the 
most abundant being a Glossofteris, The lower strata (generally 
argillaccous \mestone) contain Producti, Spirifera, &c. of true 
Carboniferous type, intermixed with scanty and imperfect remains 
of the above-mentioned plants. A set of fossils from the head 
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of the Don Kiver were said to agree with those found in the 
IIunter River series of New South Wales. Devonian rocks 
extend from 18° S, lat. to the southern boundary of Queensland 
and for 200 miles inland. They consist of slates, sandstones, 
and Coral-limestones, ‘The upper portion of this series contains 
an abundance of fossil plants, the deposits containing which, at 
Mount Wyatt, are interstratified with beds containing S/rifere, 
and other fossils of Devonian type occur in beds reached by 
shafts sunk through these strata. In the limestone of the lower 
portion of the series corals are very numerous. On the Broken 
River this formation may be hest studied. Gold is found in 
many parts of the Devonian district, and the author entered in 
considerable detail into its mode of occurrence there, Meta- 
morphic rocks were described by the author as occurring in 
various localities. At the Cloncurry, Cape River, Gilbert, Peak 
Downs, Black Snake, Kilkwan, and Goaroomjain Diggings there 
are mica- and hornblende-schists, whilst at the Ravenswood 
Diggings the rock is a granite with triclinic felspar. The latter, 
which contains more or less hornblende, the author regarded as 
of metamorphic origin. The author noticed the connection 
between the presence of certain trappean rocks in these meta- 
morphic areas and in the Devonian area, and the production ol 
auriferous and cupriferous lodes. True Gravites crop out along 
the eastern coast of Queensland, and these vary much, passing 
into porphyry and quartz-porphyry, but monoclinic felspar 
always predominates inthem. The intrusive Trappean rocks, 
which are regarded as influencing the production of auriferous 
yein-stones in the Devonian and Metamorphic rocks, are noticed 
at considerable length by the author, and consist of pyritous 
porphyrites and porphyries, pyritous diorites and duiabases, 
chrome-iron serpentines and pyritous felsites; the author con- 
siders that this order probably indicates the succession of these 
rocks in time. The veinstones he thinks were probably deposits 
of mineral matter from the hydrothermal action which preceded, 
accompanied, and continued long after the cooling of the traps 
themselves. The volcanic rocks, in the author’s opinion, 
have played a most important part in determining the elevation 
and present physical outline of North-eastern Queensland ; they 
follow the line of greatest elevation on the main watershed at 
altitudes of from 1,500 to 2,000 feet above the sea-level. The 
general arrangement of the other rocks referred to is epitomised 
by the author as follows :—“ With the exception of the McKinlay 
ranges, a line drawn parallel with the eastern coast at a distance 
of 250 miles would include all the Palzozoic, Metamorphic, 
Granitic, Trappean, and Volcanic rocks represented in the colony, 
both coal-groups lying witbin the same area. The Mesozoic and 
Cainozoic systems occupy the surface area to the westward. The 
descent going eastward is first locally a thin capping of ‘ Desert 
Sandstone,’ next Carboniferous, then Devonian, and possibly 
Silurian, with patches of metamorphic and granitic rocks inter- 
spersed. The chief granitic mass extends from Broad Sound to 
Cape York, with an occasional capping of ‘ Desert Sandstone.’ ” 
The paper contained numerous analyses of the various rocks, 
and tbe fossils bave been worked out by Messrs. Etheridge and 
Carruthers, whose lists and descriptions of them are appended 
to the paper. 

Linnean Society, May 2.—Mr. G. Bentham, president, in 
the chair.— Dr. Joseph Leidy, of Philadelphia, and Prof. Notaris, 
of Genoa, were elected to the two vacant places in the list of 
foreign members. —On Alibertia edulis, by Senor Correa de Mello. 
—Mr. Miers exhibited a substance which he had received from 
the Brazilian Government, which it was thought might, to a cer- 
tain extent, become a substitute for cotton, It is a product of 
the liber of a climbing plant of unknown relationship, and can 
be procured in any quantity, furnishing a fibre of very strong 
and silky texture. 

Anthropological Institute, May 6.—Sir John Lubbock, 
Bart., president, in the chair. The following papers were read : 
—‘*Note on the Peculiarities of the Australian Cranium,” by 
Mr. S. M. Bradley, F.R.C.S. ; ‘* Notes on a Scaphoid Skull,” 
by Dr. Bamard Davis, F.R.S. ; ‘‘On Certain Points concerning 
the Origin and Relations of the Basque Race,” by Rev. W. 
Webster and Mr. Stuart Menteath ; ‘‘ Mann: its names and 
their origins,” by Mr. J. M. Jeffcott ; “ Vocabulary of Original 
Dialects of Queensland,” by Mrs. Barlow ; ‘‘ On the Mode of 
Preparing tbe Dead among the Natives of the Upper Mary 
River, Queensland,” by Mr. A, McDonald. 


DUBLIN 


Natural History Society, February 7.—Prof. E. Perceval 
Wright, M.D., in the chair.—The following gentlemen wero 
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elected as officers and council of the society for the present 
session :—President—Prof. . Perceval Wright, M.D. ; Vice- 
Presidents--Mr, William Archer, Dr. Alexander Carte, Dr. 
Robert M‘Donnell, Lord Ventry; Ilonorary Treasurer—Mr. 
A. Andrews; IIonorary Secretaries--Mr. William Andrews 
and Dr, A. W. Foot; Conncil—Mr. R. Ball, Mr. 11. Barton, 
Rev. 5S. Ilaughton, M.D., M. A. Jacob, M.D., Mr. T. Kift, 
Mr. A. Macalister, M.1., Mr. 1. Moore, Mr. M. Darrington, 
Mr. Edward Crowe, Dr. Fraser, Kev. T. O’Mahony, M.A., Rev. 
Eugene ©’Meara, M.A., and Mr. George Porte. Dr. 1. P. 
Wright returned thanks to the members for the honour they 
had conferred upon him, and stated that, at the suggestion of 
the Ilon. Secretary, he would defer the introductory address to 
the next meeting of the Society. 


KALKENNY 


Royal Historical and Archzological Association of 
Ireland, April 3.—Rev. P. Moore in the ehair.—The seeretary 
exhibited an ancient ecclesiastical seal of the Primatial See of 
Armagh, and read a report on the state of the Ronnd Tower of 
Kilmacduagh, County G lway, The following papers were read : 
“On the old Church of Donaghmore, County Limerick, with a 
photograph,” by the Kev. M. Malone; “On the old Kilkenny 
Canal,” by A. Walters ; ‘On the Corrack or Ancient Wicker 
Boat covered with Skin,” by;W. F. Wakeman ; ‘Onan Aneient 
Bell fonnd near the old Chureh of Drumrath, County Tyrone, 
with a photograph, and on a Silver Ring-brooch found in the 
Cran nog of Aghalougher, County Antrim,” by J. Nolan. 


VIENNA 


Imperial Academy of Sciences, March 21. — Prof. 
Ilasiwetz presented a memoir by M. A. Exner, on the 
synthesis of hyponitric acid, N°O*%—Trof. Sness made a 
preliminary communication on the structure of the Italian 
Peninsula, in which he showed that the mountain ehain which 
forms the Calabrian peninsula is a fragment of the tectonic axis 
of the peninsula, but that the continuation of this axis lies con- 
cealed under the Tyrrhenian sea. The southern half of the 
western part of the Alps is also sunk beneath the plain of Loin- 
bardy. The Appenines form the north-eastern, and Sicily a 
fragment of the south-western, subsidiary zone of the Tyrrhenian 
mountain ehain ; and the volcanoes stand for the most part either 
in series on the margins of fracture, or in groups in the middle of 
the regions of depression. The relation of the Hungarian tra- 
chytes to the Carpathians is the same as that ofthe Italian volca- 
noes to the Appenines.—Prof. E. Weiss reported upon the 
difference of longitnde between the observatory of Vienna and 
that at the Military Academy of Wiener-Nenstadt.—Dr. H. W. 
Reichardt reported upon the Botanieal Results of the Polar Ex- 
pedition of 1871, The number of species bronght by Lieutenant 
Payer was abont thirty ; they were collected in the southern 
he i Spitzbergen and some adjacent islands, and in Hope 
sland, 


BOOKS RECEIVED 

Enctisx,—Extracts from the 13th vol of the Astronomical Observations 
nade at the Royal Observatory, Edinburgh: C, P. Smyth (Neil and Co., 
Edinburgh).—Botany for Beginners, Dr. M. YT. Masters (Bradbury and 
Evans).—Beeton's Science, Art, and Literature, a Dictionary of Universal 
Information, Vol. i. (Ward, Lock, and Tyler)—The Martyrdom of Maa: 
Winwood Reade (Tritbner and Co.).—Spiritnalism Answered by Science, 
2nd edition: E. W. Cox (Longmans). 


PAMPHLETS RECEIVED 


Encutsu.—Jonrnal of the Quekett Microscopical Club, April.— Concerning 
Sewage and its Economical Disposal: F. H. Danchell.—The Ukara Lake: 
R. F. Burton.—The Scottish Naturalist, April_—Quarterly Journal of 
Science, April—Jonurnal of the Statistical Society, March.—A Series of 
Chemical Labels for Use in Laboratories: Mottershead.— University of 
Cambridge: Report of the Museums aad Lecture Rooms Syndicate.—On 
the Curability of Cancer: Dr. G von Schmidt.—Proceedings of the Cleve- 
land Institnte of Engineers, March.—Currents and Surface Temperature of 
the North Atlantic Ocean.—Proceedings of the Bristol Naturalists’ Society, 
1871.—Aa Appeal to Reason to Reform Itself —39th Annual Report of the 
Royal Cornwall Polytechnic Society, 1871.—The Miners’ Association of 
Devon and Cornwall, Keport of Annual Meeting.—Report of the Rugby 
School Natural History Society, 1872,—Quarterly Journal of Microscopical 
Science, April.—Proccedings of the Royal Physical Society of Edinburgh, 
1870-71.—Un Teaching Geology and Betaay as part of a Liberal Education : 
J. M.Wilson.—Annnal Report of the Maidstone and Mid-Kent Natural 
History and Philosophical Society, 1871. 

AMERICAN AND CobonjaAL.—Third Annual Report of the State Board of 
Health, Massachusetts.—On two aew Ornithosanrians from Kansas: BE. D, 
Cope.—Some Phases of Modern Philosophy: E. K. Price.--The Use and 
Ongin of the Arrangements of Leaves in Plants: Dr. Chauncey Wright.—A 
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Continuation to a Catalogue of Maps of the British Possessions of India.— 
The Development of Linenlus polvphemus: A.S, Packard. —Onthe Families 
of Fishes: E. 1) Cope.—Historical Notes on_the Systems of Weather ‘T’cle- 
graphy in the United States: C. Abbé.—The Cincinnati Medical News, 
Vol.i., No. 3.—The Indiana Journal of Medicine, Vol. ii, No. 2.—Medical 
Education in America: J. H_ Bigelaw.—Preliminary Report of the United 
States Geological Survey of Montana: Prof. Hayden —Canadian Naturalist, 
Vol. vi., No. 3.—Report of the Chief Commissioner of Mines for the Proviace 
of Nova Scotia, 1871.—Acoustical Experiments: Alfred M. Mayer. 

Forsicn —Ufversigt af konig. Vetenskaps Akad. Férhandlinger.—An- 
wendung der Darwinschen Lehre anf Bienen: H. Miiller.—Mcmorte della 
Societa degli Spettroscopisti Italiani, 3 nos.—Bulletin de Ia Sociéte d’Anthro- 
pologie de Paris, July and Angnst, 1871.—Contributions to the Biology and 
History of the Development of the Ustélaginee: Dr. A Fischer von 
Waldheim.—La Belgique Horticole, March and April.—k. k Akademie der 
Wissenschaften zu Wien, No. 7, 1872.—Académie Royale de Belgiqne, 1872. 
—Berichte der k. siichsischen Gesellschaft der Wissenschaften, July, 1871.— 
Notes sur des singes fossiles trouvés en Italie: C. J. Forsyth Major. 
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THURSDAY, May 9. 


Society of ANTIQUARIES, at 8.30.—Inventories of Westminster, Waltham, 
and St. Albans: Rev. M. E. C. Walcott, F.S.A. 


Lonoon InstTiTuTION, at 7.30.—On Solution and Supersaturation: 
Tomlinson, F.R.S. 


MATHEMATICAL SoclIETY, at 8 
Royat Institution, at 3.—On Heat and Light: Prof. Tyndall, F.R.S. 
FRIDAY, May 10 
Astranomicat Society, at 8, 
QuEKETT MicroscoricAt Cus, at 8. 
Roya. InstiruTion, at 9.—On Metcoric Stones: Nevil Story-Maskelyne, 
SATURDAY, May 11. 

Roya. InstiTotTion, at 3.—The Star-Depths: R. A. Proctor. 
GovERNMENT SCHOOL OF Mines, at 8.—On Geology: Dr. Cobbold, F.R.S. 
MONDAY, May 13. 

Roya GreoGRAPHICAL Society, at 8.30. 


TUESDAY, May e4. 


Roya InstTiruTion, at 3.—On the Development of Belief and Custom 
amongst the Lower Races of Mankind: E. B. Vylor, F.R.S. 


PuoToGRaPHic Soctety, at 8. 


WEDNESDAY, May 13. 


Society oF ARTS, at 8.—On a New Mode of Utilising Sewage Precipitates : 
Major-General H. Y. D. Scott, C.B. 


PHARMACEUTICAL SOCIETY, at 11 A.M.—Anniversary Meetlng. 


THURSDAY, Mav 16. 
Roya Sactxty, at 8.30. 
Society oF ANTIQUARIES, at 8.30. 
CHEMICAL SOciETY, at 8. 
Roya INnstTITuTION, at 3.—On Heat and Light: Prof. Tyndall, F.R S. 
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ENAMINATIONS IN TECHNOLOGY 


N O subject has been more talked about of late 

years than Technical Education, No term has 
becn more vaguely or indefinitely used than this, even in 
education, that region of loose definition ; yet it cannot be 
doubted that at the present time no subject is of more 
vital importance to this country, to enable it to maintain 
its manufacturing position, than a gencral diffusion of 
sound technical knowledge—a knowledge, that is, which 
rests on a thorough apprehension of the scientific prin- 
ciples which lie at the root of the various arts and manu- 
facturing processes, 

Bacon, in the first of his “General Aphorisms for In- 
terpreting Nature and Extending the Empire of Man 
over Creation,” says :—‘ Man, who is the servant and 
interpreter of Nature, can act and understand no further 
than he has, cither in operation or in contemplation, 
observed of the method and order of Nature.” And he 
proceeds, “neither the hand without instruments, nor the 
unassisted understanding, can do much ; they both require 
helps, the understanding no less than the hand, to ht them 
for business..... The knowledge and power of manare 
coincident ; for whilst ignorant of causes he can produce 
no effects, nor is Nature to be conquered but by submission. 
And that which in speculation stands for the cause, is 
what in practice stands for the rule.” The men of science 
of our day are not open to Bacon’s rebuke to the mathe- 
matician, the physician, and the chemist of his day, that 
they were concerned in the works of Nature, but all of 
them superficially and to little purpose. Day by day sees 
themconquering Nature by submission. Are the thousands 
engaged in our manufacturing industries capable of taking 
advantage of theirconquests? How painfully true with re- 
spect to them still are his words, written some 250 years 
ago, “ The works hitherto discovered are owing rather to 
accident and trial than to the sciences.” 

Playfair remarks on this, “ One of the considerations 
which appear to have impressed Bacon’s mind most 
forcibly was the vagucness and uncertainty of all the 
physical speculations existing in his time, and the 
entire want of connection between the Sciences and the 
Arts.” The vagueness and uncertainty of physical specu- 
lation is rapidly clearing away. Is the connection be- 
tween the Sciences and the Arts as rapidly being 
cemented? We fear not. The world has become imbued 
with the truth of Bacon’s saying, that “in works men can 
do no more than put natural bodies together and take. 
them asunder; all the rest is performed by the internal 
operations of Nature.” But how little is the order of 
Nature which should regulate this putting tozether and 
taking asunder understood in our workshops ! How much 
is trusted to trial and error! How little is the store of 
knowledge accumulated by our men of science drawn 
upon! How great is the waste of our resources ! 

We therefore hail with satisfaction a scheme of techno- 
logical examinations proposed by Captain Donnelly, R.E., 
which the Society of Arts has adopted on the recommen- 
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dation of an able committee of scientific and professional 
men to whom it was referred, and which it appears, from 
a paper lately issued, the Society intends to carry out if 
the requisite support be forthcoming. 

The proposal of Captain Donnelly is briefly that 
every year the Society of Arts should arrange for the 
examination in the science and technology of certain arts 
and manufactures. A committee qualified to advise on 
the subject is to prepare a syllabus of the cxamination 
in each branch of industry. It is an instruction to them 
“that it is essential that the candidate should possess, on 
the one hand, such an elementary knowledge, at least of 
science, as will prove that he understands the scientific 
principles of which his art is an application ; and, on the 
other hand, such a knowledge of the application of those 
principles in his trade, as will show that he is practically 
conversant with the various processes and manipulations 
of the factory or workshop. The theoretical knowledge 
must not be a mere ‘cram’ of empirical dicta, nor the 
practical knowledge a mere committal to memory of de- 
scriptions of manufactures picked up from text-books.” 
This instruction shows that the technology which it is 
proposed to cultivate by means of these examinations is 
thoroughly sound, 

The requirements from a candidate fall naturally under 
three heads. We have first those branches of abstract 
science which are involved in the special industry under 
consideration ; secondly, the spccial applications of those 
abstract or general sciences to that industry ; and lastly, 
a practical knowledge of the machinery, processes, and 
manipulation. 

The examinations of the Science and Art Department, 
which are now held pretty generally in all parts of the 
kingdom, and which can be extended to any place which 
desires to avail itself of them, by the simple process of 
forming a local committee of superintendence, provide 
the ready means of testing the candidates’ knowledge of 
any branches of general science. It is only necessary 
then to determine what branches of science are the foun- 
dation of the technology of any industry, and to specify 
the examination which the candidate shall pass for each 
grade of certificate. The Society of Arts, working in con- 
cert with the Science and Art Department, proposes to 
avail itself therefore of these examinations to determine 
the candidate’s knowledge of pure science. 

As respects the technology or special applications of 
general science, the committee will prepare a syllabus 
for each industry. And the examination in these 
matters will also be conducted by means of the local 
committees after the general science examinations, the 
pipers of questions being prepared by special exa- 
miners, to whom the answers will be submitted. Finally, 
the candidate’s practical knowledge will be ascertained 
by a return of his employment in the factory or work- 
shop, giving his rate of wages, &c., certified by his 
employer, somewhat in the form of the return required 
from candidates for Whitworth Scholarships. No more 
reliable criterion of a candidate’s practical knowledge 
could be afforded than this. It is in the workshop, and 
in the workshop alone, that a true practical education 
can be obtained. It isagreat advantage that this scheme 
wholly avoids running counter to the just susceptibilities 
of our manufacturers on this cardinal doctrine, and pro- 
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poses simply to strengthen and ennoble this practical 
education by combining it with sound scientific instruc- 
tion. The whole machinery of the examination is simple, 
effective, and, by means of local co-operation—a machinery 
which already exists—rcadily applicable, at small cost, to 
all parts of the kingdom. 

The examinations are to be adapted to three grades of 
certificates : an elementary, or “ Workman's” certificate ; 
an advanced, or “Foreman’s” certificate ; and an honours, 
or “ Manager’s ” certificate. 

No syllabus has yet been issued, but we have seen the 
syllabus for paper manufacture, which, though not finally 
adopted by the committee, is in a forward state. How 
many candidates will come up to the mark? We fear 
but few. There is no use shutting our eyes to the fact. 
Among manufacturers how many are there who could 
pass a fair examination in the Science and Technology of 
their trade? And yet the committee have not pitched 
their standard too high. One great benefit—if no other 
—-will be conferred by these committees. They will show 
at least what ought to be known. 

As acommencement, Captain Donnelly proposes that 
those industries should be taken for examination which 
form the subjects of the Annual International Exhibitions, 
and that the Royal Commissioners for the Exhibi- 
tion of 1851 should be asked to provide the requisite 
funds. The committee endorse Captain Donnelly’s 
view, and think that the Council of the Society of 
Arts “may find it advantageous to include 
Arts and Manufactures.” 
found practicable to include annually many more, and 
that this important movement will not be left to depend 
on the Annual Exhibitions alone, however ready the Com- 
inissioners may be to support it. It is for the manufac- 
turers of this ounutry, for the City Companies, and the 
large towns, whosc very existence depends on their 
manufacturing supremacy, to come forward and aid this 
important work, and do for their several industries what 
Sir Joseph Whitworth has done for mechanical engineer- 
ing by his noble endowment. 

By this means a, stimulus will be given to the’extension 
of scientific instruction ; an aim and organisation afforded 
of which it stands inmuch need ; anda decided step taken 
to re-establish our manufacturing supremacy, which, in 
consequence of the superior educational position of our 
continental rivals, is now trembling in the balance. 


NEAT ESS DICTIONAIRY OF CHEMISTRY 


A Dictionary of Chemistry. By Henry Watts, F.R.S., 
“BA, &c. Supplement. (Longmans, Green, and Co., 
London, 1872.) 


NGLISH chemists will hail with gladness the ap- 
pearance of the supplemental volume to “ Watts’s 
Dictionary.” It was evident almost before the completion 
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We trust that it may be | 


| equal to the former productions of the author, 


of the last volume of the original work, that a supplemen- | 


tary volume would be required very shortly. In these 
days of progress chemical books are quickly left behind, 
and it needs energetic measures for our litcrature to keep 
pace with fresh chemical discoveries. Chemistry has 
much to be thankful for at the hands of Mr. Watts. The 
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prescnt volume brings up our knowledge to the end of 
1869, and also includes several additions, corrections, &c., 
which have appeared in 1870 and 1871. The scope of 
this volume is, as in former volumes, sufficiently wide ; 
the contents are not entirely confined to chemistry, but 
include articles on electricity, heat, light, &c. The con- 
nection between these subjects and chemistry is so close 
that no book would be perfect which did not enter into 
and explain some of the effects caused by these forces. 
The plan of “ Watts’s Dictionary ” is too well known to 
require any comment. The present volume is strictly a 
continuation of the former ones; and, as time rolls on, other 
supplemental volumes will be required to make this record 
of chemical history complete. As it is, we now possess 
in ‘‘ Watts’s Dictionary ” a complete account of chemical 
discovery up to the end of 1869; and in the abstracts of 
foreign papers published by the Chemical Society we 
have a contemporaneous record of all new facts, beginning, 
however, with the year 1871. It is, perhaps, unfortunate 
either that Mr. Watts did not bring out his Supplement 
one year later, or that the Chemical Society did not com- 
mence their extremely valuable work one year earlier, 
At the present time, therefore, we have one year to a 
certain extent unrepresented, We have, however, gained, 
a great step; instead of having to wait two or three years 
for the appearance of the “ Jahresbericht,” we have now 
the abstracts of foreign papcrs a month or so after their 
publication. It is worthy of remark that Mr. Watts’s 
dictionary has outstripped the “ Jahresbericht.” the third 
volume of which, for 1869, has not yet appeared. The 
author has fortunately succeeded in obtaining the assist- 
ance of some of the former contributors to his work, thus 
Prof. C. G, Foster contributes two very clear articles on 
recent discoveries in electricity and heat, whilst Prof. 
Roscoe has written the articles on “ Light and on Spectrum 
Aualysis,” which give a very excellent 7észaé of the work 
done in these branches of scicnce, and which, perhaps, 
might have been lengthened with advantage. The article 
on “Proteids” is written by Prof. M. Foster, whose name 
is a sufficient guarantee for its excellence. Dr. Paul and 
Mr. Wanklyn have also contributed to the Supplement, the 
latter having written on acetic cther (in part), on butyl 
alcohols, &c. The only possible objection to this outside 
help is that, in some instances, undue prominence may 
be given to certain of the author’s theories or remarks, 
to the comparative overlooking or slighting of the 
work of other chemists. We must not, however, omit to 
speak in the highest terms of many of the articles contri- 
buted by Mr. Watts himself, such as the extremely clear 
and succinct account of the aromatic series as explained 
by Kékule’s hypothesis, the article “ On Atomicity,” 
and many others too numerous to mention, We cannot 
give the volume greater praise than by saying it is quite 
Since the 
publication of the last volume, the chemistry of the 
aromatic series seems to have usurped the principal 
attention of chemists, as we find by long articles on 
benzine, on its derivatives and homologues, no less than 
forty-five pages being thus occupied ; then again the sub- 
stitution derivatives of benzoic acid and of phenol occupy 
a considerable space. Another subject which seems to 
have attracted a considerable amount of attention, and to 
have yielded very interesting results, is that of the alcohol 
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cyanides and nitriles. An article on inorganic analysis, 
by Bunsen’s flame reactions, will be found of great interest, 
and will repay a considerable study. In fact, the whole 
volume is most complete, and must be looked on with 
great satisfaction. AN JP, 


OUR BOOK SHELF 


Iidex der Petrographie und Stratigraphic der Schweiz 
und threr Umgebungen. Von 8. Studer, Professor der 
Geologie. Pp. 272, (Bern: IX. Schmid. London: 
Williams and Norgate ) 


TWENTY years having elapsed since the publication of the 
“Geologie der Schweiz,” Prof. Studer thinks that some 
new account of the geology of his country cannot be 
deemed superfluous. Since the date of that work nume- 
rous separate volumes, papers, maps, c., relating to the 
geology of Switzerland have appeared. Many of these, 
however, arc difficult of access, and not a few have been 
to all intents and purposes lost sight of. As a conse- 
quence of this, it is exceedingly difficult or even impos- 
sible for the student of Swiss geolozy to find out what 
has been written. This is easily understood when we re- 
member that Switzerland has been a favourite field of 
study with geologists of all nations, and that descriptions 
of her rock-masses and formations are to be met with 
in the publications of almost every scientific society in 
Europe. Prof. Studer complains, and not without reason, 
that many of the names of rock-divisions and formations 
are derived from little obscure outlying places, for which 
we look in vain on the best maps, or from fossils which 
are familiar to only a few adepts, and that the same rock 
or formation, as the case may be, is known by different 
names in different regions,thus giving rise in the student’s 
mind to confusion worse confounded. This index (the 
preparation of which must have cost its author a world of 
labour) will smooth the way to learners, and will, we are 
persuaded, be of scarcely less value to professors them- 
selves. Petrological and stratigraphical synonyms are 
clearly explained, and the equivalents of the Swiss rocks 
met with in adjoining countries are given. The index is 
arranged alphabetically, and the list of “articles” leaves 
nothing to be desired. The descriptions are short, clear, 
concise, and at the same time comprehensive, those 
which relate specially to Swiss geology being of course 
the fullest. The author modestly says that his index 
makes no pretensions to be a text-book, and refers his 
readers for greater details to the works of Naumann, 
Zirkel, Senft, Cotta, &c.; yet we think that the very ab- 
sence of minute details will be one of its chief recom- 
mendations to the geologist, who can always turn to the 
text-books and other sources when he feels inclined, for 
the index literally bristles with references. A long list of 
localities is added, by consulting which we are referred to 
the various articles in which they are mentioned. Thus, 
with a good map and Prof. Studer’s index before him, one 
may gather a very clear conception of Swiss geology. 
The book is not bulky, and will be an invaluable com- 
panion to any geologist who thinks of trying his hammer 
in the ‘‘ playground of Europe.” Vo Ge 


On the Early Stages of an Ascidian (Cynthia pyriformts). 
By Edward S$. Morse, Ph.D. (Boston: 1871.) 
In this communication, reprinted from the Proceedings of 
the Boston Society of Natural History, Dr. Morse gives 
an account of his examination of the tadpole-like larva 
of a sessile Tunicate at Eastport, Maine, in July 1870. 
He confirms the statements of Kowalewsky and Kupffer, 
and describes “a remarkable structure in the caudal fin, 
which vividly recalled the fine diverging rays seen in the 
embryo fish. These rays were exceedingly delicate, 
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though plainly marked. They ran off nearly parallel to 
the longitudinal axis of the tail, and were confined to the 
last five segments.” This observation, if confirmed, will 
be of importance ; it points rather to general piscine affi- 
nities in the Tunicata than to their special connection 
with Amphioxrus. Weare glad to see that Dr. Morse is 
alive to the danger of mistaking the effects of preserving 
fluids for natural appearances in microscopic specimens. 
Some neat figures illustrate the paper, which we hope is 
only the beginning of more complete investigation of this 
deeply interesting subject by the writer. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his cerrespondents, No notice is taken of anonymous 
communications. | 


Magnetism in Copper Slags 


ON examining the magnetic properties of some ores and 
minerals, I observed that a specimen of ore furnace slag from 
copper smelting was strongly polar magnetic. 

Being surprised at this phenomenon, I mentioned it to Dr. 
Percy, Professor of Metallurgy at the Royal School of Mines, 
who kindly gave me permission to examine some of his slags, 
and also some of those exhibited in the Geological Museum. 

I examined several specimens of ore furnace slags, and found 
they were all more or less magnetic and strongly polar ; this even 
extended to some very small pieces the size of a pea. Most of 
these were of the ordinary kind, and of a porphyritic appearance, 
from the pieces of white quartz imbedded in their mass. 

One specimen was of a vitreons character. This was not so 
strongly magnetic as the ordinary kind. 

Metal slags front the second fusion.—Those examined were 
polar magnetic. They were Musenm specimens, beautifully 
crystallised ; the magnetic properties were distinct throughout 
the mass, though more feeble than in the ore slags. 

Roaster shigs from the third fusion.—I examined two speci- 
mens of this class ; both were polar magnetic, but the magnetism 
was confined to a few points, and was not developed in the 
whole mass, resembling the consequent points in magnetism. 4 

Refinery slags.—I examined one specimen ; it was very feebly 
magnetic, though not polar, and the magnetism was confined to 
a few points in the mass. 

In the analysis of copper slags, the iron present is always esti- 
mated as protoxide in combination with silica, forming a silicate 
of protoxide of iron, Unless this silicate is magnetic, it is diffi- 
cult to understand how the whole of the iron is thus combined. 
Further analysis must decide this point. 

EpmMunb F; Monpy 


The Volcanoes of Central France 


GEOLOGISTS state that the volcanoes of Auvergne have not 
been in action in historic times (see Lyell, last ed., p. 479 ; also 
Jukes and Geikie, p. 354). I find, however, that the Rogation 
Days were appointed by Mamerens, Bishop of Vienne, in Gaul, 
about A.D. 460, for the purpose of chanting litanies to stay the 
volcanic eruptions which were then devastating his diocese (see 
Robertson’s “Hist. Ch. Church,” 4th ed., vol. i. p. 589; also 
“Proctor on Book of Common Prayer,” note, page 251.) 

Youghal, Co. Cork, May 13 W. J. GREEN 


The Eruption of Vesuvius in 1855 


Ir has occurred to me that, at the present moment, the sub- 
joined extract from the travelling notes of my husband, the late 
Dr. Marshall Hall, might he thought worthy of insertion in your 
valuable periodical. We happened to be at Naples when the 
eruption of Vesuvius in May 1855 occurred, of which the 
following gives some description :— 

‘During five years Vesuvius had remained in a state of in- 
activity, when, on May 1, 1855, indications of an eruption mani- 
fested themselves. 

“arly on the morning of the rst smoke and fire appeared, 
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occupying a point on the north-west side of the mountain, and 
red-hot lava began to flow down the Atrio del Cavallo. 

“On May 2 we all left our hotel at a quarter-past § p.m. for 
Vesuvius, driving up to the Hermiage, and then walking about 
a mile to the incandescent stream. 

‘©The distant view presented a zig-zag line of fire. As we 
approached we saw the movement of this stream of lava ; in 
some points solid masses were turned over and moved down- 
wards; in others, bright points occurred where some tree or 
other combustible was inflimed. Nothing could be more 
splendid, It was a river of fire from fifty to one hundred yards 
in breadth. 

“We had seen the Falls of Niagara and the glaciers of the 
Alps, all of a stupendous beauty ; but this was sublime and 
fearful. 

‘¢ The lava on which we stood, near this stream? was warm 
and on raising a portion the substratum was red-hot. Was it 
quite safe to be there ? 

‘* The view was magnificent, and our position possessed quite 
sufficient of the fearful to make it sublime: a sceae of moving 
moltea masses of liquid fire. 

‘‘The stream issued, not from the summit of the mountain, 
as heretofore, but from its north-western side, on which seven 
apertures existed. From the highest of these a burst of fire took 
place upwards from time to time. 

“The stream seems to issue in a viscid half-liquid state, whilst 
its surface, and especially its edges, co'd by contact with the 
ntmosphere, become solid, forming a channel and floating or 
rolling masses. he lava remains long incandescent, even when 
it has become solid, being a bad coaductor of heat. On the 
same principle the masses of consolidated lava are formed in 
minor masses, giving to the general mass of surface the most 
irregular forms, frequently with sharp and prominent edges and 
projections. Even when these masses are the smallest, it is 
difficult and even dangerous to walk upon them. 

“On Saturday, May 5, I ascended to the summit with Dr. 
Bishop and my son. From the great crater at the summit there 
issued much smoke, consisting chiefly of sulphurons acid gas. 
This proved extremely irritating to the nostrils and bronchia, 
inducing sneezing and coughing. Three openings existed near 
together along the edge of the crater at the very summit, which 
emitted a similar vapour. At points considerably lower, three 
larger openings were formed on the north side of the cone, from 
which immense quantities of smoke issued, mingled with fire, 
differing somewhat in colour, and depositing sulphur of a light 
green, orange, and bright ycllow colour. At a distance the 
green sulphur, spread over ancient lava, was mistaken, even by 
our guide, for vegetation, but proved to be sulphur on a nearer 
examination. 

‘* Below the third of these larger openings there was a cascade 
of red-hot lava from the edge of a precipice, of immense dimen- 
sions, presenting a sublime fall of liquid fire. 

‘* Along this part of the cone masses of stone continually 
rolled down the slope, dislodged by the movement of the cone 
(for none were ejected), which some of our party felt distinctly. 

** Below the fall the lava proceeded in a continuous stream, 
consisting partly of flowing, partly of rolling masses, pursuing 
an irregular c.urse downwards in the Atrio del Cavallo, in one 
place dividing into two, in others taking a zig-zag turn. From 
its surface a dense smoke arose generally, but in some places the 
exstence and combustion of a tree gave a bright blaze of light. 

‘«The surface of some paris of the lava stream had already 
cooled and consolidated suffic‘ently to admit of our walking over 
it. This surface was crisp and wave-like, and in some parts 
sounded hollow when struck with our staffs. 

“We picked up one specimen of porous lava, in a crevice of 
which a fly of considerable size was imprisoned, a miniature 
picture of Ilerculaneum or Pompeii. Our boots were torn to 
tatters.” CHARLOTTE TTALL 

Brighton, May 10 


Earthquakes and Permanent Magnets 


IN a notice by Dr. A. B. Meyer in No, 116, vol. v. of 
NATURE, respecting earthquakes in the Island of Celebes, 
he states that the often-repeated story of the keepers of 
permanent magnets detaching themselves, and falling at the 
moment of an earthquake shock, was never verified in his ex- 
perience. Jf I remember rightly, this peculiar action was first 
mentioned by a Frenchman living on the west coast of South 
America, and much doubted by many at the time. It is not 


likely that there is any difference between the effect of an Ameri- 
can and an Asiatic earthquake on the magnet, if any such exists; 
but I must state, in corroboration of Dr. Meyer’s note, that I 
have had a permanent magnet and keeper suspended in my study 
for many years, expressly for the purpose of testing this matter, 
and on no occasion of an earthquake has the keeper fallen from 
the magnet, not even in the terrific earthquake of 1863, which 
was so destructive to the city of Manila aad the neighbouring 
provinces. 

The terrestrial disturbances still continue in the Philippines, 
and almost every post brings us intelligence of earthquakes in 
the provinces, More has occurred lately: an eruption of the 
Mayou, a magnificient volcano in the province of Albay, un- 
accompanied, however, by any serious disasters. As] have already 
mentioned m my notice of the new volcano which suddenly 
broke out in the island of Camiguin,* the past year has been re- 
markable for the great number of earthquakes throughout the 
Archipelago, especially in the great island of Mindanao, where 
the new mihtary colony on the great river suffered greatly. 

Manila W. W. Woop 


The Australian Eclipse Expedition 


IN your number of NATuRE for December 7, 1571, it is stated, 
in regard to the Eclipse Expedition, that ‘‘ notwithstanding the 
supineness displayed by the other Australian colonies, it was still 
hoped that the Government of Victoria would render such pecu- 
niary assistance as would make it possible for the Expedition to 
set out with some chance of success in obtaining results of scien- 
tific value.” 

Now, while giving all honour to the Royal Society of Victoria 
for originating and carrying out the expedition, it is only bare 
justice to the colonies of New South Wales aad Queensland to 
state that, but for the liberal way in which they responded to 
the cause of science, there would have been no Eclipse Expedi- 
tion here. No steamer could be obtained in Victoria within 
the means of the Royal Society, and, at the instance of the 
Government of New South Wales, who were moved by their 
astronomer, the Government of Queensland Jent a steamer and 
contributed 115/. in money; while the Government of New 
South Wales contributed 330/. to the funds of the Royal Society 
of Victoria for the Eclipse Expedition, and upwards of 1307. 
towards the expense of steamer and their own observing party, 
besidessending Lieut. Gowlland, without whose aid in navigating 
the ship in those dangerous waters, the ship would not have beea 
lent, and there would have been no Expedition here. 

A SYDNEY MEMBER OF THE ECLIPSE EXPEDITION 

Sydney, March 25 

*,* Our information was derived from correspondents in Aus- 
tralia, We gladly notify the correction, and give the Govern- 
ments of Queensland and New South Wales their due.—Ep, 
NATURE. 


Waterspouts in the Fen-land 


Tue letter of Mr.Gray on a waterspout observed by him on 
the river Ebwy, which appeared in your number for April 25, 
vividly recalled a similar case which has come under my notice 
in the Fen-land. 

During the summer of 1870, while in Deeping Fen on a day 
when the wind was blowing in gusts, carrying the dry powdery 
peat-dust in clouds before it, I observed a whirling column of 
dust advancing towards me. It was like those smaller pillars so 
frequently seen in the streets of a town on such a day, but was 
considerably larger, being from 15 to 20 feet in height. When it 
was first seen it was advancing from the far side of agromnzd, as 
the unenclosed fields are called, towards me at the rate of about 
six miles an hour, and was distant some five hundred yards, It 
moved with an unsteady staggering motion, accompanied with a 
rushing noise, I stayed to watch it cross a dyke about 15 feet 
wide, which ran directly across its path. The smaller dykes it 
seemed to cross without affecting them, hut on reaching the one 
in question itwhisked the water up intoa waterspout some 10 feet 
high with a gurgling hissing sound, and steering directly across 
the dyke burst on reaching the opposite shore, projecting a con- 
silerable quantity of water upon the land. ‘This effort seemed 
to spend its force, for the dust-column resumed on the opposite 


*In some accounts of this phenomenon, the island of Camiguin on the 
coast of Mindanao, has been confounded with another island of the same 
name in the Bataanes, to the north of Luzon. 
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land was but smallin proportion, and after swaying about fora 
few yards, died away. 

Thave been informed of similar cases in this district, hut the 
above is the only instance in which I observed a waterspout 
myself, Sypnev B. J. SKERTCULY 

H.M. Geological Survey, Wisbech, May 2. 


The Geologists’ Association at Watford 


In the natice in your last number of the excursion of the 
Geologists’ Association to Watford there isa slight error which 
perhaps I may be permitted to correct. 

The sections of the Woolwich and Reading Series which were 
examined are at Watford Heath Kiln and at Bushey Kiln (2202 
Bushey Efeath), and the formation, although varying very much 
in the short distance (scarcely a mile) that these places are apart, 
is at each place represented by beds of clay, sand, and pebbles. 
The pebble beds are, however, better seen at the latter than at 
the former place. Joun HorkiNnson 


Temperature of Hill and Valley 


IN NatTuRE of May 2, page 19, there is an interesting report 
of a paper by Mr. ines ‘‘ On the Temperature of Ifill and 
Valley,” showing that (to use Mr. Gaster’s words in the discus- 
sion) ‘‘ the air is colder on the top of the hill than in the valley, 
by day, when the sun is shining, and warmer at night when it is 
not shining.” This appears anomalous at first sight, but I 
believe it has long been known, and it is easily exp’ained. The 
temperature of the hill top is not produced where it is observed. 
As Mr. Glaisher stated in the same discussion, the higher we go 
in a ba'loon the less is the range of temperature ; and the tem- 
perature at the top of a hill which is at all isolated, or even steep 
on one side, approximates to that observed in a balloon at the 
same absolute height. 

The reason why temperature has a less range in the higher 
atmospheric strata, is that the earth has very much more power of 
both absorbing and radiating heat than the molecules of air, and 
consequently heats more rapidly in the daytime and cools more 
rapidly at night. The temperature of air at the surface of the 
earth is determined much more by the absorption and radiation 
of the earth than by its own. 


The truth of this view is shown by the fact that the law is | 


quite different for table-lands from that which we have secn to 
be true for isolated hills. On table-lands the diurnal range of 
temperature is greater than on low plains, though on isolated 
hills it is less. These facts appear to show that while, other 
conditions being given, the mean temperature of a station chiefly 
depends on its height above the sea Icvel (or, in other words, 
the thickness of the atmosphere above it) the diurnal range at 
the station (whether hill top or balloon) chiefly depends on the 
proximity of the atmospheric stratum surronnding it to the 
surface of the earth. 

The fact stated in the same paper that ‘Sin cold weather the 
air on the top of the hill is never so cold as that in the valley,” 
is no donbt partly due to the canse above stated, hut partly also, 
I think, to the fact that cold air is heavier than warm, and seeks 
the lowest position. 1 believe there is no doubt this is the ex- 
planation of the g/ucives or freezing caverns of the Jura described 
in the Rev. Ilarold Browne’s book. 

JosEri JOHN MuRPHY 

Old Forge, Dunmurry, Co. Antrim, May 8 


Meteors 


I OBSERVED a meteor at about half-past eleven on the night 
of the 8th inst., in the constellation Scorpio, which passed very 
close to the star Antares, travelling from right to left, 

It appears to me worth rem:rking from the fact of its course 
lying very near, and roughly parallel to, that part of the ecliptic 
which corresponded to the earth’s position in her orbit. 

It traversed some eight or ten degrees of arc, and was visible 
for three or four seconds, gradually increasing in brightness till 
it was nearly on a par with Antares, which star it also resembled 
in colour. Its slow apparent motion immediately suggested the 


idea that it was moving in the same plane and direction as the | 


earth ; in fact, that it was overtaking us in an orbit just outside 
our own. 

The course of another meteor, seen about half an hour earlier 
from a westerly window, and described to me as not very inferior 
to Jupiter, appears also to have lain in the direction of the 


ecliptic, but from left to right, in the neighbourhood of the con- 
stellations Gemini, Cancer, or Leo. 

It is rash to generalise from such insufficient data, but I con- 
ceive these meteors may both have helonged to a system whcse 
orbit lies nearly in the plane of the earth’s ; the apparent retro- 
grade motion of the last-named being canscd by the direction of 
its path crossing our orbit at a point bebind the earth’s then 
place instead of in advance of it, 


Cardiff, May 10 Gro, C. THOMPSON 


The Ivory Craytish 


I THINK it may be interesting to some of the readers of NATURE 
to know that a specimen of the ‘‘Ivory crayfish,” or Als¢acees 
(Cambarus) pellucidus, mentioned in the very interesting commu- 
nication of Dr. Packard on the Mammoth Cave of Kentucky in 
Nature, April 18, has been living in the aquarium-house in the 
Regent’s Park fora considerable time. The specimen was brought 
over at the close of the last year by Mr. Boyd from the Mammoth 
Cave ; it is now placed in the first fresh-water tank on the right 
hand of the visitor as he enters the aquarium, Its dark-loving 
habits do not permit it to be seen much, as it generally burrows 
partially under a large stone, from beneath which only the tips 
of its white claws can be seen. 


Culverlea, Winchester, May 8 W. A. Forses 


THE AMERICAN ACADEMY OF SCIENCES 


oe Annual Meeting of the National Academy of 

Sciences was convened, on the 16th of April last, at 
the Smithsonian Institution in Washington. The exist- 
ence of this body was authorised by an Act of Congress 
passed in 1863; and it was originally limited to fifty 
members, designed to represent the most eminent men of 
science in the country, who were to be organised for the 
purpose of serving as advisers to the United States 
Government in questions of a scientific nature. The 
Academy has rendered excellent service in this capacity, 
and has had referred to it very many important questions, 
the satisfactory solutions of which have saved much money 
to the Government, and increased the efficiency of many 
of its bureaus. One condition of membership is that all 
such service to the Government is to be performed with- 
out charge. 

As this Society, by its national character, takes the lead 
of State Institutions for a similar object, and the number 
of members was at first limited, considerable dissatis- 
faction was felt by many persons who believed themselves 
worthy of membership, but were excluded by this restric- 
tion. The Academy, therefore, after mature deliberation, 
decided to ask Congress to remove the limitation as to 
number, which being done, the principal business of the 
Academy at its late meeting consisted in the increase of 
its force. Twenty-five new members were selected, repre- 
senting the various branches of theoretical and applicd 
science, and the number is to be increascd by five each 
succeeding year. Very few papers or communications 
were presented to the Academy, as all the time of the 
meeting was required in carrying out the changes involved 
by the alteration of the charter, including the formation 
of a new constitution and rules for its government. 

The following is the list of membcrs elected :—Prof. C, 
A. Young, Dartmouth; Prof. E. D. Cope, Philadelphia ; 
Prof. J. Lawrence Smith, Louisville ; W. S. Sellivant, 
Columbus ; Prof. W. B. Rogers, Boston; J. H. Trumbull 
Tartford:) Vrofe jel) Gooke, (Gambridge: Dre Aas 
Packard, jun., Salem; Prof. W. P. Trowbridge, New 
Haven; J. E. Oliver, Massachusetts; Piof. E. W. Rilgard, 
Oxford, Maine ; Prof. R. Pumpelly, State Geologist, Mis- 
souri; Prof. J. H. Lane, Coast Survey ; Prof. A. E. Ver- 
rill, New Haven; Dr. J. W. Crafts ; Theodore Lyman, 
Boston; Prof. A. M, Mayer, Stevens Institute, Hobcken ; 
Prof. H. J. Clarke, Amherst ; J. Ericsson; Prof. Hadley, 
New Haven; Dr. F, A. Genth, Philadelphia; Charles A. 
Schott, Coast Survey ; Prof. A. H. Worthen, State Geolo 
gist, Illinois ; Captain J. B. Eads, St. Louis; General H. 
L. Abbott, U.S.A. 
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NATURAL SCIENCE SCHOLARSHIPS AT 
OXFORD 
FOR WHICH ELECTIONS WILL BE MADE DURING THE 
YEAR 1872 
fee ot COLLEGE.—One Scholarship, value 70/. 
per annum, and tenable for three years, is generally 
given, There are two such Natural Science Scholar- 
ships on the foundation of Miss Brakenbury, and a third 
is usually added by the College. Dapers are set in 
Physies, Chemistry, and Biology ; the Examination in 
Chemistry and Biology will he partly practical if neces- 
sary. Candidates, if Members of the University, must 
not have exceeded cight Terms from their Matriculation. 
The Examination takes place in November. 

CHRIST CRURCH.—Not less than one Studentship, of 
the annual value of 754, together with rooms rent free, and 
tenable for five years from the day of Election. The 
subjects of Examination are Physics, Chemistry, and 
Biology ; but no Candidate is expected to offer him- 
self for examination in more than two of the three. Can- 
didates must not have exceeded the age of twenty on the 
1st of January preceding the election, The Examination 
is held in the middle of February. 

Jesus COLLEGE.—One open Scholarship, value So/. 
per annum, is occasionally given. It is tenable to the 
close of the twentieth Term from the Scholar’s Matricu- 
lation. Papers are set in Chemistry, Physies, and Biology ; 
but answers are not expected in more than two subjects. 
Candidates will have to satisfy the Electors of their 
ability to pass the ordinary Classical Examinations 
required by the University. Candidates must not on 
the day of Election be full twenty-four years old. 
The Examination takes place in October, and full notice 
is given carly in June. Two Scholarships have been 
given. 

MAGDALEN COLLEGE.—One or more Demyships, value 
952. per annum, inclusive of all allowances, and tenable 
for five years, provided that the holder does not accept 
any appointment which will, in the judgment of the 
Electors, interfere with the completion of his University 
Studies. No person will he eligible who shall have at- 
tained the age of twenty years. In conducting the 
Examination, Questions will be put relating to General 
Physics, to Chemistry, and to Biology, including Human 
and Comparative Anatomy and Physiology, with the 
principles of the classification and distribution of Plants 
and Animals ; but a clear and exact knowledge of the 
principles of any one of the above-mentioned Sciences 
will be preferred to a more general and less accurate 
acquaintance with more than one. The Examination 
in Biology and Chemistry will be partly practical, 
if necessary. Candidates have also to satisfy the 
Electors of their ability to pass the ordinary Classical 
Examinations required by the University, and_for this 
purpose will have :—a. To translate a pissage of English 
Prose into Latin. 4. To bring up for Examination one 
Greek author, or a portion, such as five books of Homer, 
or two Greek Plays, or any equivalent ; one Latin author, 
or a portion, such as the Georgies, or five books of the 
Eneid of Virgil, or three books of the Odes and the 
De Arte Poetica of Horace, or any other equivalent. 
c. To answer Questions in Greek and Latin Grammar. 
Very superior excellence, however, in Natural Science will 
be allowed to compensate for any deficiency which Can- 
dates may have shown in the Classical part of the Exami- 
nation, Candidates will be required to bring with them a 
Certificate of Birth, with testimonials of good conduct and 
character, extending over a period of at least three years, 
from the Head Master of their School, or from the Pri- 
vate Tutor with whom they may have been reading. The 
Demyships are open without any restriction as to place 
of Birth or Education to all Candidates, whether already 
Members of the University or not, who are found to 
satisfy the above-named conditions. The Examination 


will be held in common with Merton College, at the 
same time and with the same Papers. Each Candidate 
will be considered as standing, in the first instanec, at 
the College at which he has put down his name, and, un- 
less he has then given notice to the contrary, will 
be regarded as standing at the other College also. 
The Examination usually commenees on the first Tuesday 
in October. No Entrance Fees or Caution Money are 
required by the College. The University Fees payable on 
Matriculation amount to 2/, Ios, 

MERTON COLLEGE—One Postmastership, value S8o0/, 
per annum, tenable for five years, or so long as the holder 
does not aceept any appointment incompatible with the full 
pursuance of the University studies. Papers will be set 
in Chemistry, Physies, and Biology ; and an opportunity 
will be given of showing a knowledge of practical work 
in Chemistry and Biology. The Postmastership will be 
given for special excellence in one subject, or for excellence 
in two of the three subjects ; but no Candidate will be 
examined in more than two subjects. There is no limit 
of age for the Candidates, but a limit of six Terms of 
University standing. The Examination will be held in 
eommon with Magdalen College at the same time, and 
with the same Papers. Each Candidate will be con- 
sidered as standing, in the first instance, at the Callece at 
which he has put down his name, and, unless he has given 
notice to the contrary, will be regarded as standing at 
the other College also. 

New CoLLece.—Candidates for Exhibitions may 
offer to be examined in Natural Science, in addition to 
the Classical Examination, or in lieu theyeof. There is 
no restriction of age, hut no Candidate must have 
already entered on residence in another College or Hall. 
The Examination usually takes place in March. 

UNIVERSITY SCHOLARSHIP.—Lurdett-Coutts Scholar- 
ship.— One Scholar is elected every year in Lent Term. 
Candidates must have passed all the Examinations 
necessary for the Degree of B.A., and not have exceeded 
the twenty-seventh Term from their Matriculation. ‘The 
Examination is in Geology, andin Chemistry and Biology 
as bearing on Geology.—Aadclife’s Travelling Fellow- 
ship.— One Fellowship, value 200/. per annum, and tenable 
for three years, is filled up each year in Lent Term. For 
conditions of Examination and Election, see ‘ The Oxford 
University Calendar.” 


ad LECTURE ON THOMSON’S GALVANO- 
METER 
DELIVERED TO A SINGLE PUPIL IN AN ALCOVE WITH 
DRAWN CURTAINS 


THe lamp-light falls on blackened walls, 
And streams through narrow perforations ; 
The long beam trails o'er pasteboard scales, 
With slow-decaying oscillations. 
Flow, current! flow ! set the quick light-spot flying! 
pe current ! answer, light-spot! tlashing, quivering, 
ying. 


O look ! how queer! how thin and clear, 
And thinner, clearer, sharper growing, 
This gliding fire, with central wire 
The fine degrees distinctly showing. 
Swing, magnet ! swing! advancing and receding; 
Swing, magnet! answer, dearest, what’s your final reading ? 


O love! you fail to read the seale 
Correct to tenths of a division; 
To mirror heaven those eyes were given, 
And not for methods of precision. 
Break, contact ! break! set the free light-spot flying ! 
Break, contact! 1est thee, magnet ! swinging, ereeping. 
dying. ¥ 
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ON MEASURING TEMPERATURES BY 
ISIE CT UGS G Bee 


“THE truth revealed to us by one of the younger 

branches of physical science, which has been cul- 
tivated and expounded nowhere more effectually than 
within these walls, has divested heat and electricity of 
their mysterious character, and has taught us to regard 
them simply as “modes of motion.” 

Light also has been shown to be identical in its nature 
with heat, and the only remaining physical agency, 
“chemical affinity,” has been recognised as a force 
differing only in “quality of action” from the others. 
According to these views, force, in whichever type of ac- 
tion it presents itself, is as indestructible as matter 
itself, and is therefore capable of being stored up and 
measured with the same certainty of result. We have 
a unit of force, or the foot Ib., and a unit of heat, or the 
heat necessary to raise the temperature of 11b. of water 
through 1° Fah,, and it has been already proved that 
772 units of force are the equivalent value of one unit of 
heat. Again, the chemical force residing in 1 1b. of pure 
coal is equal to about 14,000 heat units, or 14,000 X 
772 = 10,808,000 ft, Ibs. = 4,825 tons lifted one foot high. 

Questions regarding the quantitative effects of heat 
present themselves, however, much less frequently for our 
consideration than questions regarding its intensity, upon 
which depends the nature of the phenomena surrounding 
us at every step, both in science and in ordinary life. The 
instrument at our command for determining moderate in- 
tensities or temperatures, the mercury thermometer, leaves 
little to be desired for ordinary use ; but when we ascend 
in the scale of intensity, we soon approach a point when 
mercury boils, and from that point upward we are left 
without a reliable guide. The result is that we find in 
scientific books on chemical processes statements to the 
effect that such or such reaction takes place at a dull red 
heat, such another at a bright red, a cherry red, a blocd 
red, or a white heat—expressions which remind one rather 
of the days of alchemy than of chemical science of the 
present day. 

There are pyrometers, it is true, but these are either of 
a complex nature, or little reliance can be placed on them. 

It is my purpose this evening to place before you an 
instrument by which I hope to fill up to some extent the 
existing gap. It is the result of occasional experimental 
research, spread over several years, and it aims at the 
accomplishinent of a double purpose, that of measuring 
high temperatures, and of measuring with accuracy the 
temperatures of inaccessible or distant places. 

But before entering upon the details of my subject, 1 
propose to place before you an instrument which fulils, 
in principle, all the conditions essentially necessary in 
thermometry, and is at the same time the very first in- 
strument that was ever proposed for measuring tempera- 
tures. I speak of the air thermometer by Galileo. It 
can be shown on theoretical grounds that the expansion 
of a permanent gas at constant pressure is the most per- 
fect index of temperature. It is, in fact, the degree of 
energy of the atomical motion in an elastic fluid which 
determines its volume, and which constitutes at the same 
time its temperature. 

The air thermometer consists simply of a bulb of glass 
with along tubular stem, open to the atmosphere at its 
extremity. If I heat the bulb (by dipping it, for instance, 
into boiling water) and put it intoa holder, with the hollow 
stem reaching downward into a cup of mercury, the air 
within the bulb will no longer communicate directly with 
the atmosphcre, because the mercury is interposed. If 
now I cool the air within the bulb, by the external appl - 
cation of iced water, its heat motion will diminish, and 
its volume would be reduced proportionally, if the external 
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atmosphere could enter freely to fill up the vacancy thus 
created. But inasmuch as the external air cannot enter, 
a reduction of pressure will take place, which, according 
to the law of elasticity by Boyle, must be proportionate to 
the reduction of volume at constant pressure. The 
difference of pressure thus created between the bulb and 
the external atmosphere will be balanced by the column 
of mercury rising up into the tube, and the elevation to 
which the mercury attains is a true index of the tempera- 
ture to which the air in the bulb had been previously 
heated. This is true with regard to all temperatures, from 
the lowest to the highest, and the instrument nay be 
termed a universal thermometer. 1f the bulb cauld be 
cooled down to 273° Centigrade below the zero point, it 
would follow by the law of Charles that the elastic 
pressure of air would be reduced to nothing, that is to say, 
the motion of the particles of air, which we call heat, 
would have ceased, and we should have reached the point 
of an absolute zero, a point which has been theoretically 
established also by other means. 

Practically, such an instrument would be most incon- 
venient; its indications would have to be corrected by 
calculation fcr barometrical variations ; the capacity of 
the descending tube, which centains air not subjected to 
variation of temperature, would have to be taken into ac- 
count, and no reliable observations could be arrived at, 
without taking special precautions, such as are only within 
reach of the experimental physicist. 

[The other known methods of measuring ordinary and 
furnace temperatures were here passed in review, and 
the limits of their application pointed out. They were 
classified into— 

Thermometers, by expansion of liquids. 

Thermometers, by the expansion of solids. 

Pyrometers, by chemical decomposition of solids, 
comprising Wedgwood’s and Deville’s pyrometers. 

Pyrometers, by observing the melting-point of metals. 

Pyrometers, by thermo-electricity. 

Pyrometers, by exposing a copper or platinum ball of 
known heat capacity to the heat to be ascertained, 
and of quenching it in a measured quantity of 
water. ] 

The instrument which forms the subject matter of my 
discourse presents many points of analogy with the air 
thermometer, if we substitute “ electrical resistance in 
conductors” for “expansion of gases.” Both these effects 
are functions of temperature, increasing with the tempera- 
ture according to progressive laws, which in the case of 
the gases we call the law of Charles, and in the case of 
conductors, the law of “increase of electrical resistance 
with temperature.” The latter law, which is of recent 
origin, had already been partially developed by Arndsen, 
Swanberg, Lenz, and Werner Siemens, when my attention 
was directed in 1860 towards an application of the same 
to the measurement of temperatures at places inaccessible 
to the ordinary thermometer, By means of the contriv- 
ance which I shall describe presently, I was enabled to 
tell, in the testing cabin of a cable ship, the increasing 
temperature of the interior of the mass cable in the hold, 
and to prove the necessity of trans-shipment of the same 
intoa vessel fitted with water-tight tanks, which have been 
resorted to ever since, to avoid the danger of softening the 
gutta-percha covering. : 

I have arranged an apparatus for proving to you in the 
first instance that the conductivity of a wire of platinum 
or other metal is greatly influenced by its temperature ; 
for this purpose | direct the current of a galvanic battery at 
will through two branches of equal resistance, each branch 
comprising a free spiral wire of platinum and one of the 
coils of a differential galvanometer. By throwing the power- 
{ul light of an electric lamp upon the face of the diiferen- 
tial galvanometer, and by throwing the image by means of 
a mirror and lens upon the screen, the audience will see 
any movement of the needle to the right or the left that 
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may take place when I complete the battery connection. 
Theresistance of both branchcircuits being the same, no de- 
flectioncf the needle is observable on depressing the key, 


DiGeer 


but when I pass the flame of a spirit-lamp under the one 
platinum coil, the needle is thrown immediately over to 
the right, because the electrical resistance of the heated 
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wire is increased, and ccnsequently a larger piopertion of 
the current is passing through the ceoler circuit, exer- 
cising a preponderating influence upon the galvanic 
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| deflection of the needle is observable. 
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needle. When I withdraw the spirit flame from the wire 
the needle rapidly returns to its zero position, butin pass- 
ing it under the other spiral wire the needle immediately 
deilects‘in the opposite direction. 

If instead of using the open spirals 1 were to wind thin 
insulated wire of any pure metal upon two small cylindri- 
cal pieces of wood, and were to enclose the tiny spirals in 
small silver casings, as shown in view and in sectien by 
Fig. 2, taking care that the extremities of the spiral wires 
were soldered to thicker insulated wires leading respec- 
tively to the battery and differential galvanometer before 
mentioned, it follows that no deflection of the needle 
ensues when both the protected and equal spirals are 
dropped into a jar containing iced water. But if 1 take 
one of the spirals from the water, and place it, for in- 
stance, by his kind permission, into the hands of our 
President, without disconnecting the same from its lead- 
ing wires, the balance of resistance will no longer take 
place, and a deflection of the needle to the right actually 
takes place. 1 will now endeavour, however, to re-estab- 
lish the equilibrium by adding warm water to the iced 
water surrounding the comparison coil near me until no 
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This result being 
obtained, it follows that the temperature of the water 
surrounding the one coil must be identical with the tem- 
perature of our President's hand, and the delicate mercury 
thermometer which 1] have placed in my solution must 
give me the temperature of the distant place which I in- 
tended to measure. The temperature here observed is 
89'5° Fahrenheit, which is at this moment that of Sir 
Henry Holland’s hands. This result is independent of the 
ratio in which the electrical resistance increases with 
temperature in the similar coils, and considering that the 
silver casings coutaining the coils are not larger than small 
pencil-cases, this method might be advantageously em- 
ployed in physiological research. The one coil would only 
have to be placed within the cavity to be measured, to 
enable the observer to read the temperature from time to 
time, without disturbing the patient, with the accuracy of 
which the mercury or spirit of wine thermometer employed 
is capable. But the same method is applicable for 
measuring the temperatures of distant or inaccessible 
places, such as the interior of stores or cargoes of materials 
liable to spontaneous combustion, of points elevated above 
the surface of the ground, or of great depths below for 
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meteorological purposes, or for measuring the temperature 
of the sea continuously in attaching such a coil to the 
mariners sounding Icad. An error would in such | 
cascs arise, however, through the uncertainty of the | 
resistance of long leading wires, if a complete remedy | 
of error from such a source had not suggested 
itself. This consists in uniting three separate insulated 
leading wires into a cable by which the distant coil ts con- 
nected with the measuring instrument. One galvanic 
circuit passes from the battery through one of the leading 
wires, through the distant spiral, and back again through 
the second leading wire to the differential galvanometer 
and the battery, and the second passes from the same 


battery through the near coil, and through the third Jead- 
ing wire up to the distant coil without traversing the same, 
and back again through the second leading wire to the 
galvanometer and battery. Thus both galvanic circuits 
compuise the leading wires up to the distant coil, and all 
variations of resistance by tempcrature to which the lead- 
ing wires m1y be subjected affect both sides of the balance 
equally. In constructing coils for nieastiing deep-sea 
temperatures a large quantity of insulated copper or iron 
wire is wound upon a metallic tube open at both ends to 
admit the sca-water freely in order to impart its tempera- 
ture to the innermost layers of the insulated wire. The 
coil of wire is protected externally by drawing a tube of 
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vulcanised india-rubber over it, which in its turn is bound 
round by a close spiral layer of copper wire, whereby the 
sea-water is effectually excluded from the sensitive coil. 
sy these arrangements the temperature of distant or 
otherwise inaccessible placescan be accurately ascertained; 
but the method is limited tothe range of temperature 
which can be obtained and measured in the comparison 
bath. In order to realise a pyrometer by electrical resist- 
ance, it is necessary to rely upon the absolute measurement 
of the electrical resistance of a coil of wire which must 
Le made to resist intense heats without deteriorating , 
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through fusion or oxidation, Platinum is the enly suitable 
metal for such an application, but even platinum wire 
deteriorates if exposed to the direct action of the flame of 
a furnace, and requires an external protection. The 
platinum wire used has, moreover, to be insulated and 
supported by a material which is not fused or rendered 
conductive at intense heats, and the disturbing influence 
of leading wires had in this case also to be neutralised. 
These various conditions are very fully realised by the 
arrangement represented on the preceding diagram, Fig. 4. 

Thin platinum wire is coiled upon a cylinder of hard- 
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baked porcelain, upon the surface of which a double- 
threaded helical groove is formed for its reception, so as to 
picyent contact between the coils of wire. The porcelain 
cy linderispiercedtwicelongitudinally forthe passage of two 
thick platinumleading wires, which areconnectedto the thin 
sp'ral wireat the end. Inthe upper portion of the porcelain 
cylirder the two spiral wires are formed into a longitu- | 
cinal loop, and are connected crossways by means of a 
platinum binding screw, which admits of being moved up 
or down for the purpose of adjustment of the electrical 
resistance at the zero of Centigrade scale. The porcelain 
cylinder is provided with projecting rims, which separate 
the spiral wire from the surrounding protecting tube of 
platinum, which is joined to alonger tube of wrought iron, | 
serving the purpose of a handle for moving the instrument. | 
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Tf the temperatures to be measured do not exceed a 
moderate white heat, or say 1,300° Centigrade = Deyo” 
Fah., it suffices to make the lower protecting tube also 
of wrought iron, to save expense. This lowcr portioa 
only, up to the conical enlargement or boss of iron, is ¢ <- 
posed to the heat to be measured. ‘Three leading wires 
of insulated copper united into a light cable connect the 
pyrometer with the measuring instrument, which may be 
at a distance of some hundred yards from the same. They 
are connected by means of binding screws at the end of 
the tube to three thick platinum wires passing down the 
tube to the spiral of thin platinum wire. Here two of the 
leading wires are united, whereas the third traverses the 
spiral, and joins itself likewise ta one of the two former, 
which forms the return wire for two electrical circuits, the 
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one comprising the spiral of thin wire, and the other re- 
turning immediately in front of the same, but traversing 
in its stead a comparison coil of constant resistance. 
The measuring instrument may consist of a differential gal- 
vanometer as before, if tothe constant resistance a variable 
resistance is added, If the pyrometer coil were to be put 
into a vessel containing snow and water, the balance of 
resistance between the two battery circuits would be 
obtained without adding variable resistance to the coil of 
constant resistance, and the needle of the differential 
galvanometer would remain at zero when the current is 
established. But on exposing the pyrometer toan elevated 
temperature, the resistance of its platinum coil would be 
increased, and resistance to the same amount would liave 
to be added to the constant resistance of the measuring 
instrument, in order to re-establish the electrical balance. 
This additional resistance would be the measure of the 
increase of temperature, if only the ratio in which platinum 
wire increases in electrical resistance with temperature is 
once for all established. ‘This is a question which I shall 
revert to after having completed the description of the 
pyrometric instrument. 

Although I have explained that by means of a differential 
galvanometer and a variable resistance (constituting in 
effect a Wheatstone bridge arrangement) the increasing 
resistance of the platinum spiral may be measured, it was 
found that the use of a delicate galvanometer is attended 
with considerable practical difficulty in iron-works and 
other rough places where it is important to measure 
elevated temperatures, or on board ship for measuring 
deep-sea temperatures. I was therefore induced to seek 
the same result by the conception of an instrument which 
is independent in its action from tremulous motion, 
or from magnetic disturbance caused by moving masses 
of iron, and which requires no careful adjustment or 
special skill on the part of the opcrator. This instrument 
is represented by Fig. 3 on page 48, and may be termed 
a chemical resistance measurer or “differential volta- 
meter.” The immortal Faraday has proved that the de- 
composition ef water in a voltameter expressed by the 
volumes of gases V, is proportionate in the unit of time 
to the intensity I of the decomposing current, or that 

r=¥, 
i 

According to Ohm’s general law, the intensity I is 
governed by the electro-motive force E, and inversely by 
the resistance Kk, or it is 
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or the volume V would give a correct measure of the elec- 
trical resistance R, if only the electro-motive force E and 
time T were known and constant quantities. But the electro- 
motive force of a battery is very variable ; it is influenced 
by polarisation of the electrodes, by temperature, and by the 
strength and purity of the acid employed. The volume of 
gases obtained is influenced, moreover, by the atmospheric 
pressure, and it is extremely difficult to make time obser- 
vations correctly. It occurred to me, however, that these 
uncertain elements might be entirely eliminated in com- 
vining two similar voltameters in such a manner that the 
current of the same battery was divided between the two, 
the one branch comprising the unknown resistance to be 
measured, and the other a known and constant resistance. 
The volume of gas V! produced in this second voltameter, 
having a resistance R! in circuit, would be expressed by 
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and we should have the proportion of 


Viva 


or E and T, being the same in both cases, may be struck 
out, and the expression will assume the simple form 

Wee Ware IRE g IR 
The constant resistance R of the one circuit being known, 
it follows that the unknown resistance R! is expressed by 
RY 
Vi ; 
tion of gas produced in the two voltameters irrespective 
of time, or strength of battery, or temperature, or the 
state of the barometer. 

The resistance R and R! are composed each of two re- 
sistances, namely, that of the principal coils, which we 
may term R or R', and of the voltameter and leading 
wires, which is the same in both cases, and may be ex- 
pressed by y. The expression should therefore be written 
as follows :— 


that is to say, by a constant multiplied by the propor- 
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R! being the unknown quantity. 

The mechanical arrangement of the instrument will be 
understood from the diagram, Fig. 3; and the whole 
arrangement of the pyrometer, with its leading wire and 
resistance measurer, from the general view given in Fig, 5. 
The voltametric resistance measurer consists of two cali- 
brated vertical tubes of glass of about 3 millimetres 
diameter, which are fixed upon a scale showing arbitrary 
but equal divisions. The upper ends of the tubes are 
closed by small cushions of india-rubber pressed down 
upon the openings by means of weighted levers, whereas 
the lower portions of the tubes are widened out and closed 
by plugs of wood, through which the electrodes in the 
form of pointed platinum wires penetrate to the depth of 
about 25 millimetres into the widened portions of the 
tubes. By a side branch the widened portion of 
each vertical tube communicates by means of an india- 
rubber connecting pipe to a little glass reservoir con- 
taining acidulated water, and supported in a vertical 
slide. In raising the weighted cushions closing the 
upper ends of the vertical tubes, and in adjusting the 
position of the small reservoirs, the acidulated water will 
rise in both tubes to the zero line of the scale. In turning 
a button in front of the tubes the battery current is passed 
through both pairs of electrodes, the one circuit com- 
prising the permanent resistance R and the leading wires 
up to the pyrometer, and the other the leading wires and 
the pyrometer coil. If the resistance of the pyrometer 
coil should be equal to the permanent resistance R, then 
R!' + y will be equal to R + y, and therefore V = V?, but 
as the resistances differ, so will the volumes. Necessary 
conditions are, that both reservoirs are filled with the 
same standard solution of pure water with about 10 per 
cent. of sulphuric acid, that all the electrodes are of the 
same form and size, and that their polarity is reversed 
frequently during the progress of each observation, in 
order to avoid unequal polarisation. ‘With these pre- 
cautions, which involve no particular skill or knowledge of 
electrical observation on the part of the opcrator, very 
accurate results are obtained ; but in order not to incur con- 
siderable crroref observation, it isadvisable notto continue 
the current, reversing the same, say twice, until at least 
forty divisions of gases are produced in the least activated 
tube, which operation will occupy from two to three 
minutes, if a battery of from four to six Daniel elements 
isemployed. The volumes V and V! being noted, after 


| having allowed half a minute for the gascs to collect after 


the current has ceased, the weighted cushions upon the 
tubes are raised in order to allow the gases to escape, 
when the water levels will immediately return to their 
zero position, to make ready for another observation. By 
inserting the observed values for V and V' into the ex- 
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pression above given, the unknown resistance R! can he 
easily calculated ; but in order to facilitate the use of the 
instrument, I have prepared a table which gives at a glance 
the resistance due to any two observed volumes, thz 
volumes V governing the vertical, V' the horizontal 
columns, and the resistance being read off at the point of 
intersection, At each point of intersection the resistance 
is marked in black, and the corresponding temperature in 
red ink. 

It now remains only to be shown what is the relation 
between the resistance and temperature in heating a 
platinum wire. The researches of Dr, Matthiesen, who 
has made the latest investigations on the effect of tempera- 
ture upon electrical resistance, are restricted to the narrow 
range of temperatures between ©° and 100" Centigrade, 
nor do they comprise platinum. He adopted the follow- 
ing general expression for the pure metals :— 


R,= R, C 

i qpaPe Sp r= 
which, in determining the specific values of x and y for 
each metal, gives a close agreement with observation be- 
tween the narrow limits indicated, but is wholly inappli- 
cable for temperatures exceeding 200° Centigrade, when 
the value ¢* commences to predominate and to produce 
absurd values for R,. 

It was necessary tor my purpose to undertake a series 
of elaborate experiments with a view of finding a ratio 
of general application. Coils of thin wire, of platinum, 
iron, copper, and some other metals, were gradually 
heated aud cooled in metallic chambers containing the 
bulbs of mercury thermometers, and for higher tempera- 
tures of air thermometers, and the electrical resistances 
were carefully noted. The progressive increase of elec- 
trical resistance was thus compared directly with the in- 
creasing volume of a permanent gas (carefully dried) 
between the limits of zero and 470° Centigrade, anda ratio 
established which is represented by the formula— 
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in which T signifies total temperature counting from the 
absolute zero, and a, 8, and y specific coefficients for each 
metal. According to this formula the electrical resistance 
is a constant at the absolute zero, and progresses in a 
ratio represented graphically by a tipped-up parabola, 
approaching more and more toward a uuiform rauo at 
elevated temperatures. Although the comparison with 
the air thermometer could only be carried up to 470° C., 
the general correctness of the ratio of increase just stated 
has been veritied by indirect means in measuring pro- 
gressive heats, and by comparison with the platinum ball 
pyrometer. 
It is important to mention here that great care must be 
exercised in the selection of the platinum wire for thic 
measuring spiral, platinum wire having been met with 
conducting only 4°7 times better than mercury at zero C., 
and others conduciing 82 times better than mercury, 
although both samples had been supplied by the same 
‘eminent makers, Messrs, Johnson and Mathey. The ab- 
normal electrical resistance of some platinum wire is due 
chiefly to the admixture of iridium or other metals of the 
same group, and it appears that the platmum prepared by 
the old we!ding process is purer and therefore better suited 
for electrical purposes than the metal consolidated by 
fusion in a Deville furnace. 
In conclusion, | shall show some working results of the 
pyro.netcr in measuring by means of the same protected 


coil a mixture of ice and water, boiling water, molten lead, | 


and the fire itself by which the lead is melted, the read- 
ings produced being 2° C., 98° C., 330° C., and 860° C. re- 
spectively. The latter temperature signified a cherry red 
heat,as may be judged by the appearance of the tube 
when withdrawn from the fire. The instrument which 1 
have had the honour to bring before you this evening has 
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already received several useful applications. Through its 
first application an important telegraph cable was saved 
from destruction through spontaneous generation of heat, 
Prof. Bolzani, of Kasan, has made some interesting appli- 
cations of it for recording the temperature at elevated 
points and at points below the earth’s surface. Mr. Low- 
thian Bell has uscd it in his well-known researches on 
blast-furnace economy ; and at several iron-works pyro- 
meter tubes are introduced into the heating stoves, and 
permanent'y connected with the office, where the heat of 
each stove can at all timcs be read off and recorded. 
These and other applications are sufficiently self-evident, 
if the soundness of the principles upon which I re’y is 
conceded ; but I feel that the shortness of time at my 
command has hardly enabled me to do more than to pass 
these in review, while endeavouring to demonstrate the 
results obtained of recording the temperatures of distant 
or inaccessible places, including furnace temperatures. 


NOTES 


THE ‘‘ Faraday lecture” of the Chemical Society will take 
place on Thursday, May 30, at § o’clock, in the theatre of the 
Royal Ins‘itutioa, Albemarle Street. This lectureship, founded 
ia honour of the late Prof. Faraday, was inaugurated two years 
since by a masterly address given by M. Dumas of Paris. Prof. 
Cannizzaro of Palermo has consented to deliver the lecture this 
yea", which will be anticipated with much interest; he has 
chosen as his subject ‘*Considérations sur quelques points de. 
l’Enseignement théorique de la chimic.” 

Ar the meeting of the Royal Geographical Society held on 
Monday evening last, Sir Henry Rawlinson said that the opinion 
of the Council of the Socieiy was favourable to the authenticity 
of the inteliigence received by telegram respectiag Dr. Liviag- 
stone. They had every reason to expect that Dr. Livingstone 
and Mr. Stanley woul] meet about the beginaing of the year. 
But if there had been any discovery and relief, it was Dr. Living- 
stone that had discovered and relievel Mr. Stanley, and not 
Mr. Stanley who had discovered aad relieved Dr. Livingstone ; 
because Dr. Livingstone was in clover and Mr. Staaley was ab- 
solutely destitute. They knew by the last account that Mr. 
Stanley was without supplies, and he must have undergone 
much difficulty ia getting to Ujiji; whereas this place was the 
head-quarters of Dr. Livingstone’s supplies. Ie expected that 
they would have full letters in the course of a fortnight from 
Zanzibar, which would inform them on what was kaown about 
Dr, Livingstone and Mr. Stanley, and in the meantime he could 
only say that the telegram was credible. 


We exceedingly regret to have to anaounce the death, after a 
short illaess (but too probably the effect of overwork), of Mr. 
George Robert Gray, F.R.S., Senior Assistant Keeper of the 
Zoological Collections ia the British Maseum, and an ornitholo- 
gist of world-wide reputation throazh his numerons works. Of 
these we need only particula-ise two—bat two such as have 
hever been executed by any other man—the ‘‘ Genera of Biids,”” 
ia three folio volumes (1844-1849), illustrated by the late Mr, 
Mitchell, some time secretary of the Zoological Society, and by 
Mr. Wolf, showing an amount of labour at that time unparal- 
leled ; and the ‘* Hand-list of Birds,” only completed last year, 
and compiied with a like amount of assiduity. Both thesaa e 
works fonad to be indispensable by advanced students of O-ni- 
thoiozy in every country ; a fact which is alone sufficient proof 
of their value. The magniiicent bird gallery ia the British 
Museum, probably the most popular portion of that building, 
owes its chief importance to Mr, Gray’s labours ; and we hope 
that, in selecting a successor to fill his post, the trustees will not 
hold themselves bound by any rule of routine, but will take carc 
that the officer in whose charge the splendid collection will be 
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placed is one whose appointment will command the confidence 
of ornithologists, not in this country only, but throughout the 
world. 


Just before going to press we have received the new scheme 
for the Natural Sciences, prepared by the Board of Studies at 
Oxford. We can only at present note the publication of this 
important document, of which we will give the main features 
next weck. 


AT the meeting of the French Academy on May 6, MM. Mas- 
cart and Janssen were selected to be recommended to the Minis- 
ter of Public Instruction as candidates for the Chair of General 
and Experimental Physics at the College of France, vacant by 
the resignation of M. Regnault. 


A MEETING of gentlemen who have within the last fifty years 
attended the Natural Philosophy class in the University of Edin- 
burgh was recently held, to consider the best means of recognis- 
ing the long services of Mr. James Lindsay, Experimental 
Assistant to the Trofessor of Natural Philosophy. Mr, Lindsay 
has been connected with the University for the last 58 years, and 
has acted as Experimental Assistant to the Professor of Natural 
Philosophy for 53 sessions, serving successively Prof. Sir John 
Leslis, Principal James David Forbes, and Prof. P. G._ Tait. 
Mr. Lindsay has assisted these gentlemen in their original in- 
vestigations, and bas thus been intimately associated with the 
progress of physical science in Scotland within the last half- 
century. All have borne unqualified testimony to his accuracy 
as an experimentalist. Mr. J. C. Young, of 4, Brighton lace, 
Portobello, and Mr. James Dewar, of 15, Gilmour Place, E-din- 
burgh, are the secretaries to the committee, and will gladly 
receive subscriptions in aid of the fund, whicn, we doubt not, 
will speedily be collected for so worthy an object. 


AT the meeting of the Zoological Society on June 4, Prof. 
Owen will read a paper upon a new large wing less bird 
recently discovered in the post-tertiary deposits of Queensland, 
Australia. Prof. Owen refers these remains toa new genus of 
Srruthioncs, Mied to the Emeu (Dromeus), which he proposcs to 
call Dromornis. 


Tur Conversazione of the Society of Arts is fixed to take 
place at the South Kensington Museum on Wednesday, the r9th 
of June. 


Tue President of the Institution of Civil Engineers, Mr. 
llawksley, has issucd cards of invitation for a conversazione on 
Tuesday, the 28th inst, in the Western Galleiies of the Inter- 
national Eahibition Duildings at Kensington. 


Dr. Hooxek has just isued his Report of the Reyal Gardens 
at Kew for the year 1871. The number of visitors has not been 
quite equal to eikher of the two preceding years ; but the d.rector 
at ributes this entirely to the dim‘nished number of those 
clas es whose presence is in every way undesirable: the 
numbcr of visitors who take an intelligent interest in the 
gardens and their productions being, he believes, steadily on 
the increase. The number of Sanday visitors is more than two- 
vi ds of the total number on all the other days of the week ; 
Monday, the ‘‘artisans’ day,” showing considerably the largest 
rumbers of any of the week days, and Dr. looker speaks of the 
almost uniformly orderly conduct of the visitors on this day, con- 
trasting in some instances favourably even with that displayed by 
some of the fashionable Saturday visitors. In the Botanic 
Gardens no change of importance has been introduced, except 
the making of a few more shrubberies, and bringing together 
various scattered young trees by threes or in clumps, so as to give 
more extent of lawn in certain parts, and broader masses of 
foliage in others. The woiks in the Pleasure Grounds and 
Arboretum have been almost unintciruptedly continued, anda 


very large space has been planted, partly with young trees | 


{ weekly lectures on this subject. 


brought from the plantations in the Queen’s garden, &c., and 
partly with smaller things to act as a sheltertothese. The inter- 
change of living plants and seeds has been continually kept up 
with similar establishments abroad and in the colonies; and a 
gardener has been sent ont to Jamaica to re-establish the 
Botanic Garden there, at the request of the Governor, Sir J. P. 
Grant. 


THE following works, bearing more or less on Science, are 
announced as in the press :—-By Messrs. Longmans—-‘‘ An Ex- 
position of Fallacies in the Ilypothesis of Mr. Darwin,” by Mr, 
C. R. Bree, M.D., F.Z.8., 8vo, with plates; ‘‘As Regards 
Protoplasm,” by Mr. J. I]. Stirling. New and improved edition, 
completed by the addition of Part II. in reference to Mr. 
Hnxley’s second issue, and a new preface in reply to Mr, 
Iluxley in ‘‘ Yeast; an] by Messrs. Strahan—‘‘ Town 
Geology,” by the Rev. Charles King-ley. 


THE first part has just appeared of the long-expected Flora of 
British India by Dr. J. D. Ifooker, published under the autho- 
rity of the Secretary of State for India in Council. The terri- 
tory included in the Flora is that comprised within the British 
territories in India (including the Malay Peninsula and the An- 
daman Isles), together with Kashmir and Western Tibet, but 
excluding Affghanistan and Beluchistan, the plants of which 
countries are included in Boiss‘er’s ‘‘ Flora Orientalis,” and be- 
long to quite ancther botanica] region, that of Western Asia. 
Of the 12,000 to 14,000 species of flowering piants and ferns be- 
longing to British Indian botany, not a twelfth part has hitherto 
been brought together in any one general work on Indian plants; 
the description of the remainder being scattered through innumer- 
able British and foreign journals, or contained in loca] floras or 
works on general botany; and a very large number being either 
very badly described, or not at all. The work is, therefore, one 
of considerable labour as well as importance, Dr. Hooker being 
assisted in It by various other botanists. There are a large num- 
ber of new species described in this part; and the natural orders 
included in it are Ranunculaces, Dilleniacese, Magnoliacec, 
Anonacex, Menispermacee, Berheridexe, Nymphreace, Papa- 
veracexe, Capparidea, Resedacez, Bixinez, Violaceze, and Pitto- 
sporex, by Dr. Hooker and Dr. Thomson ; Cruciferz: by Dr. 
Tooker and Dr. Anderson ; Fumariace by Dr. Ilooker; and a 
part of Polygalexe by Mr. A. W. Bennett, 


Tu Annual Report of the Maidstone and Mid-Kent Natural 
Iistory and Philosophical Society for 1871 refers to the success- 
ful attempt made during the year to introduce instruction by 
means of science classes in connection with the society, The 
senior clas es of all the schools in Maidstone have been enrolled 
in one great class for the study of Physical Geography, and a 
class of over 300 pupils, constant in their attendance, receives 
The instruction is given 
gratuitously by members or officers of the Society, and the 
apparatns has also been provided or constructed by them. A 
class is also in operation for the study of Inorganic Chemistry. 
The Society is by this means performing a most useful function 
in spreading a love of science among our school-boys. 


AN error has been pointed out to us in the article entitled 
“English Rainfall in 1871” which appeared in our issue of 
April 18. One inch of rain is computed at 22,500 gallons per 
6,272,640 

277,274 
or more exactly 22,622°532, per acre. The error applies to 
columns y and 6 of the table there given, and to the first half of 
the second paragraph following, the error being equivalent to 123 
in every 22,500 gallons. The correct estimate of the rainfall or 
asquare mile during the year is 22,623 X Oyo X 2242 = 
32 1,612,902 gallons, or 14,739,053 hectolitres, nearly. 


acre, instead of, as it should be, = 22,623 gallons, 
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HISTORY OF THE NAMES CANBRIAN AND 
SILURIAN IN GEOQLOGY* 


(Concleted from page 37 


THE Lingula flags and Tremadoc slates have been made the 

subject of careful stratigraphical and palaontological studies 
by the Geological Survey, the results of which are set forth by 
Kamsay and Salter in the third volume of the Memoirs of the 
Geological Survey, published in 1866, and also, more concisely, 
in the Anniversary Address by the former to the Geological 
Society in 1863, (Geol. Jour. NIN. xviii.) The Lingula flags 
(with the underlying Menevian, which resembles them lithologi- 
cally) rest in apparent conformity upon the purple Iarlech rocks 
both in Pembrokeshire and in Merionethshire, where the latter 
appear on the great Merioneth anticlinal, long since pointed out 
by Sedgwick. The Lingula flags (including the Menevian), have 
in this region, according to Ramsay, a thickness of about 6, ovoft. 
Above these, near Tremadoc and Festiniog, lie the Tremadoc 
slates, which are here overlain, in apparent conformity, by the 
Lower Llandeilo beds. At a distance of eleven miles to the 
north-west, however, the Tremadoc slates disappear, and the 
Lingua flags are represented by only 2,oo0oft. of strata ; while 
in parts of Caernarvonsbire and in Anglesea the whole of the 
Lingula flags and moreover the Lower Cambrian rocks are want- 
ing,“ and the Llandeilo beds rest directly upon the ancient 
crystailine schists. In Scotland and in Ireland, moreover, the 
Lingula flags are wholly absent, and the Llandeilo rocks there 
tepose unconformably upon grits regarded as of Lower Cam- 
brian age. ‘Thus, without counting the Tremadoc slates, which 
are a local formation unknown out cf Merionethshire, we have 
(including the Bangor group and Lingula flags) beneath the 
Llandeilo, over 9,cooft. of fossiliferous strata, which disappear 
entirely in the distance of a few miles. From a careful survey 
of all the facts, the conclusion of Ramsay is irresistible, that 
there exist between the Lingula flags and the Llandeilo not 
merely one, but two great stratigraphical breaks in the succession ; 
the one between the Lingula flags and the Lower Tremadaoc slates, 
and the other betweea the Upper Tremadoc slates and the Lower 
Llandeilo. 

This conclusion is confirmed by the fact that there exists at 
each of these horizons a nearly complete paleontological break. 
The fauna of the Tremadoc slates is, according to Salter, almost 
entirely distinct from that of the Lingula flags, and not less 
distinct from that of the so-called Lower Llandeilo or Arenig 
rocks (the equivalents of the Skiddaw slates of Cumberland). 
Hence, says Ramsay, it is evident ‘‘that in these strata we have 
three perfectly distinct zones of organic remains, and therefore, 
in common terms, three distinct formations.” The palzeonto- 
logical evidence is thus in complete accordance with that furnished 
by stratigraphy. We cannot leave this topic without citing the 
conclusion of Ramsay, that ‘‘each of these two breaks neces- 
sarily implies a lost epoch, stratigraphically quite unrepresented 
in our area ; the life of which is only feebly represented in some 
cases by the fossils common to the underlying and overlying 
formation.” In connection with this remark, which we conceive 
to embody a truth of wide application, it may be said that strati- 
graphical breaks and discordances in a geological series may, 
a priori, bs expected to occur most frequently in regions where 
this series is represented by a large thickness of strata. The ac- 
cumulation of such masses implies great movements of sub- 
sidence, which, in their nature, are limited, and are accompanied 
by elevations in adjacent areas, from which may result, over 
these areas, either interruptions in the process of sedimentation, 
or the removal, by sub-aerial or sub-marine denudation, of the 
sediments already formed. The conditions of succession and 
distribution, it may be conceived, would be very different in a 
region where the period corresponding to this same geological 
series was marked by comparatively small accumulations of 
sediment upon an ocean-floor subjected to no great movements. 

This contrast is strikingly seen between the conformable series 
of less than 2,000 feet of strata which in Scandinavia are 
characterised by the first three palzeozoic faunas (Cambrian and 
Silurian) and the repeatedly broken and discordant succession of 
more than 30,000 feet of sedimentst which in Wales are their 


* Reprinted from advance sheets of the Canadian Naturalist. 

+ The Longmynd rocks in Shropshire are alone estimated at 20 000 feet ; 
but their supposed equivalents, the Harlech rocks of Pembrokeshire, have a 
measpred thickness of 3,300, while the Llanberis and Harlech rocks 
together, in North Wales, equal from 4,000 to 7,000 feet, and the Lingula 
flags and Tremadoc slates, united, about 7,000 feet. The Bala group in 
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paleontological equivalents. It must, however, be considered 
that in regions of small accumulation where, as in Scandinavia, 
the formations are thin, there may be lost or unrepresented zoo- 
logical epochs whore place in the series is maiked by no strati- 
graphical break. In such comparatively stable regions, move- 
ments of the surface sufficient to cause the exclusion, or the dis- 
appearance by removal, of the sma'l thickness of strata corre- 
sponding to an epoch, may take place without any conspicuous 
marks ot stratigraphical discordance. 

The attempt to establish geological divisions or horizons upon 
stratigraphical or paleontological breaks must always prove 
fallacious. Irom the nature of things, these, whether due to 
non-deposition or to sub:equent removal of deposits, ranst be 
local ; and we can say confidently that there exists no break in 
life or in sedimentation which is not somewhere filled np and 
represented by a continuous and conformable succession. While 
we may define ene period as characterised by the presence of a 
certain fauna, which, in a succeeding epoch, is replaced by a 
different one, there will always be found, in some parts of their 
geographical distribution, a region whcre the two faunas com- 
niingle, and where the gradual disappearance of the old before 
the new may be studied. The division of our stratihed rocks 
into systems is therefore unphilosophical, if we assign any defi- 
nite or precise boundaries or limitations to these. It was long 
since said by Sedgwick with regard to the whole succession ot 
life through geologic time—that all belongs to one great systema 
nature. (Vhilos. Mag. 1V. viii. 359 } 

We have al:eady noticed that Barrande, as early as 1552, gave 
the name of Primordial Silarian to the rocks which, in Bohemia, 
were marked by the first fauna ; although he, at the same time, 
recognised this as distinct from and older than the second fauna, 
discovered in the Llandeilo rocks, which Murchison had de- 
clared to represent the dawn of organic life. Into the reasons 
which led Barrande to include the rocks of the first, second, and 
third fauna in one Silurian system (a view which was at once 
adopted by the British Geological Survey and by Murchison 
himsel1), it is not our province to inquire ; but we desire to call 
attention to the fact that the latter, by his own principles, was 
hound to reject such a classification. In his address be‘ore the 
Geological Society in 1842 (already quoted in the first part of 
this paper) he declared that the discussion as to the value of the 
term Cambrian involved the question ‘‘whether there was any 
type of fossils in the mass of the Cambrian rocks different from 
those of the Lower Silurian series. If the appeal to nature 
should be answered in the negative, then it was clear that the 
Lower Silurian type must be considered the true hase of what ! 
had named the protozoic rocks; but if characteristic new forms 
were discovered, then would the Cambrian rocks, whose place 
was so well established in the descending series, have also their 
own fauna, and the palceozoic base would necessarily be removed 
to a lower horizon.” 

In the event of no distinct fauna being found in the Cambrian 
series, it was declared that ‘‘the term Cambrian must cease to be 
used in zoological classification, it being in that sense synony- 
mous with Lower Silurian.” (Proc. Geol. Soc, iii, 641 ef sey.) 
That such had been the result of palceontological inquiry Mur- 
chison then proceeded to show. Inasmuch as the only portion 
of Sedgwick’s Cambrian which was then known to be fossilife- 
rous, was really above and not below the Llandeilo rocks, which 
Murchison had taken for the base of his Lower Silurian, his 
reasoning with regard to the Cambrian nomenclature, based ona 
false datum, was itself fallacious; and it might have been ex- 
pected that when the Government surveyors had shown his 
stratigraphical error, Murchison would have rendered justice to 
the nomenclature of Sedgwick, But when, still later, a farther 
‘appeal to nature” led to the discovery of ‘‘ characteristic new 
forms,”’ and established the existence of a ‘‘type of fossils in the 
mass of the Cambrian rocks different from those of the Lower 
Silurian series,” Murchison was bound by his own principles to 
recognise the name of Cambrian for the great lestiniog group, 
with its primordial fauna, even though Barrande and the 
Government surveyors should unite in calling it Primordial 
Silurian. 

He however chose the opposite course, and now attempted to 
claim for the Silurian system the whole of the Middle Cambrian 
or Festiniog group of Sedgwick, including the Tremadoc slates 
the Berwyns exceeds 12,000 feet, and the proper Silurian, from the base 
of the Upper Llandovery or May Hill sandstone, attains from 5,000 to 
6,coo feet ; so that the aggregate of 30,000 feet may be considered helow 
the truth. (Mem. Geol. Survey, ili. part 2, pages.72, 222, and Siluria, 
4th ed. 185.) 
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and the Lingula flags. The grounds of this assumption, as set 
forth ia the successive cditions of © Siluria” from 1854 to 1867, 
and in various memoirs, may be inc'wled under three heads : 
first, that the Lingula flags have been found to exist in some 
parts of his original Silunan region; second, that no clearly- 
defined base had been assigne] by him to his so-called system ; 
and third, that there are no means of drawing a line of demarc- 
ation hetweea these Middle Cambrian formations and the over- 
lying Llandeilo. 

With regard to the first of these reasons, it is to be said that 
the only known representatives of the Linagu'’a fags in the 
region deseribel by Murchisen in his “ Silurian System ” are the 
black slates of Malvern, and some scanty outlters which, ia 
Shropshire, lie betweea the old Longmynd rocks and the base of 
the Stiper-stones, The former were thea (as has already been 
shown) supposed by him to belong to the Llandeilo, or rather to 
the passage-beds between the Llandeilo and Cambrian (Bala) ; 
while with regard to the latter, Ramsay expressly tell us that 
they were not originally classed with the Silurian, but have since 
been inciuded ia it. (Mem. Geol. Sur. iii. part 2, page 9; 
and 242, foot-note } 

The Liandeilo beds were by Murchison distinctly stated to be 
the base of the Silurian system (Sil. Sys. 222) ; and it was further 
declared by him that in Shropshire (unlike Caermarthenshire) 
‘there is no passage from the Cambrian to the Silurian strata,” 
but a hiatus, marked by disturbances which excluded the passage- 
teds, and caused the Lower Silurian to rest unconformably upon 
the Longmynd rocks, (Ihid, 256; and plates 31, sections 3 and 
6; 32, section4 ) Butin “Siluvia” («st ed. 47) the two are stated 
to be conformable ; and in the subsequent sectiuns of this region, 
made by Aveliae, and published by the Geological Survey, the 
evidences of this want of conformity do not appear. Murchison 
at that time confounded the rocks of the Longmynd with the 
Cambrian (Bala) beds of Caermarthenshire aad Brecon. (Sil. 
Sys. 416). [lence it was that he gave the name of Cambrian to 
the former; and this mistake, moreover, led him ta place the 
Cambrian of Caermarthenshire beneath the Landeilo. It is clear 
that if he claimed no well-defined base to the Llandeilo rocks ia 
this latter (their typical regioa), it was because he saw them 
passing into the overlying Bala heds. There was, in the error 
by which he placed éclow the Llandeilo, strata which were 
really «4o7e them, no ground whatever for afterwards including 
in his Silurian system, as a dowaward continuation of the Llan- 
deilo rocks (which are the basal portion of the Bala group), the 
whole Festiniog group of Sedgwick ; whose infra-position to the 
Bala had been shown by the latter long before it was known to 
be fossiliferous. 

It was, however, claimed by Murchison that no line of separa- 
tion can be drawn between these two groups. The results of 
Ramsay and of Salter, as set forth in the address of the former 
before the Geological Society in 1863, and more fully ia the 
Memoirs of the Geological Survey (vol. iii, part 2) published 
in 1866, with a preface by himself, asthe director of the Survey, 
are completely ignored by Murchison. The reader familiar with 
these results, of which we have given a summary, finds with sur- 
prise that ia the last edition of ‘Siluria,” that of 1867, they are 
noticed in part, but only to be repudiated. In the five pages of 
text which are there given to this great Middle Cambrian divi- 
sion, we are told that the distinction between the Lower Trema- 


doc and the Liagula flags “‘is difficult to be drawn,” and that the | 


Upper Tremadoc slate passes into and forms the lower part of 
the Llandeilo, “ into which it graduates conformably ” (‘‘Siluria,”’ 
4th ed. p. 46). In each of these cases, on the contrary, accord- 
ing to Ramsay, there is observed “a break very nearly complete 
both in genera and species, and probable unconformity ;” the 
evidence of the palzeontological break being furnished by the care- 
ful studies of Salter; while that of the stratigraphical break, as 
we have seen, leaves no reason for doubt. (Mem. Geol. Sur. iii. 
part 2, pp. 2, 161, 234). The studeat of ‘‘Siluria” soon learns 
that in all cases where Murchison’s pretensions were concerned, 
the book is only calculated to mislead. 

The reader of this history will now be able to understand why, 
notwithstanding the support given by Barrande, by the Geological 
Survey of Great Britain, and by most American geologists, to 
the Silurian nomenclature of Murchison, it is rejected, so far as 
the Lingula-flags and the Tremadoe slates are concerned, by 
Lyell, Phillips, Davidson, Ifarkness, and IHicksin Eagland, and 
by Linnarsson in Swedea. These authorities have, however, 


admitted the name of Lower Silurian for the Bala group or | 


Upper Cambrian of Sedgwick ; a concession which can hardly 
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be defended, but which apparently found its way into use at a 
time whea the yet unravelled perplexities of the Welsh rocks 
led Sedgwick himself to propose, fora time, the name of Cambro- 
Silurian for the Bala group, This want of agreement among 
geologists as 1o the nomenclature of the lower palzeozoic rocks, 
causes no little confusion to the learner. We have seen that 
IIenry Darwin Rogers followed Sedgwick in giving the name of 
Ca-nbrian to the whole palzozoic series up to the base of the May 
[fill sandstone ; and the same view is adopted by Woodward in 
his Manual of the Mollusca. The student of this excellent book 
will find that ia the tables giving the geological range of the 
Mollusca, on pages £24, 125, and 127, the name of Cambrian is 
used in Sedgwick’s sense, as including all the fossiliferous strata 
beneath the May Hill saudstone, On page 123 it is however 
explained that Lower Silurian is a syaonym for Cambrian, and it 
is so used ia the body of the work. 

The distribution of the Lower and Middle Cambrian rocks in 
Great Britain may now be noticed. The former, or Bangor group, 
to which Murchison and the Geological Survey restrict the name 
of Cambrian, and which they sometimes call the Longmynd, 
bottom or basement rocks, oceupy two adjacent areas in Caernar- 
von and Merionethshire ; the one near Bangor, including Llan- 
beris, to the north-east, and the other, including Harlech and 
Barmouth, to the south-east of Snowdoa ; this mouatain lying in 
a synclinal between them, and rising 3,571 feet above the sea. 
The great mass of grits or sandstones appears to he at the summit 
of the group, but in the lower part the blue roofing slates of Llan- 
beris are interstratified in a series of green and purple slates, 
grits, and conglomerates (some of the Welsh roofing-slates are, 
however, supposed to belong to the Llandeilo). (Mem. Geol. 
Survey ili. part 2, pages 54, 258). The Harlech rocks in this 
north-western region are conformably overlaid by the Menevian, 
followed by thetruc Lingula-flags, or Olenus beds, of the Middle 
Cambrian. Upon these repose the Tremadoe slates, which are 
not known in the other parts of Wales. The third area of Lower 
Cambrian rocks is that already described at St. David’s in Pem- 
brokeshire, about 100 miles to the south-west ; and the fourth, 
that of the Longmynd hills, about sixty miles to the south-east 
of Snowdon. The rocks of the Longmynd, like those of the 
other Lower Cambrian areas mentioned, consist principally of 
green and purple sandstones with conglomerates, shales, and some 
clay-slates. They occasionally hold flakes of anthracite, and 
small portions of mineral pitch exude from them in some locali- 
ties. The only evidence of aaimal life yet found in the rocks of 
the Loagmynd is furnished by worm-burrows, the obscure re- 
mains of a crustacean (the Pufcoprge Rumsay?) anda form like 
fistioderma, This latter organic relic, with worm-burrows, and 
the fossils named O/dhamia, is found on the coast of Ireland 
opposite Caernarvonshire, ia the rocks of Bray Ilead; which 
resemble lithologically the Harlech beds, and are regarded as 
their equivaleats. 

Still another area of the older rocks is that of the Malvern 
hills, on the western flanks of which, as already mentioned, the 
Lingula flags are represented by about 500 feet of black shales 
with O/uzzs, naderlaia by 600 feet of greeaish sandstones con- 
taining traces of fucoids, with Serpulites and an Odo/e/a. It is 
not improbable, as suggestel by DBarrande and by Murchison, 
that these 1,100 feet of strata represent, in this region, the great 
mass of the Lingula flags, and, we may add, perhaps the whole 
series of Lower Cambrian strata, which ia Caernarvonshire and 
Pembrokeshire underlie them; since these sandstones of Mal- 
yvern, like those of St. David’s, rest upon crystalline schists, and 
are in part made up of their ruias. 

These crystalline schists of Malvern, which are described by 
Phillips as the oldest rocks in Eagland, and by Mr. Elull are 
conjectured to be Laurentian, seem, from the descriptioas of their 
lithological characters, to resemble those of Caeraarvon and 
Anglesea, with which they are, by Murchison, regarded as identi- 
cal, The crystalline schists of these latter localities are by Sedgwick 
described as hypozoic strata, below the base of the Cambrian. 
Murchison, however, in the first edition of his ‘* S:luria,” adopted 
the suggestion of De la Beche that they themselves were altered 
Cambrian Strata. In fact, they directly underlie the Llandeilo 
rocks, and were appareatly coaceived by Murchison to represent 
the downward continuation of these, upoa which he had insisted. 
This opinion is supported by ingenious arguments on the part 
of Ramsay (Mem. Geol. Survey, iii, part 2, Aassém). I am 
however disposed to regard them, with Sedgwick and Phillips, 
as of pre-Cambrian age, and to compare them with the Huronian 
series of North America, which occupies a similar geological 
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horizon, and with which, as seen in northern Michigan, and in 
the Green Mountains, 1 have found the rocks of Anglesea to 
offer remarkable lithological resemblances. 

It may here be noticed that the gold-bearing quartz veins in 
North Wales are found in the Menevian beds, and also, accord- 
ing to Selwyn, throvghout the Lingula flags. These fossiliferous 
strata at the gold mine near Dolgelly appear in direet contact 
with diorites 2nd chloritic and taleose schists, which are more or 
less cupriferous, and themselves also contain gold-bearing quartz 
veins (Mem. Geol. Survey, part 2, pp. 42, 45, and Siluria, qth 
ed, 450, 547). 

The following table gives a view of the lower palzeozoic rocks 
of Great Britain and North America, together with the various 


nomenclatures and classifications referred to in the preceding 
pages. In the second column, the horizonal black lines indicate 
the positions of the three important paleontological and strati- 
graphical breaks signalised by Ramsay in the British succession 
(Mem. Geol. Survey, iii. part 2, page 2). Ina table by David- 
sou in the Geological Magasine for 1868 (v. 305) showing the 
distribution of organic remains in these lower rocks, he gives, 
as the Testiniog group of Sedgwick, only the Dolgelly and 
Maentwrog beds of Belt (the Upper and Middle Lingula flags), 
and makes of the two divisions of the Tremadoc rocks a separate 
group; the whole being described as the Upper Cambrian of 
Sedgwick. This, however, is not the present grouping and 
nomenclature of Sedgwick, nor was it his earlier one, So far as 


Lower Pat.eozoic Rocks or Evrorpe anp NorTH AMERICA 


Brivis NortH AMERICAN NOMENCLATURES OF SEDG- BaRRANDE'S ANGELIN’S 
SuB DIVISIONS. SUB-DIVISIONS, WICK AND MURCHISON, CLASSIFICATION. Divisions. 
14 Ludlow. Lower Helderberg. i Silurian, Sedgwick. Third fauna, Walle, WA0L,, 
l 13 Wenlock. il { Niagara, Clinton, Upper Silurian, including or Regiones 
12 Upper Llandovery. J Medina, Oneida, \ Murchison, Etages H, G, F, E. E, and DE. 
Lower Llandovery. Hudson-River, Utica, }| anbrian 0 
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as) Upper Llandeilo j ( Black-River, Lower Silurian, } spiel ee GH Wo sala 
8 Lower Llandeilo. \\ Ubazy. z Al urchison. g Etage D. D, C, and BC. 
7 Upper Tremadoc. Levis. Middle atibrian onl 7 nae 
6 Lower Tremadoc. i Calciferous. Festiniog group, Sedowich. First fauna, Wi I 0, 
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5 Dolgelly. Ve | ee | Primordial fauna, Regiones 
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3 Menevian, Braintree and St.John.) Lower Cambrian or Etage C, apd 
2 Harlech. ? Nangor group, Sedrick. and probably also nese 
I Llanberis. ? Cambrian, &l.>chison. Frage B. Pucoidarum. 


regards Middle and Upper Cambrian, this discrepancy is ex- 
plained by the fact already stated, that in 1843 Sedgwick pro- 
posed as a compromise the name of Cambro-Silurian for his Bala 
group, previously called Upper Cambrian ; by which change the 
Festiniog or Middle Cambrian beeame Upper Cambrian. When 
the true relation between the Lower Silurian of Murchison and 
the Bala group was made known, Sedgwick, as we have seen, 
re-claimed for the latter his former name of Upper Cambrian ; 
but this had meanwhiie been adopted for the Festiniog group, in 
which sense it is still used by Lyell, Phillips, Davidson, Hark- 
ness, and Hicks, {The Festiniog group, or Middle Cambrian, as 
defined, by Sedgwick, however, included not only the whole of 
the Lingula flags, but the Upper and Lower Tremadoc rocks 
(Philos. Mag. 1V. viii, 362). 

The only change which I have made in the groupings of the 
British'rocks adopted by Sedgwick and by Murchison, is in separat- 
ing the Menevian or Lower Lingula flags from the Festiniog, 
and uniting it with the Bangor group or Lower Cambrian. In 
this I follow, with Lyell and Davidson, the suggestion of Salter 
and Ticks. 

In the third column, (he sub-divisions are those of the New 
York and Canada Geological Surveys ; in connection with which 
the reader is referred to a table published in 1863, in the ‘‘ Geo- 
logy of Canada,” p. 932. Opposite the Menevian I have placed 
the names of its principal American localities, which are Brain- 
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tree, Mass., St. John, New Brunswick, and St. John’s, Newfound- | 


land. With regard to the classification of Angelin, it is to be 
remarked that, althouzh he designates IT. as Aeyio Olenorum, and 
Ill. as Regio Conocorypharun, the position of these, according to 
Linnarsson, is to be reversed ; the Conocoryphe beds with /’a7a- 
doxides heing below, and not above, those holding O/enzs. The 
Regio Fucoidarunt in Sweden has lately furnished a brachiopodons 
shell, Lingula monilifera, besides the curious plant-like fossil, 
Lophyton Linneanum, (Linnarsson, Geol. Mag., 1869, vi. 393.) 
T. STERRY Ilunr 


SOCIETIES AND ACADEMIES 
LONDON 
Zoological Socicty, May 7.—Prof. Newton, V.P., I. R.S., 
in the chair. 
had been made to the society’s collection during the month of 
March, 1872, amongst which were two red-necked bustards 
(Lufodotis denhanti), presented by Mr. 


Governor Ussher, and a Beatrix antelope (Oxy. ebatrix) 
from the Persian Gulf, received on deposit. — Mr. P. L. 
Sclater exhibited and made remarks on a skull of the Hairy 
Tapir of the Andes (Z@firns.roulini) obtained by Mr. Buckley 
duiing his recent expedition to Ecuador.—Prof. Owen read the 
eighteenth of his series of memoirs on the extinct birds of the 
genus Dinornis and its allies, in which was contained the descrip- 
tion of the pelvis and bones of the leg of Dinornis gravis, a 
supposed new species allied to D. crassus, and a general resumé 
of the described species of the genus Dizornis.—The Viscount 
Walden, F.R.S., communicated an appendix to his paper on the 
birds of Celehes, read at a former meeting of the society, and 
containing an account of twelve species to be added to the Cele- 
bean Avifauna. This raised the total number of known species 
of Celebean birds to 205.—Mr. Henry Buckley exhibited the 
eggs of three species of North American birds, which he believed 
had never previonsly been obtained. The eggs were those of Fa/co 
polyagrus, Elanoides furcatus, and Ictinia Alississippiensis.—Mr. 
H. E. Dresser exhibited the egg of Querguedule marmorata, col- 
lected in Spain by Major Irby, this being probably the first 
authenticated instance of the breeding of this bird in Spain.— 
A communication was read from Mr, W. H. Hudson, eon- 
taining field notes on the habits of the swallows, of the genus 
Frog, met with in the Argentine Republic. To this was added 
some notes on the species by Mr. P. L. Sclater—A communica. 
tion was read from Mr. G. French Angus, containing descrip- 
lions of ten new species of land and marine shells, mostly 
from Australia. —A second communication from Mr, Angus con- 
tained the description of a new species of Vo/i/a, proposed tobe 
ealled ] ola hargravesti—aA paper by Mr. 11. Adams was read, in 
which he described a new species of Geotrochus from the Island 
of New Britain, proposed to be called G. ferguson? A commu- 
nication was read from Dr. J. E. Gray, F.R.S., containing a 
description of Pellastes forsteni, a species of land tortoise from 


‘ Celebes.—Two communications were read from, Mr, J. M. 


The secretary read a report on the additions that , 


Brazier, giving descriptions of land and marine shells col- 
lected in Australia and Lord Howe’s Island.—A communica- 
tion was read from Mr. A, Anderson, containing some addi- 
tional notes on the Raptorial birds of North Western India, 
—A paper by Dr. J. E. Gray, F.R.S., was read, describmg a 
young Tapir irem the Peruvian Amazons, which he proposed to 
call Zafrrus terrestris peruvianus.—A communication was read 
, from Dr. J. E. Bowerbank, F.R.S., containing the third part of 


C. D. O'Connor and ° his contributions to a general history of the Sfousrade, 
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Entomological Society, May 6.—Mr. IT. T. Stainton, 
F.R.S., vice-president, in the chair.—Mv. EH. Saunders ex- 
hibited a series of species of Australian Aufrestidec, illustrating 
the great sexual differences existing in these insects. Mr. I. 
Smith exhibited a large collection of //jnenoplera, chiefly cfev- 
hata, sent by Mr. G@ Lewis from Wiogo in Japan. The whole 
collection was strikingly European in its aspect, though the 
species were in most cases different ; the genera we c all repre- 
sented in Europe save one genns of ants.— Mr. Verrall exhibited 
an example of Syrp/us lasiophthalmaus with a peculiar mal- 
formation of two tibia, whi:h appeared as though they had 
been broken, probably when the insect had just emerged 
from the puparium, and badly united afterwards. — Mr. 
Stainton exhibited an aspen leaf, sent by Lord Walsing- 
ham from Oregon, p’crced by a multitude ot small oval holes, 
caused by small mining micro-lepidopterous larvee, which 
each detached an oval case formed of the cuticles of the leaf. 
These cases had produced a minute moth of the genus asi tisca, 
which he also exhibited. Wr. 1. Saunders read “ Descriptions 
of twenty new species of u/restidic.”—Mr. H. W. Bates reada 
memoir on the Longicorn Cofopiera of Chontales, Nicaragua ; 
enumerating 242 species sent home by Mr. Belt, and describing 
the new forms. This collection elicited two general facts—firstly, 
the homogeneity of the insect fauna of the forest region of tropical 
Americi, over, probably, 45 degrees of latitude, and, secondly, 
the existence of a distinct northern element, whose metropolis is 
Central America. 


Chemical Society, May 2.—Dr. Frankland, F.R.S., presi- 
dent, in the chair. Mr. E. Kiley delivered his lecture on the 
Manufacture of Iron and Steel. The lecturer in his discourse 
treated of the influence of the elements associated with iron in 
the pig, and the part they play in the subsequent conversion of 
pig into wronght-iron and steel. Although in certain districts 
there is not much variation in the pig made, the same ore and 
fuel being constantly used, yet in others, as South Wales and 
Staffordshire, so many varieties of ore are employed that pig 
of all descriptions is produced. From the results of the analysis 
of samples of Yorkshire hot-blast pig (No. 1 to 6 iron) from the 
same works, it would appear that whilst the phosphorus is almost 
constant in all the kinds, namely, about © g per cent, the quantity 
of sulphur decreases and that of silicon increases with the 
number. It is possible that the differences in the amount of sul- 
phur present would explain the differences in the quality of the 
pig, for it is certain that sulphur makes grey iron white; but, 
at the same time, the different numbers of grey iron may be pro- 
duced by differences in the rate of cooling. On examining the 
pigs from which the best wrought-iron is made, they will be found 
to contain silicon and phosphorus. Swedish iron, which con- 
tains no phosphorus and but little silicon, when used by itself, 
gives red short iron, It will be seen from this that silicon and 
phosphorus play an important part in the manufacture of iron. 
Hematite pig frequently contains as much as 4 or 5 per cent. of 
silicon. The chief constituents of pig-iron are, besides iron, car- 
bon, silicon, sulphur, phosphorus, and manganese, traces of copper 
and titanium (the latter only in grey iron), frequently nickel and 
cobalt, and occasionally vanadium and arsenic. ‘The per-centage 
of carbon in pig iron varies from 3 to 4 percent., but the question 
as to whether it forms any definite compound with iron is open to 
great doubt. Mr. Snelus has shown that by sifting out the finer 
portions from the borings of Middlesboro’ pig a material could 
be obtained containing 7 per cent. of carbon, and by elutriation 
one containing more than 41 per cent. The sulphur seems always 
to be derived from the sulphide of iron present in the fuel or 
ore, but from some experiments it would seem that an excess of 
lime may act on the sulphide in the coke and convert it into sul- 
phide of calcium and metalliciron. — Silicun is always present to 
a greater or less extent in iron. With respect to phosphorus, 
practically speaking, all that is present both in the ore and inthe 
fuel paises into the iron. After some remarks on the com- 


paratively small value of titanium as an ingredient of iron, the | 


speaker discussed the quality and composition of the fuel em- 
ployed in smelting, and then passed on to the process of refining. 
The time required for this seems to depend on the quantity of 
silicon present in the pig, much of it being separated during the 
operation, along with some sulphur and phosphorus, and a little 
carbon. The process of puddling was then described, and the 
merits of the various machines for superseding manual labour dis- 
cussed, with especial reference to the results obtained with that 
of Mr. Danks; the great advantage of machine puddling being 
the uniform quality of the wrought-iron made. In conclusion 
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the author made some remarks especially with reference to the 
occurrence of silicon in steel. This elaborate and exhaustive 
memoir was copisusly illustrated by analyses. 
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THURSDAY, MAY 23, 1872 


THE OXFORD SCHEME OF NATURAL 
SCTO BIN Ol Be 


patt true lovers of English science, we might say all 

discerning lovers of thcir country, must have 
watched with anxious interest the efforts which in these 
latter times a few able and energetic men at each of our 
ancient universities have been making to strengthen and 
widen the study of Natural Science in thoze so-called 
seats of learning ; and must have admired the zeal and 
wisdom with which they have fought against the stub- 
born resistance of the powers that be. To all such the 
recently-issued programme of the Board of Natural 
Science Studies at Oxford will have particular intcrest ; 
for upon the wisdom of the regulations introduced by 
that Board will depend in great measure the future of 
Natural Science at Oxford. 

In calling attention to this programme we shall so far 
rely on our well-known admiration of the talents and 
energy of the members of the Board as to take leave to 
say nothing of its good points. These will be read and 
known of all men who love science; and the results of 
the scheme, as far as its good features are concerned, will 
be the reward of its framers, whether, as we hope, they 
succeed in establishing Natural Science at Oxford in its 
proper dignity and power, or whether, as we fear, they 
eventually succumb to all those many influences which 
seem slowly but surely to be pressing the life out of both 
Oxford and Canibridge. 

We think we shall be best furthering the interests of 
Science if we content ourselves with pointing out the blots 
of the scheme, blots which stand out in the stronger re- 
lief the more one dwells on what ought to be its im- 
mediate results, viz., the destruction of mere cram-work 
and the encouragement of the spirit of original research. 

We learn that the student who wishes to take honours 
in Natural Science, must undergo a previous examination 
in the elements of Mechanics, Physics, and Chemistry. 
We have no remark to make on this, except to suggest 
that if the elements of Biology had been added, matters 
would have been vastly simplified, and much of the con- 
fusion to which we shall have presently to refer entircly 
done away with. 

Having passed this previous examination, the student 
may elect to be examined in either Physics, Chemistry, or 
Biology, with or without certain special subjects, such as 
Geology, Zoology,or Botany. 

Touching the examination in Physics we will simply 
express our regret that there is no definite statement 
that the examination in this branch will be partly of a 
practical kind. This is of course intended, but it is not 
specially stated. If the distinguished Oxford Professor 
of Experimental Physics knew what hard work his friends 
had to persuade the world that his superb laboratory is 
a real honest workshop, and not a gorgeous palace and 
magnificent show-room, he would haye had the instructions 
touching the practical part of the examination in Physics 
printed in capitals or italics rather than omitted altogether. 


* Notice of the Board of Studies for the Natural Science School of the 
University of Oxford, 1872. 
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the restriction of the practical part of the examination to 
the old-fashioned inorganic analysis secms to us to mark 
an opportunity lost. Is the detection and estimation of a 
base and an acid for ever to remain the be-all and end-all 
of practical chemistry? Wetrust not. A change in this 
respect must soon take place in our cxamining bodies, and 
Oxford might have led the way. 

It is to the biological part of the scheme that we desire 
more particularly to call the attention of our readers. The 
student who wishes to go cut in Biology may take the 
general subject of Biology either alone or together with 
certain restricted special subjects, such as Comparative 
Osteology, Ethnology, &c., or together with either of the 
larger special subjects, Zoology, Botany,andGeology. The 
general subject of Biology comprises General and Comp3- 
rative Anatomy and Histology, both animal and vegetable, 
Human and Comparative Physiology, with Physiolovical 
Chemistry, and “the general philosophy of the subject.” 
Our readers will naturally wonder what is meant by this 
last heading. They probably have been accustomed to 
consider that science is philosophy, and that the philosophy, 
for example, of comparative anatomy, grows out of the 
facts organically, is borne by the subject as plants bear 
flowers and fruits, and cannot be pinned on, like an arti- 
ficial blossom on a garland, either in an examination or 
elsewhere. The mystery disappears when we turn to the 
list of books recommended (about which we shall have a 
word to say), where we find under the head of Genera 
Philosophy Agassiz’ “ Classification ” and Whewell’s “ In- 
ductive Sciences.” Evidently the Board desires to try the 
students as the saints of old were tried in order to be 
made perfect ; they tempt them with courses of evil read- 
ing to see whether the truth be in them or no, But to re- 
turn : the scheme, as it stands at present, does very well 
for a man who goes in for the general subject of Biology 
on the strength of his acquaintance with the contents of the 
Oxford Museum, and his knowledge of that Physiology 
falsely so called which is built up on a comparison of the 
organs of one animal with those of another. The practical 
examination in dissections and histological preparations 
will most likely fairly test his proficiency in these matters, 
and if he takes up one of the minor special sudjects he 
will prohably have a good but limited idea of one par- 
ticular series of facts, e.g, the various forms of stomach 
presented by the animal kingdom. We doubt very much 
if the examination and preparatory course of study will 
have helped to make him a fruitful man of science, work- 
ing in and for ideas. Probably the reverse. 

But how much better off ishe than the poor botanist 
who gocs to seek at Oxford the means and help to make 
a working min of science of himself. He must first go 
through the general examination in Biology, must cram 
up text-hooks on Human Physiology, must read up all the 
futilities of the modern animal histologists, and dabble in 
the speculations of physiological chemists, to say nothing 
of his knowledge of the exoskeleton of the Arthropoda and 
other bits of special animal morphology, before he can 
turn to his heart’s desire, the classification of Phinerogams, 
And he will cram; that will be the inevitable result.* 

* The prolixity of some members of the Board seems to have driven the 
framer of the section of Botany into the opposite extreme. We cannot think 


it intended that the examination in Botany should be so feeble as the pro- 
gramme seems to intimate, 
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Ilardly better off is the physiologist, properly so called. 
What he needs as general education is a thorough know- 
ledge of physics and chemistry, with a general acquaintance 
with the fundamental laws and simpler facts of animal 
morphology. Instead of that, this scheme takes him 
away from physics and chemistry, and tries to smother 
him with the specialitics of morphology, to which he most 
probably has a decided natural repugnance, 

Worst off of all is the geologist, who has to go in for all 
three general subjects before he can make his special 
knowledge weigh with examiners, and who therefore will 
be induced to keep on cramming heterogeneous know- 
ledge up to the last moment ; forasmuch as the statutes 
tell him tat his place will depend “oz the joint result of 
his examination in all his subjects.” 

In our humble opinion it would have been far better 
to have made the previous examination to include the 
elements of Biology, and at the same time rather more 
searching as awhole. Every science scholar would then 
have known something of everything essential in Natural 
Science. Freed by this examination, he might have 
turned at once to that something of which he ought to 
know everything—to Geology, to Botany, to Animal Mor- 
phology, to Physiology, to Chemistry, to Physics. He 
would thus have, on the one hand, a sound foundation, 
with an insight into “the general philosophy,” properly 
so called, of all science, and by early training in a special 
branch would have had his face set towards original work. 
We have no space left to criticise the various items of the 
special directions under Biology, Geology, &c.; but we 
cannot refrain from uttering our protest against the per- 
nicious habit, carried to an excess in this programme, of 
recommending particular books for study. This always 
means “particular books for examination,” and is the 
most potent nurse of cram. Nor is the evil mended much 
by making the list of books large and long; for rather 
another evilis then introduced, viz., that of giving authori- 
tative sanction to bad books. We venture to assert that 
no man of science can look through the list of books ap- 
pended in this programme to his own particular line 
without Yeing compelled to admit that soine of the books 
recommended are essentially bad. We have spoken 
freely because the matter is one we have at heart. We 
must confess that the scheme at Oxford, as it stands at 
present, is inferior to that at Cambridge (excepting always 
that fearful system of order of merit, which hangs like a 
millstone round all Cambridge studies), and decidedly 
inferior to what the scientific examinations of the Univer- 
sity of London will be when some necessary changes have 
been made in its B.Sc. 


MADLERS HISTORY OF ASTRONOMY 


Geschichte des Himmelskunde, nach threm gesammtcu 
Umfange, von Dr. J. H. von Midler, Emeritirtem 
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Professor und Director der Sternwarte, Dorpat. 1 Band, | 


i. i. iii, Lieferungen. (Braunschweig. 


g, 1872. 
Williams and Norygate.) 


London : 
PERIOD when the love of astronomical study 
- long confined to a few sclect votaries, and dormant 


In general estimation—has attained an unprecedented 
and unlooked-for diffusion, is well suited for the appear- 
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ance of such a historical view of the subject as may not 
only form a book of reference and comparison for the 
more advanced cultivator of the science, but may com- 
mend itself to the less instructed student, as well by the 
accuracy of its statements as by the perspicuity of its 
views and the simplicity of its expression. The work of 
which the earlier portion is now lying before us, seems, 
as far as can be foreseen, well calculated to answer this 
end, and Germany may be congratulated upon the com- 
mencement, at least, of what, ere long, ought to be made 
popularly accessible among ourselves. We possess, in- 
deed, already, in the ‘“ History of Physical Astronomy,” 


| by Prof. Grant, a work of the highest pretension as to ac- 


curacy and intelligence ; but the subject is there regarded 
from a different point of view, and treated in a different 
manner, and there is abundant room for cach of them. 
For those who venerate the Observatory of Dorpat, 
from the high position which it took and maintained 
under the elder Struve, as well as for those who love to 
contemplate and examine in detail the wonderful features 
of our satellite, this work will possess a double interest, 
both as originating within the walls of that honoured 
building, and as proceeding from the pen of the leading 
selenographer of his own time. It is only to be hoped 
that the advancing years of the venerable author may not 
interrupt the progress of what has been so auspiciously 
begun. At present it has been carried only as far as the 
establishment of Tycho @ Brahe, as it seems to be the 
inaccurate custom of the Germans to call that great man, 
in his island of Hween, where “lived the Prince of Astro- 
nomy in external fitness, with princely aspect and splen- 
dour.” But before the science had attained this due 
recognition as worthy of royal patronage and aristocratic 
cultivation, it is needless to say that it had to pass through 
long periods of darkness and discouragement and diffi- 
culty, when its progress was retarded by superstitious 
bigotry, chilled by heedless indifference, or entangled by 
the substitution ef imaginary hypotheses for the patient 
labour of protracted investigation ; and in tracing through 
all these impediments its gradual and interrupted advance, 
the learned author has shown not only a full command of 
the subject, but great fairness and discrimination in its 
treatment; and if it might be hinted that the style is 
sometimes encumbered by a repetition of unvaried meta- 
phors, yet it is always perspicuous and pleasing. The 
only point as to which positive censure would not be in- 
vidions is no fault of the author, but of the corrector of 
the press, who inust be held answerable for some offensive 
errata in the Greek and Latin citations. For errors in 
English and Welsh, through which Bradley’s benefices of 
LBridstow, in Herefordshire, and Llanddewi-velvre, in 
Pembrokeshire, appear as * Bradstone” and *‘ Welfric,” 
some intermediate authority must be responsible ; but we 
may fear that our own rendering of German names is not 
invariably more accurate. In order not to interrupt the 
current of the history, much of the biographical matter 
appears in the form of notes at the foot of the page, fre- 
quently of e-pecial interest ; we feel, however, the want 
of occasional references. The intensity of the anthor’s 
annoyance at the monkish system may possibly lead some 
renders to an occasional smile ; but with the Papacy as a 


| whole no religious difference has prevented him from 


dealing with the candour and justice of a true historian, 
Of Pliny’s merits he has formed avery unfavourable judg 
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ment, and from this or some other eause, has not noticed 
a passage in that writer which seems to have been singu- 
larly overlooked, but which nevertheless p»ssesses a eer- 
tain degree of interest. lt has bcen invariably asserted 
that Hipparchus was incited to the formation of his ecle- 
brated catalogue by the appearance of a new star, leaving 
it to be inferred that it was an objeet similar to the Great 
Star of 1572 (the possible return of which, by the way, 
Baron von Madler refers to 1885, instead of the present 
year, as has been sometimes thought), or that of 1604. 
But it seems to have altogether escaped notice that the 
words of Pliny in reference to it expressly describe a 
movement which must have placed it in another elass of 
bodies :—“ Novam stellam et aliam in «vo suo genitam 
deprehendit : ejusque motu, qua die fulsit, ad dubita- 
tionem est adductus, anne hoe szepius fieret, moveren- 
turque et exe, quas putamus affixas.” Sueh is his state- 
ment; where he obtained it of course cannot now be 
ascertained ; but from its explicitness it certainly earries 
at least a show of authority. 

In adopting a more favourable idea of Ptolemy than 
has been admitted by many opponents of his system, the 
author has expressed an opinion well deserving of atten- 
tion :—-‘ When criticising the literary proceedings of 
Ptolemy, we should not forget how extremely different, as 
compared with our own, was the form which the mutual 
relation of authors took in those days. Instead of the 
hundreds of thousands, or even millions, of books which 
fill our libraries and eatalogues, their number at that time 
might hardly amount to a thousand ; the prineipal works 
especially were so few in number that every one, generally 
speaking, who read and wrote was acquainted with them. 
Ptolemy wrote for his own time. When he alleged any- 
thing which was the property of another without mention- 
ing his name, nobody could then have been well deceived 
by it, and there could be no reasonable question of a 
design of plagiarism.” And as an incidental parallel he 
remarks the use made in a similar manner by St. Paul of 
the expressions of Archias and Epimenides. i 

Some interesting, but perhaps not generally known, 
faets may find a suitable place in the present brief notice ; 
such as the discovery on the site of what is conjeetured to 
have been Cicero’s house at Rome of a sun-dial, which 
may have been the identical one mentioned in one of his 
letters ; the employment, in Seneca’s time, of hollow 
glasses filled with oil to protect the eye in observing sol>r 
eclipses; the grandeur of speculation which led Cleamedes, 
some fifteen centuries ago, to assert ihat the earth would 
show but as a point to the sun, and from the fixed stars, 
even if it possessed intrinsic light, would be impercep- 
tible; the diseovery in Egypt, in 1854, of four wooden 
tablets covered with plaster, containing astronomieal eal- 
culations—the almanac, in faet, of the great school of 
Alexandria in the reigns of Trajan and Hadrian; the 
recognition of Uranus by the ancient inhabitants of 
Tahiti. Relations sueh as these lend an additional interest 
to a narrative which, even without them, would not be 
felt as dry or tedious. 

One more passage may be cited, as giving full evidence 
of that soundness of thought and feeling which thus (but 
not thus only) are shown to be united in the Baran yon 
Midler with the other qualifications of a historian :— 

“Tf in those times a comet appeared, writings appeared 
immediately, especially in the form of religious exhorta- 


tions, taking oecasion from it to recommend repentance 
and amendment. Let no one suspeet that we have even 
the slightest objection to offer to these acmonitions. 
Mueh rather could we wish that at other times also, 
whether a comet were visible or not, they were employed 
with equal earnestness, and that the inseription on a 
comet medal of that date (1472)— 


God grant us from this comet-blaze 
To learn amendment of our ways— 


were more laid to heart, especially as regards the second 
line. lf cometary prediction had brought nothing worse 
to light than exhortations to amendment, we might with 
respect to this fancy (though the fancy itself, as such, 
would always remain objectionable) have been able to 
eontemplate the whole with greater satisfaction.” 


T. W. WEBB 


OUR BOOK SHELF 
Botany for Beginners: an Introduction to the Study of 
i 


Plants. By Maxwell T. Masters, M.D.,F.R.S. (London: 
Bradbury, Evans, & Co., 1872.) 


THIS is in no sense a cram-book. To take the trouble 
of learning it by heart, page for page, would not 
suffice for any botanical examination with which we are 
acquainted. ‘This is a great advantage in an elementary 
seientifie work. Not only does it enable the author to be 
entirely independent of the favourite points of particular 
examiners ; but it permits him to pursue his own method 
of developing the subject in the learner’s mind. In no 
science is this freedom of greater value than in botany. 
The text-books used and recommended by many teachers 
of botany would appear to have been especially designed 
to deter the intending student from the study of the 
science. Bristling at the outset with a formidable array 
of technieal terms, which should never be introduced till 
a later stage of the instruction, they give a superfieial 
countenanee to the idea which is prevalent even 
with many who ought to know better,that Botany is a 
mere science of terms, unworthy to be placed by the side 
of Comparative Anatomy or Animal Physiology. Eaeh 
teacher will no doubt have his own idea of the arrangement 
of his subject best calculated to interest the beginner, and 
to lead him on step by step to see the true dignity of the 
science. Dr. Masters’s is recommended by his own 
experience as a lecturer for many years to one of our 
Metropolitan hospitals. He commences by taking in 
suceession a series of flowers in the order in which they 
are tobe met with as the spring unfolds—willow, poplar, 
ash, elm, tulip, hyaeinth, apple, lilac, and so forth; and 
in plain and attractive language, bringing in technieal 
terms at the outset only when necessary for the sake of 
accuracy, he explains the structure of their different 
parts, and the points in whieh they resemble or differ from 
one another. The more important phenomena of the 
physiology of plants are also brought under review as the 
ceseriptions of structure naturally lead up to them, though 
we think that more space might with advantage have 
been bestowed on this portion of the subject. A single 
page devoted to the decomposition of earbonic acid by 
the leaves, and twelve lines to the process of fertilisation 
of the ovule, are hardly sufficient to introduce the reader to 
these branches of physiology, which are not only of the 
highest importanee themselves, but also of far greater 


| interest to the student, if simply and intelligently brought 


before him, than the details of morphology or of classifi- 
cation. The substance of this little book has already 
appeared in the columns of the Gardener's Chronicle, and 
it is well illustrated with capital wood-cuts. We heartily 
recommend “ Botany for Beginners” to teachers or parents 
who are desirous of interesting young persons in this 
science, and who can appreciate the value of a clearly- 
written, simple, and yet accurate elementary treatise. 
A.W. B. 
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LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
by his cerrespondents. No notice is taken of anonymous 


communications. ] 
Error in Humboldt’s Cosmos 


Tue following letter, fron Major-General Sir lenry James, 
is addressed to Mr. J. Carrick Moore in reference to his com- 
munication which appeared in our columns under date April 18. 

‘Tam much obliged to you for sending me Nature, with 
your letter in it respecting the manner in_which I{umboldt has 
peed the term ‘Centreof Gravity of the Land,’ by whieh he so 
far misled [Lersche] as to make him double the height of the 
mean elevaticn of the several continents. It is obvious that 
Ilumboidt deternined the mean height of their surfaces, and not 
the height of the centres of gravity of the continents. IIe de- 
termined the height of A B, not of CG, The centres of gravity 
are, therefore, at half the heigh’s given by Humboldt. 


“T have the mean elevation of the surface of Forfarshire de- 
termiued by tle same:method explained by you, and by which 
Humboldt determined ‘the mean elevation of the surfaces of the 
continents ; it was 856 feet above the mean level of the sea. 
The mean height of the surface of Europe (not of the centre of 
gravity) is, according to Tlumboldt, 671 feet, and this is quite as 
high as I should have expected it to be from the known height of 
Forfarshire, containing so large an amount{of mountainous 
country. The mean height of the surface of Europe cannot be 
double this, or 1,042. he height of the water-shed between 
the Baltic, Black, and Caspian seas is only 1, 100 [eet. 

“T think, therefore, both from the method of investigation 
and from the results, that you have taken a eorreet view of the 
subjeet, and that you have done science a great service in point- 
ing out the error into which ITumboldt has fallen, and by which 
he misled Ilerschel to so great an extent. 

‘John Carrick Moore, Msq.” 

Southampton, April 22 


‘‘TTnNRY JAMES 


Fertilisation of Dictamnus 


AN arrangement for the distribution of the pol’en of Dic- 
tamnus Frasinella, which 1 noticed last June, may interest some 
of the botanical readers of NaTuRE. The plants will shortly be 
in flower, so that any one who is curious about the matter ean 
see it for himself. 

To suck the nectar of these flowers, bees stand upon the fila- 
ments, which are nearly horizontal ; as the anthers are matured 
they are brought up in turn, generally tvo at a time, by the 
eurving filaments, into such a position that they rub against the 
tail of a bee standing on the filaments. As soon as cach pair of 
anthers is emptied they retire, and give place to another pair, 
and when the last are emptied the style curves up, and brings 
the stigma ito the same position, 

‘The difference in appearance between the empty and full 
anthers is very striking in dry weather. 

Any one who knows the plants must have observed that 
they are very a‘tractive to bees, and that they produce seeds 
in great abundance. CHRISTOPHER J. LIAYDEN 


Newspaper Science 


Tus general public cannot fail to acquire some very extra- 
ordinary as well as erroneous notions about many subjects re- 
lating to the progress and application of the different branches of 
Natural Science, if we are to judze from sundry scraps of in- 
formation, daily communicated or reproduced for their instrue- 
tion, in the columns of even the most influential newspapers. 
Amongst recent examples of this style style of information we 
might refer to the following :— 

Geoeraphy.—Under the heading, ‘‘ Oysters from South 
America,” we find in the 77es of May 16, the announcement 
that the steamer Avfraria bad last Sunday ‘ arrived at Hull from 
Norfolk, Virginia, having on board a eargo consisting of 500 or 
600 tons of oysters, &e.” 

Gvology.—The following is reproduced from the Afchanics’ 


Alavasinein the Times of May 16: —' Per saltui—Nantwich 
in Cheshire has for some years past been gradually sinking, 
owing to the withdrawal of the lime from the salt lakes, whieh 
underlie the town,” &e, 

Chemistry.—In the 7imes of May git is stated that ‘* aceord- 
ing to an analysis made by Prof. Zinno, the elements of the ashes 
that were thrown out from Mount Vesuvius are chlorine of soda, 
sulphate of lime, magnesia, allumen, iron, ti!anio, and silex.” 

AMetallurgy.—Vhe Engineer of April 12, in a paragraph on 
early iron making at Merthyr Tydvil, in South Wales, must 
rather astonish metallurgists by writing of ‘‘bon's supplying 
sulphate of lime ” in the proeess. 

sl rchitecture,—In a some what elaborate article on the new so- 
ealled Selenitie mo;tar, which in reality takes its name from the 
introduction of a little sulphate of lime, which when native forms 
the mineral called selenite in its manufacture, we are informed 
that ‘the name given to the improved mortar indicates to a cer- 
tain extent the nature of the improvemeut; that it is in the 
direction of combining se/exieus acid with a base,” &c. It would, 
indeed, be good tidings to chemists to find that selenious acid 
had become so cheap as to allow of its being used for such pur- 
poses ; unfortunately, however, the last price lists inform us that 
selenium, from which it is made, still costs three shillings per 
drachm. 

Although it has been said that it is not reasonable to expect 
scientific information from newspapers devoted to general topics, 
we still contend that we are entitled, when newspapers do make 
such statements, to demand that they shall at least be free from 
such gross blunders as those contained in the examples here 
cited, and to which many others might be added. 

London, May 18 IDF Ie, 


The University of Freiberg 


A LETTER signed ‘‘ Undergraduate,” in Nature of May 9, 
confounds the School of Mines in Freiberg in Saxony with the 
University of Freiburg in Baden. The writer and others who 
wish to know where certain subjects are best taught in German 
universities will find much information in  <Ascherson’s 
“ Deutseher Universitats-Kalender.” This small book appears 
twice a year, giving the number of students and the names of 
lecturers and lectures offered each term in thirty-one universities 
of Germany, Switzerland, and the Baltic provinces of Russia. 

Berlin, May 16 iA, OPPENHEIM 


Denudation of the Mendips 


IN reply to the question of ‘‘ Inquirer” in last week’s number 
of NaTuRE, asking for explanation of a passage in my Address 
to the Geological Society, allow me to observe that geologists 
judge of the amount of denudation which hills formed by anti- 
clinal axes, sueh as the Mendips and Ardennes, may have suffered, 
by prolonging across the range of hills the outcropping edges 
of the strata thrown up on the flanks of the axis, keeping each 
bed and each formation in its relative place. Thus, taking the 
thickness of the Somerset Coal measures, including the Mill- 
stone grit, to be on the north side of the Mendips about 9,000 
feet, and of the Carboniferous limestone 1,500 feet; the 
whole of these, together with some upper pait cf the 
Old Red sandstone, forming together a mass of not less than 
10,000 to £2,000 feet, have been removed from the area of the 
Mendips, the central axis of which is formed by strata of Old 
Red sandstone. In the case of the Ardennes, in addition 10 the 
Carboniferous strata, Devonian and Silurian strata are thrown up 
along the central axis at angles which prolonged form great 
arches, or rather a serics of arches, over the hills; for here and 
there the intermediate synclinal curves bring im portions of the 
Coal Measures, which have thus been saved from denudation, 
while they show how much has been removed in the inte: mediate 
ateas. The whole of the Coal measures, which are there rather 
thinner than in Somerset, the Lower Carboniferous series, which 
is mech thicker than in England, together with the Devcniaa 
and part of the Silurian series, formmg together a thickness 
probally of not less than 15,c00 to 20,000 feet, are there removed 
from the central area. 

It is, however, almost impossible to convey an exact no‘ion of 
these great physical phenomena without illustrative sections and 
diagrams ; and for these allow me to refer ‘ Inquirer” to some 
papers in which sueh seetions are given, and in which the subject, 
a very complicated one, is specially treated, viz., Professor 
Ramsay ‘‘On the Denudation of South Wales and the adjacent 
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counties of England” (Memoirs of the Geological Survey of 
Great Britain, vol. i. p. 297); Dupont’s “Essai d’une Carte 
Geologique des Environs de Dinant” (Bullein de Académie 
Royale de Bruxelles, vol. xx. pp. 9 and 10); Réunion Extra- 
erdinaire de la Socictée Géologique de France 4 Liége (Bulletin 
de la Soeicté Géologique, 2 ser., vol. xx. p. 761); Elie de 
Geaumont’s and Dufienoy’s Explication de la Carte Géologique 
de la France, vol. i, pp. 249-63; also to Lyell’s Elemeutary 
Manual of Geology, aiticle, ‘* Deaudation;” and to Dela Béche’s 
‘Geological Ob erve:,” p. 815. 


Shoreham, Kent, May 18 Josern PRESTWICH 


VOLCHNOES AND EARTHQUAKES 
pe remarkable series of volcanic phenomena which 

Fave lately been exhibited at various parts of the 
earth’s surface within so short a period of time, gives much 
matter for consideration, and must in due time afford us 
a rich harvest of facts with which to test the numerous 
theories which have been started to account for the oc- 
currence of volcanic eruptions and of earthquakes. Even 
from our at present scanty information we have, I think, 
something to learn. 

First in the series, so faras I am aware, was the very 
severe earthquake at Independence, Inyo County, Cali- 
fornia, which took place on Tuesday, March 26, com- 
inencing at 2 A.M., and lasting till 7 A.W, during which 
time “the earth was never for a moment perfectly quiet, 
and every few minutes heavy shoclis, of a few seconds’ 
duration, were occurring ; in all there were more than 
fifty very heavy shocks.” This place is only fourteen 
miles from the Black Rock, a volcano in the Sierra 
Nevada mountains, “the sides of which are covered with 
lava, and which is supposed to be an extinct volcano.” It 
is stated that “during the time the shocks were most 
severe, flashes of light were seen to issue from the top of 
this mountain, and streams of fire ran down its sides.” 

The result of this earthquake is summed up in a few 
wordsas “ the wholecountry turned topsy-turvy” (I¢rgénéa 
Cety (Nevada) Enterprise). 

Then a few days afterwards came the terrific earthquake 
in Antioch, which commenced on April 3, and continued 
with greater or less severity, ‘in Aleppo, and as far east 
as Orfi, beyond the Euphrates,” for more than a week, 
becoming very severe on April 10; here there appears to 
have been no actual volcanic phenomenon ; but it appears 
from the letters of the Rev. W. Brown in the Temes, that 
there exists in the immediate ncighbourhood a mountain, 
‘the pecu’iar conical form of which is very suggestive of 
an ancient volcano.” 

The latest African news tells ns that “Several violent 
shocks of earthquake had occurred at Accra, on the Gold 
Coast, on April 14 and 15, causing considerable damage 
to the place.” And as unwonted atmospheric disturb- 
ances have often been connected with volcanic phenomena, 
it may not be out of place to mention here the fearful 
hurricane which wrecked every vessel but one in the 
Harbour of Zanzibar on April 15. 

And then on April 24 began the recent cruption of 
Vesuvius, which will be for ever memorable, not only 
On account of its magnitude and grandeur, but also, 
and still most so, by reason of the amazing intrepidity 
o* the man, who, from a pure love of science, remained 
at his post, like the gatekeeper of Pompeii, throughout 
the whole of that terrible time, but happily was not, 
like that heroic soldier, buried in a shower of ashes ; 
the world was spared the loss. 

Now is there any connection between these pheno- 
mena exhibited in so distant parts of the earth’s surface ? 
One thing is certain, namely, that within the short 
space of a month all this has occurred, and one can 
hardly help thinking that somehow or other these vol- 
canic countrics must be connected underground ; it has 
long been thought that Etna and Vesuvius are points 
on a volcanic area which passes nortli-west to the 


Eifel, Auvergne, and Iceland ; has the neighbourhood of 
Antioch, with its unenviable notoriety for earthquakes, 
or the West African coast, anything to do with this 
area? But if so, what shall we say of the Sierra 
Nevada, why should its volcanoes be active at the same 
time? hy should the country there be “ turned topsy- 
turvy” by earthquakes ? 

While pointing out these coincidences, we must not 
jump too hastily to conclusions from them; for on 
the one hand we are told that although the Antioch earth- 
quake extended so far east, yet, to the nortb and south, 
even at a few miles’ distance, nothing whatever was ob- 
served, and, on the other hand, that the Californian 
earthquake was of so superficial a character that “at Hot 
Springs, while severe shocks were felt on the surface, the 
men in the mines, 200 feet decp, felt nothing cf them.” 
Now the evidence goes to show that the latter eaithquake 
was directly connected with the eruption of a volcano in 
the neighbourhood, so that, although the origin of the dis- 
turbance may be underground, possibly at a very con- 
siderable depth, the shocks are at a certain distance quite 
superficial, and moreover are transmitted in ceitain cefi- 
nite directions, 

Taking all these facts together, they would rather scem 
to favour the conclusions that at any rate a great many, 
if not all, of the volcanic regions of the world are con- 
nected, and that they are not merely parts of the earth's 
surface which happen to be over isolated subterranean 
furnaces, but places where access to the exterior is more 
easy for the molten matter which lies underneath a great 
part, perhaps all, of the earth’s ciust, 1 must not be un- 
derstood to be upholding the (shall 1 say exploded ?) 
theory of the internal fluidity of the earth; J merely 
niean to point out that such coincidences in point of time 
ought to make one hesitate before rushing to the other 
extreme, and looking upon volcanoes as mere local ec- 
centricities. 

But it will be said, if there is any general commotion 
under even the volcanic area of Europe, why do not tte 
extinct volcanoes of Auvergne break out again? Hee 
is a difficulty which is not at all solved by the sugges- 
tion that at first occurs to one, that as the raising of 
the country has drained the cnormous lakes, on tke 
borders of which these vclcanoes stood, there is no 
longer a supply of water to rouse them into action, for 
are there not lakes still in the Eifel, nay, are not those 
lovely lakes actually in the craters of extinct volcanoes? 

Again, who has seen the wonderful natural harbour of 
Messina from the high ground above the town without 
believing it to be an extinct submerged crater? If there 
be still liquid rock below these craters, it may be that they 
are no longer the po:nts of least resistance. And this is 
the probable explanation of their inactivity ; for it must 
not be imagined that an eruption of Etna or of Ve- 
suvius, or of any other volcano, necessarily means an 
ejection of ashes, lava, &c., from the crater, or from 
any crater; not at all, the weakcst point in the vicinity 
gives way, and thus we have the numerous cones formed 
which surround every considerable volcano for some 
distance. 

The mention of Auvergne leads me to make a few re- 
marks on the disputed point, as to whether or not the 
volcanoes in that country have been in eiuption within 
historic times, especially as ] see that a correspondent in 
last weck’s NATURE has come to the conclusion originally 
drawn by ‘an eminent historian and antiquary, Sir 
Francis Palgrave,” as long ago as 1844, and adopted 
by theological writers ever since, that because a bishop 
ot Vienne established Rogation days on account of 
some alarming terrestrial phenomena which happened 
in his diocese, therefore the volcanoes of Auvergne were 
in action at the time. We have two documents which 
refer to this matter, a letter written by Sidonius Apolli- 
naris (who lived in the very centre of the Chaine des 
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Puys, and on the border of a lake which was actually 
formed by the damming up of a stream by onc of the most 
recent of the lava-currents) to Mamertus, Bishop of Vienne, 
in which he speaks of the earthquakes that had occurred 
in the neighbourhood of Vienne; of fire issuing from the 
earth and wild beasts taking refuge in cities; and the 
Rogation Homily of Alcimus Avitus, the successor to 
Mamertus, which mentions the same catastrophes. 

Now in the first place Vienne is more than seventy 
milcs in a direct line from the more recent Auvergne vol- 
canoes; in the next, Sidonius himself makes no mention 
in his writings of any eruptions having taken place in his 
neighbourhood, although he wrote poems describing the 
beauty of the scenery: and lastly Auvergne is not 
mentioned by any ancient writer, neither by Caesar, who 
encamped there and laid siege to Gergovia,a city situated 
on atable-land, with craters close at hand in almost every 
direction ; nor by Pliny, who gives a list of all the then 
known volcanic countries, including some very out-of-the- 
way ones ; nor by Strabo, nor by any of the poets, as a 
country where volcanoes were ever known to have been in 
action. 

For these reasons, and because no volcano could have 
burst out near Vienne without leaving some traces of its 
existence, Dr. Daubeny concluded that the bishops of 
Gaul alluded to earthquakes ; especially as “the under- 
ground thunder, the opening of fissures in the ground, 
the bursting out of flames and gases, the projection of 
water and of stones, the smell of sulphur, the alarm 
evinced by the animals of the spot and neighbourhood, 
the elevation or depression of the land, noticed by 
Sidonius and by Avitus in the passages referred to by Sir 
Francis Palgrave, are all reported as concomitants of the 
great earthquakes which have occurred in more recent 
times.” Geologists have since accepted this conclusion 
as the correct one, in opposition to whatI may call the 
theological position. 

There was, however, a volcanic region which had not been 
visited by any English geologist, and which had not been 
described, viz., the basin of Montbrison, through which the 
Loire flows, Of this Mr. Scrope says in his work (2nd 
Ed., p. 28), “a further examination of this basin seems 
very desirable ;” now as this district lies about half way 
jn a direct line between the “ Puys,” about Clermont Fer- 
rand and Vienne, it occurred to Dr. Daubeny that the 
disturoances spoken of as in the neighbourhood of Vienne, 
might have taken place around Montbrison, and accord- 
ingly in the autumn of 1866 he visited that locality, and 
I had the honour of accompanying him on the occasion, 
We examined carefully the volcanic hills of the neigh- 
bourhood, and could find no trace of recent volcanic erup- 
tions ; in his own description of this expedition published 
in the Quarterly Fournal of Science for January 1867, and 
republished in his ‘“‘ Miscellanies ” (vol. i. p. 74), Just be- 
fore his death, he says :— 

“T am now prepared to say that, without pretending to 
have surveyed the entire district, ] saw enough to con- 
vince me that no volcanic disturbance which had occurred 
within this area atso late a period as that ailuded to 
could have escaped our notice, and that every indication of 
igneous action which presents itself throughout the 
country, bears marks of a much greater antiquity. 

“Thus much, at least, | can venture to affirm, namely, 
that neither, craters, streams of lava, scoria, nor even 


cellular trap, are to be met with anywhere within the | 


limits of this district. On the contrary, the only igneous 
rocks which came under our observation consisted of a 
compact basalt, containing nests of olivine, a material 
which could only have been elaborated by the aid of great 
pressure, and under a ditferent configuration of the surface 
from that now existing.” 


The Doctor therefore reiterated his statement that “the | 


lively picture drawn by Sidonius” should not “be re- 
garded in any other light than as the offspring of a lively 
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imagination, dwelling upon reports which had reached the 
author with respect to some fearful earthquake which 
may have occurred in the neighbourhood of Vienne.”* 

I will conclude by advising those who wish to study 
volcanic phenomena to goto Auvergne, they can do so at 
almost any time of the year, mid-winter, when it is far too 
cold for comfort, being the exception ; they will there see 
results of volcanic action far more varied and instructive 
than at Vesuvius or even at Etna, and they will also be 
able to study the etfects of denudation ona gigantic scale. 
Few geologists seem to appreciate the fact that within 24 
hours of London is one of the largest, richest, and most 
beautiful of the volcanic countries in Europe. 

W. It. CORFIELD 


PHOTOGRAPHY AS AN AID TO SCIENCE 


ees applications made of photography now-a-days are 

as various as they are numerous. Irrespective of 
the ordinary every-day uses to which the art is put in 
reproducing scenes and objects, or pandering to human 
vanity, there are, as we know, numberless ways in which 
it is constantly being employed as a faithful handmaiden 
to science. To the chemist, the surgeon, the engineer, 
and others, its aid is frequently of considerable impor- 
tance, while to the astronomer and physicist the assistance 
it renders is at times indispensable. The accuracy and 
fidelity with which the pencil of light performs its func- 
tions, combined with the facility with which such reliable 
records are obtained, make photography indeed one of the 
greatest boons at the disposal of scientific men, 

Let us take, for example, the solar records which are 
daily secured at the Kew Observatory. These photographs 
of the sun’s disc, taken whenever practicable at a certain 
fixed period in the day, are often of considerable value, 
and form illustrations, as it were, of other scientific obser- 
vations made at the same time. A series of prints of this 
kind, secured day after day, afford, in truth, a most in- 
teresting and instructive lesson to the student of astronomy, 
for the characteristics exhibited by the various photographs 
may serve as a corroboration, or otherwise, of scientific 
theories based upon other data and results. The nature 
and luminosity of the markings, or spots, upon the disc 
are rendered with unerring fidelity, and the way in which 
these are continually modified in shape and intensity, as 
likewise the rapidity with which they are seen to travel 
across from the east to west limb of the sun, to reappear 
again some twelve days afterwards upon the eastern edge, 
is all clearly and distinctly shown, 

Again, another interesting application of photography 
to astronomic purposes is to be found in the reproduction 
of the stars as recently undertaken by Prof. Ruther- 
ford. ‘In this instance the objects to be secured are so 
minute that special precautions are necessary in depicting 
them upon the sensitive tlm, so that their impressions 
may be distinguishable from accidental specks in the col- 
lodion plate. To prevent any such chance of mistake, 
Prof. Rutherford secures a double image of each luminary, 
the moving telescope to which the miniature camera Is 
attached being halted for a short time (half a minute) 
between a first and second exposure of the plate, so that 
each star is represented by a double speck, so to speak, 
upon the negative, and is clearly to be distinguished 
therefore, from any accidental defect in the film ; more- 
over, by stopping the telescope again after the period 
necessary for the second exposure, the professor is 
enabled to demonstrate the direction in which the stars 
are moving, for the brightest of them produce a tiny 
streak of light during the time that the camera remains 
perfectly stil. A map or plan of the heavens is in this 

* Those who wish for further information will find the whole subject dis- 


cussed in Dr. Danbeny'‘s classical work on Volcanoes, and in his papersin the 
Quarterly Fournal of Science for April 1866 and January 1867. 
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way secured, very slight and delicate in its nature, it ts 
true, but yet one upon which implicit reliance can be 
placed when undertaking astronomical measurements. 
To those more particularly interested in operations of 
this kind, we may mention that a total exposure of six 
minutes sufficed for the depiction of these heavenly bodies 
in the camera. 

Turning to another branch of the subject—inicro- 
photography—we find the camera used for several purposes 
as important alniost as those to which we have just referred. 
In the study of medicine, for instance, and the many sec- 
tions of Natural History, photography lends a helping 
hand, so firm and true that we are at once guided to our 
destination. ‘The large, clearly-defined diagrams of micro- 
scopic objects and medical preparations, which we are wont 
to see at many schools and colleges, cannot be prized too 
highly, forming as they do the best and most reliable proofs 
in support of facts and data, and being indeed of value 
alike to the professor as the student. And perhaps while 
treating on this particular subject, we may be allowed to 
refer also to the usc made of the micro-camera during the 
siege of Paris for conveying news from and to that city. 
We have all {heard how batches of private letters and 
whole sheets of newspapers have been reduced by means 
of photography to within the most insignificant limits, 
and produced upon a transparent pellicle, of which a 
pigeon might without inconvenience carry several under 
its tail, and how these precious films, on arrival at their 
destination, were forthwith placed in an enlarging ap- 
paratus or under a microscope, to be amplified to their 
original dimensions. Paris, it is said, contained upwards 
of a thousand pigeons qualitied to act as messengers, and 
when it is asserted that on one occasion one of these 
birds arrived at Tours with several thousands of private 
messages and despatches, we ought by no means to be 
surprised that the communications between the French 
metropolis and the provinces were so numerous and 
frequent. 

In the chemical, physical, and meteorological sciences, 
and even in that of war, photography aids in many ways, 
and thus helps to the advancement and progress of our 
knowledge of these matters. But the art, or art-science, 
as we may call it, has in several instances done some- 
thing more than render yeoman’s service to higher at- 
tainments; it has also been the means of discovering 
phenomena which could by no other means have been 
ascertained. In illustration of this may be mentioned the 
recent researches of Dr, Ozanam, undertaken for the pur- 
pose of defining the character of the pulsations of the 
heart; an investigation which has brought to light facts 
of considerable physiological importance. The instru- 
ment used by Dr. Ozanam was a thin IJndia-rubber 
reservoir of mercury, having a glass tube attached, in 
which the quickSilver mounted to a certain height ; the 
reservoir, on being placed in the vicinity of the patient’s 
heart, was influenced by the beating of the latter, and the 
rise and fall of the mercury in the tube was thus made to 
indicate the ebb and flow of the blood, precisely in the 
same manner as a barometer registers the variations of 
the atmosphere, Behind the tube was arranged, by means of 
clockwork, a moveable strip of sensitive paper, or other 
suitable material, and this, as it ran along, was impressed 
by light, and received, in the form of an undulating line, 
a register of the fluctuations of the mercury column, The 
sensitive film passed along at the uniform rate of a centi- 
metre per second, so that, presuming there to be one 
pulsation in that period of time, the wavy line representing 
a single beat would occupy the space of one centimetre. 
Of course, by enlargingtheresult toten or twenty diameters, 
it was then, as may be supposed, easy to see what had 
taken place during the hundredth or thousandth part of 
a second, or beat, and the knowledge thus acquired, Dr. 
Ozanam believes, will be highly useful in preparing the 
diagnosis ofa patient, One fact, ofitself yery important, has 
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already been discovered by the aid of this ingenious instru- 
ment, viz., that not only as Dr. Maurey had before asserted, 
there exists dicrotism, or a double beat, in the normal pulse, 
but that the pulsation is even triple and quadruple in 
itsaction. The photographic line showed indeed that the 
column of mercury (representing of course, the blood in 
the arteries) beunded with one leap to the top of the scale 
and then descended again to its original level by three or 
four successive falls, Four descriptions of dicrotism have 
in this way been proved to exist, the fall of the pulse 
sometimes taking place in successive horizontal lines and 
sometimes in ascendant lines, the column reascending 
two or three times before falling altogether. 

Another instance of scientific discovery by aid of photo- 
graphy is afforded in the observations of the spectrum by 
means of the camera. In Rutherford’s picture of the solar 
spectrum obtained in this manner, there are many por- 
tions and lines shown (the ultra-violet for instance) which, 
while imperceptible to the retina of the eye, impress 
themselves very distinctly upon the sensitive film ; and 
thus the presence of phenomena is proved of which but 
little was previously known. Of course the eye again 
descries certain lines, the yellow ones, which are without 
action upon the negative plate, and are not, therefore, 
recorded in the photograph, and thus it is only by care- 
fully noting the results of both inethods of observation 
that a true reproduction of the spectrum is obtainable. 
As a fact, we may mention, that single lines which are 
but faintly rendered in the Angstrém and Kirchhoff tables 
have been recorded by photography as well-marked double 
lines, while in some instances actually Rutherford shows 
indications by means of the camera of which there 
appears no vestige whatever in the records of other 
Scientific men. In certain spectroscopic observations 
therefore, where special reliance is required to be placed 
upon the results, not only must an ocular observation be 
made, but the photographer’s cvidence must also be taken 
before any conclusions can be drawn from the aspect of 
the spectrum, 

And before concluding we must not forget to refer to a 
still more recent instance in which photography has be- 
friended the scientific investigator ; we allude to the suc- 
cessful, although perhapssomewhat imperfect attempt which 
has been made by Prof. Young, to photograph the pro- 
tuberances of the sun in ordinary diylight. A distinct 
reproduction of some of the double-headed prominences 
on the sun’s limb has thus been obtained by the Pro- 
fessor; and although as a picture or mathematical re- 
cord the impression may be of little value, still there is 
every reason to believe, now that the possibility of the 
operation is known, that with better and more suitable 
apparatus an exceedingly valuabie and reliable record 
may be secured. Prof. Young employed for the purpose 
a spectroscope containing seven prisms, fitted to a 
telescope of 61 inch apperture after the eyepiece of 
the same had been removed; the miniature camera, 
with the sensitive plate, was attached to the end of the 
spectroscope, the eyepiece of which acted in the capacity 
of a photographic lens, and projected the image on the 
collodion film. The exposure was necessarily a long one, 
amounting to three minutes and a half, and for this 
reason, as likewise on account of the unsteadiness of the 
air and the mal-adjustment of the polar axis of the equa- 
torial, causing the image to shift its place slightly, the 
details of the image were somewhat blurred and destroyed. 
Moreover the eyepiece of the spectroscope was unsuitable 
for photographic purposes, and only in the centre yielded 
a true reproduction of the lines free from any distortion. 
A larger telescope will be required to secure a more de- 
fined image, and then, if more strict attention is paid to 
the clock-work arrangements and to the chemical mani- 
pulations, we may anticipate that a really valuable and 
important result will be obtained by this novel mode of 
observation, H, BADEN PRITCHARD 
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VINE NCE RIMENT LO 1LEUS TRATES 
UN DUCTION ON ITSELE OF AN BEE GGT C 
CURRENT 


T is well known that the sudden development of a 
current in a conductor is opposed by an influence 
analogous to the ¢ver/7a of ordinary matter. A powerful 
movement of electricity cannot be suddenly produced ; 
neither can it be suddenly stopped. One consequence is 
that a periodic interruption of a circuit in which a con- 
stant electromotive force acts is sufficient, when the sclf- 
induction is great, to stop all sensible current, even al- 
though the interruptions themsclves may be of very short 
duration. Before any copious flow can be produced the 
circnit is broken, and the werk has to be begtn over 
again. Whether in any particular case the influence of 
self-induction is paramount, or not, will depend also on the 
resistance of the circuit,and on the rapidity of the in- 
termittence. The magnitudes which really come into 
direct comparison are the interval between the breaks, 
and the time which would elapse while a current genera- 
ted in the circuit, and then left to itself, falls to a specitic 
fraction (such as one-half) of its original magnilude. In 


ordinary cases the duration of transient currents is but | 


asmiall pait of a second of time,so that, in order to 
bring out the effects of selfinduction, the breaks must 
recur with considerable rapidity. 

There is, however, one remarkable exception to the 
general rule, which occurs when, alongside ofthe principal 
coil to which the sluggishness is due, there exists an in- 
cependent course along which the electricity can cir- 
culate. For instance, suppose that a coil with two wires, 
such as is often used for electro-magnets, is so arranged 
that one wire is included in the principal circuit, while the 
ends of the others are joined. The effect of the second 
circuit is then to neutralise the self-induction of the first, 
and so to increase largely the current that passes through 
it. Let us trace the progress of the phenomenon ; sup- 
posing that the first circuit has been closed for a sufficient 
time to allow of the developnient of the full current which 
can be excited by the actual electromotive force. 

The moment the rupture is complete, the current in the 
first wire must stop, but another of the same magnitude 
and direction is at once developed in the neighbouring 
circuit. In fact, in virtue of its zver¢ia, the electiical 
motion tends to continue with as little change as possible, 
a result which is attained in great degree by the formation 
of the second current to fillthe place of the first. In a 
short time the induced current would dminish and 
become insensible under the operation of resistance 
(analogous to ordinary friction); but we are supposing 
that before this takes place to any considerable extent 
the contact is renewed, and the electromotive force again 
begins, in the first circuit, to push the electricity on. It 
is now that the peculiarity of the arrangement manifests 
itself. The current instantly transfers itself back again 
to the first circuit, which thus, without any delay, has the 
advantage of the full current which the electromotive 
force can sustain. If it had not been for the second 


circuit and its current, the development in the first would ! 


only have been gradual, and by supposition so slow that 
it would be checked by another interruption before any 
considerable progress could be made, In short, the self- 
induction of the principal circuit is virtually destroyed.* 

In my experiment the principal circuit consisted of a 
Smee cell and one wire of a coil belonging to a large 
electro-inagnet, and which I may call A. The interrupter 
was a tuning-fork, arranged after ]}elmholtz, and set into 
regular vibrations of about 128 per second by an inde- 
pendent current and battery. The fork itself was forged 


* Mathematicians familiar with the theory of electricity will follow this by 
putting the three induction co-efticients (in Maxwell's notation, L, M, N) 
equal, and the resistance of the second circuit, 5, equal to zero. 
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by the village blacksmith, and the whole affair was 
home-made. Across one prong was placed a sort 
of rider of copper wire, dipping on either side into 
a mercury cup, and so arranged that during the 
vibration its ends should enter and leave the mer- 
cury, thereby establishing and interrupting the con- 
tinnity of the circuit. The current was measured by 
means of a short wire galvar.ometer whose electrodes were 
connected with two neighbouring points of the circnit in 
such a manner that a small but constant proportion of the 
entire current passed through the instrument. The second 
wire of the coil. A,, which is similar to the first and put on 
wth it, formed the second circuit, when its ends were 
joined by a short wire. In order to increase at pleasure 
the cffects of induction, iron wires or rods of about a 
quarter of an inch in diameter were provided, whose in- 
sertion in the coil materially increased the decisiveness cf 
the result. 

In the first place, the deflection produced on the gal- 
vanometer when the circuit was permanently completed 
was 58°, which fell to 39° when the interruptcr was at 
work, the circuit of A, being open, and without iron. On 
closing A, the deflection rose to 46°. A. was again 
opened, and one iron wire introduced, which gave 30°. 
Two wires gave 25°, while the introduction of thirty re- 
duced the deflection to 12%. Again closing A., the read- 
ing was 43°, raised to 44° only by the removal of the iron. 
lt was clear that the second circnit almost secured the 
first from the influence of induction, which otherwise 
greatly reduced the electrical circulation, I may add 
that the arrangement was very cfficient, the galvanometer 
needle remaining perfectly steady, so that the readings 
could be taken with case and accuracy. 

Another experiment made at the same time (about two 
years ago) may be noticed, if only for its contrast with 
the preceding. The coil A, being removed from the main 
circuit, was included in the branch with the galvanometer, 
as shown in the figure. Here neither the insertion of 
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iron nor the closing of A, made any difference; the circuit 
containing the coil remaining always closcd, whatever 
might be the condition of the other. In such circum- 
stances the average current indicated by the galvanometer 
is independent of the self-induction of the coil, varying 
only with the resistance in the branch, and with the 
average difference of potential at the points of derivation. 
J. Wo SiRUaa 


SOME REMARKS ON THE HABITS OF SOME 
CEYLON ANTIJEALS, {ND NOTES VOM 
METHODS “HOR WE BLING AiG, VAdanae 
IN CONFINEMENT 


pe. my dutics as member of the Eclipse Expedi- 

tion were over, ] spent some timein Ceylon collect- 
ing natural history specimens for the Oxford Museum, 
Tiesides preserving a large series of animals in solutions, 
I obtained through the kindness of my friend, Mr. G. II. 
Kk. Thwaites, F.R.S , of Peradeniya, whose kind hospitality 
I enjoyed, and to whom I am indebted for nearly all my 
best specimens and information concerning them, various 
living examples of the Ceylon fauna, and I kept them 
with more or less success in confinement. Some notes 
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as to my experiences with icgar! to them may be of 
interest to the readers of NATURE. 

Passerita mycterizans.—A brilliant emerald green tree 
snake, with horizontal pupil. I obtained a fine specimen 
about 44 ft. long. I put him in a small wooden box with 
Wire-gauzecover. As usual with this species, he would not 
feed, but drank frequently with great eagerness. Snakes 
often die in confinement for want of water. In the case 
of tropical snakes, it should not be forgotten that the 
water must be warmed as soon as colder latitudes are 
reached. This snake is now in the Regent’s Park Zoo- 
logical Gardens, and has now been two months without 
food. The keeper tells me that a specimen formerly in 
the Gardens lived six months without eating.* 

Lyriocephalus scutatus—These lizards live in large 
numbers in the Royal Botanic Gardens, Peradeniya, fre- 
quenting the moist shady banks of the Mahawillaganga, 
which bounds the Gardens in one direction. The animals 
sit all day on tree trunks, with their head uppermost. 
They can run very fast, but are easily caught, as is the 
case with most lizards, with a slip noose of palm fibre. 
They allow the noose to be put over their heads with the 
greatest ease. When first caught they are very fierce, and 
display their array of sharp teeth and bright scarlet 
mouths whenever a finger is moved near them, and they 
bite hard whenever they get a chance, holding like bull- 
dogs, as I often experienced to my cost when feeding 
them. I could not get them to feed themselves either 
whilst in Ceylon or on the voyage home. I therefore fed 
them by hand, opening thcir mouths forcibly by pulling 
on the pouch-skin and pushing worms down their throats. 
After a time they chewed and swallowed the worms readily 
on theirbeing putin their mouths. I alsopoured water down 
their throats. 1 kepta stock of worms alive at the bottom 
of the cage in moist earth. Kelaart, in his Nat. Hist. 
of Ceylon, says that Lyriocephalus takes boiled rice freely 
in confinement ; and Dr. Giinther, “ Indian Reports,” p. 
129, quotes him to that effect. 1 think this must be an 
entirely erroneous statement. I forced rice down the 
animals’ throats, but they never seemed to relish it, and 
they never touched it of themselves whilst under my care, 
nor have they done so since they have been in the Re- 
gent’s Park Gardens. The lizards are remarkable for 
their curious lyre-shaped heads, and the large knobs on 
the ends of the snouts of the adults. In young specimens 
the knob is very little developed. lt is present in both 
sexes. The lizards change colour with great rapidity 
when excited, even whilst held in the hand. They were 
brought home in a tall wooden cage, by the advice of Mr. 
Thwaites so arranged that they could rest in their usual 
vertical position on some rough bark nailed on to the 
sides of the cage for the purpose. They clung on to these 
supports and the perforated zinc front during all the 
voyage home, and in their den in the reptile house in the 
Gardens they are always to be seen clinging to the 
branches head uppermost. The cage was kept on the 
voyage from Alexandria to Southampton in the engine- 
room of the P. and O. steamship JZoe/tan, as was also 
the box with the tree snake, and both were taken up to town 
frorn thence wrapped in a double blanket. Four of the 
lizards are now alive in the Regent’s Park Gardens. They 
are still fed by hand, but one has been seen by the keeper 
to help himself to worms. Some time ago an attempt was 
made by Mr. Houldsworth to bring Lyriocephali home 
alive, but his specimens unluckily died in the Channel. 
Perhaps they were not hand-fed. 

The ground in Ceylon swarms with burrowing reptiles 
of various kinds, and Mr. Thwaites’s coolies used to dig 
me up as many as twenty in an afternoon. They all came 
from the moist river bank. Most abundant in the various 
lats I received was always Wessia monodactyla, a lizard 
which, having taken to underground habits, has become 

* Since the above was written this snake has not only swallowed a young 


bird, but has also attempted to swallow another snake of a different species 
confined in the same cage. 


snake-like, and retains the merest rudiments of both its 
limbs. I kept all my underground reptiles in damp moss 
in joints of the gigantic bamboo. The /Vesszas move with 
great agility through the moss, and lived well in confine- 
ment. I hardly ever saw one in which the tail was not 
a reproduction, 

Rhinophis Bythii—These were not half so nimble as 
the Wess¢as, and seemed rather more delicate. 

Typhlops braminus.—-These small blind-worm-like 
snakes were not so abundant as the AAcnophide@ or Nessias, 
but there were generally one or two in each batch. They 
are very active, escape through the smallest crack, and 
are with difficulty retained in the hand. I kept the Wesszas, 
Rhinophida, and Typhlopide together in a bamboo, 1 gave 
them earth-worms. The worms disappeared, but also did 
the 7yAhlopide. These could not have escaped ; but were 
probably eaten by the RAzuophide. 

Cecthans.—Epicrium glutinosum—t\ had only four 
specimens brought me of Ceci/ia. They came from the 
same bank as the Wessfas, &c. They move along the 
ground with a slow helpless wriggling motion, feeling their 
way with their remarkable exsertile labial tentacles. These 
tentacles are in constant motion, being alternately pro- 
truded and retracted. They are evidently the animals 
great stand-by in the special-sense way, and probably 
contain interesting terminal nervous organs. The Caxci- 
lians have a certain amount of prehensile power in their 
tails, When placed in water they are very active, moving 
like cels, and seeming to enjoy themselves thoroughly. 1 
kept them in moss in a bamboo, and put worms with them, 
which disappeared in no small quantities. 

Mygale marmorata.—This spider, a full-sized one, ate 
clean up five large cockroaches in the first two nights 1 
had it. A day later it cast up a large pellet, composed 
of the chitinous skins of its victims, just as a rapacious 
bird casts up feather pellets, 1t spun a small quantity of 
irregular web against the side of its cage. As far as } 
could observe, the spider did not feed again in the three 
weeks during which | kept it alive. 

Scorpion hubrostonos.—These large black scorpions J 
could not get to feed at all, though I tried them with in- 
sects and raw meat. 

Land Planarians.—Bipalium Diana, B. Proserprna, 
B. Phebe,and Rhynchodemus Nictnert—t\ obtained num- 
bers of specimens of these huge Planarians, some as much 
as eight inches long. 1 tried several times to keep them 
alive amongst moist leaves, but unfortunately failed. They 
never lived longer than four or five days, then appeared 
to deliquesce into a slimy mass of corruption.* The slime 
of these Planarians is so tough that they can suspend 
themselves by a thread formed of it, and I have several 
times had them lower themselves thus from my hand to a 
table by means of a thread six or seven inches long. 1 
have only seen Pipalium Diana and Proserpina do this, 
not Rhyuchodemus, The cellar slug, Lémax agrestis, uses 
a mucous thread for suspension in a similar manner 
(Binney’s “ Terrestrial and Air-breathing Molluscs of the 
United States,” vol. ii, p. 39). When in motion, the 
Bipaliums throw out a series of short tentacular-like 
papille from the front edge of their semicircular anterior 
extremity. 1 had all the animals 1 have mentioned, ex- 
cept the Planarians, alive as far as Suez, but unfortunately 
they were all killed by the intense cold of the night journey 
across the desert to Alexandria, except the Lyriocephali 
and Passeritia, which 1 took in the carriage with me and 
kept warm. The train was so crowded that | was obliged 
to put the rest in the van. I especially grieved over the 
loss of the Caecilians; they were especially well and 
healthy, and 1 feel certain I should have got them home 
alive had it not been for this mishap. I had hoped to be 
able to get them to breed, and to watch their development. 

H, N. MOSELEY 


* Mr. Darwin had much better success with the Sonth American Land 
Planarians.—‘‘ Darwin’s Journal of Researches,” 1860 Edition, p. 27, 
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ON 


THE CRYSTALLISATION OF SILVER, 
GOLD, AND OTHER METALS * 


HERE are few chemical experiments so well known 

as the growth of the “lead tree” a specimen of 
which is on the table, together with a “silver tree” that is 
said to have been made by the late Professor Faraday. 
These carry our minds back to the time of the alchemists, 
who called the first “arbor Saturni,” and the second “ arbor 
Diance ;” and they may be looked upon as the types of a 
large number of phenomena, in which the salt of one 
metal in solution is decomposed by some other metal. 
My assistant, Mr. Tribe, and myself have been lately ex- 


amining these replacements, the metallic crystals which 
are thus produced, and the forces that act through the 
liquid. 

Onur more special attention has been given to the mutual 
action of copper and nitrate of silver. If these two sub- 
stances be bronght into contact by the intervention of 
water, there grow upon the red metal what inay be well 


called “trees,” and though the analogy between crysta's 
and flants is a very superficial one, yet the resemblances 
of external form are striking enough, and a nomenclature 
drawn from the garden seems the most expressive. 

lt is very beautiful to watch the growth of these silver 
crystals round a piece of copper under the microscope ; 
a blue glass underneath adds to the effect, and they are 


best scen when they reflect a strong light thrown upon 
them. They may also be thrown upon a screen as opaque 
objects, but the beauty and lustre of their surface is in 
this way lost. 

The crystals of silver thus produced differ both in 
colour and form, according to the strength of the solution. 
If it be very weak, say one per cent, the copper is fringed 
with black bushes of the metal, which, in growing, change 
their colour to white without any alteration of crystalline 


* Lecture delivered at the Royal Institution of Great Britain, February 
16, 1872, by John Hall Gladstone, F.R.S. 
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form that can be detected by a powerful microscope. A 
stronger solution gives white crystals from the commence- 
ment, which frequently assume the appearance of fern— 
leaves; while the growth from a still stronger liquid re-- 
minds us rather of a furze bush. If the nitrate of silver 
amount to 15 per cent., or thereabouts, there occurs a 
steady advance of brilliantly white moss ; and if the 
solution be saturated, or nearly so, say 40 per cent., this 
moss is very sturdy, often ending in solid crystalline 


| knobs, or strretching out into the Hquid as an arborescent 


fringe. 

In all these cases, however, when the solution in front 
of the growing crystals has been somewhat exhausted, 
certain prominent or well-circumstanced crystals seem to 


monopolise the power, and to push forward through the 
remaining portions of the liquid. This gives rise to 
beautiful branches which assume a variety of graceful 
forms, which it is hopcless to attempt to pourtray by 
diagrams, but of which the subjoined figures give some 0 
the more characteristic outlines greatly magnified. The 
weak solutions produce feathery crystals somewhat as rit 


Fig. 1, consisting of a straight central stem from which 
grow on either side crystalline rays that terminate in 2 
sharp point, and frequently become themselves the centre 
stems of a similar crystalline structure. In the outlying 
growth of a moderately strong solution the apparent 
regularity of the crystalline form is lost; the main stem 
is built up of a confused mass of hexagonal plates, while 


the side branches are an agglomeration of minute pointed 
crystals turning in every direction, and producing such 
jagged outlines as are drawn in Fig. 2. In stronger solu- 
tions still the branches lose every appearance of straight- 
ness, and they are built up of hexagonal plates so studded 
with crystalline specks that the whole has the rounded 
appearance depicted in Fig. 3. The arborescent crystals 
that succeed the fringes from a saturated solution, are 
smaller in their foliage than the last, and end in little 
spherical or botryoidal knobs. 
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Beside these various forms, there occur all kinds of 
crystalline combinations, as, for instance, the spray 
sketched in Fig. 4, where the rough branches have ter- 
minated each in a large hexagonal plate, and the flowing | 
past of a weakened solution has afterwards caused the | 
growth of delicate fern-leaves. Often, too, a large ex- 
pansion will take place in every direction, though joined 
to the parent stem by an almost invisible thread ; or from 
the point of a long crystal there will branch out to right 
and left crescent-shaped structures, a process the com- 
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mencement of which is seen in onc of the side rays of 
Fig. 1. The last traces of silver in the liquid will fre- 


, quently give rise to delicate crystalline filaments wan der- 


ing over the surface of the glass, as in Fig. 5 

: If a piece of zinc be placed in a solution of neutral ter- 
chloride of gold, containing 9 per cent. of salt, there is 
an immediate outgrowth of black gold, which speedily 
changes to an advancing mass of yellow or perhaps lilac 
metal in lichen-like forms, from which proceed beautiful 
fringes of yellow or black, ending generally in such 


Fic 


arborescent forms as are represented in Fig. 7. As these 
branches push into the yellow liqu’d, it becomes colourless 
even in advance of their points, and it frequently happens 
that yellow crystals of some salt shoot out in front of the 
crystallising metal, which follows them and builds up its 
advancing fronds at their expense. This is shown in the 
figure. The gold will generally shoot its yellow branches 
rapidly round the margin of the drop. Such a running 
branch has been seen to stop on touching at one point a 
loose piece of gold, which immediately in its turn became 


7 


attive, and commenced t)? sprout on its farther side, 
Copper salts give round nodules, which have no crystal- 
line appearance when deposited from moderately weak 
solutions, but a very stronz solution of the chloride—about 
49 per cent.—yields with zinc first a black thick growth, 
then arborescent fringes of red metal, terminating in crys- 
tals of very appreciable size. 

The fringes referred to in the case of these three metils 
are still more characteristically developed by bismuth, 
When a solution of terchloride of bismuth acts on zinc, 


Fic. 8 


there is an immediate outgrowth of black fringes, such as 
Fig. 8, where they are seen onan illuminated ficld. These, 
as they advance, become more and more arborescent, and 
as the crystalline character develops itself more they 
change from black to grey. Sometimes bismuth presents 
itself in botryoidal masses, but the tendency to form these 
fringes is very strong. 

Chloride of antimony with zinc also gives these black 
fringes. Lead salts yield crystals resembling those of 
silver ; but leaves of irregular hexagonal plates prevail, 


and often grow to a lirge size. A solution of acetate of 
thallium, containing 20 per cent. of salt, quickly gives a 
beautiful forest of thorny crystals. Sulphate of cadmium 
gives rise to a small leaf-like growth on zinc ; but a strong 
solution of chloride produces an appearance of sticks 
covered with small spines or knobs. The new metal in- 
dium is thrown down upon zinc in the form of thick white 
crystals. The deposition is promoted by touching the zinc 
with a piece of iron. 


Tin gives beautiful results. If zinc be placed in a solu- 
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tion of stannous chloride, it is quickly surrounded with an 
outgrowth of prolonged octohedra, and as these advance 
into the liquid it is easy to observe that the additions of 
new metal commence at the apex, and that the wave of 
chemical change proceeds down the lateral edge, occupy- 
ing some seconds of time in depositing the new layer of 
material. Frequently, also, there is a luxuriant growth of 
large flat leaflets, or of symmetrical structures resembling 
fern-leaves, but with the fronds arranged at right angles, 
or combinations of these with octohedra, as shown in 
Fig. 6, These fern-leaves often begin of a dull grey 
colour ; but, as they advance, suddenly change to a bril- 
liant white. 

The patticular form of these crystalline growths de- 
pends, therefore, primarily, on the specific character of 
the metal ; but this is greatly modified by the strength of 
the solution. 

The forms assumed by native metals resemble those 
produced by this process of substitution. In some cases, 
indeed, it seems almost certain that the deposition of 
these minerals was effected in the same way, as, for in- 
stance, the silver which occurs sometimes in tufts, some- 
times in large crystals, on the native copper of the Lake 
Superior district. Gold is frequently found in cubes more 
or less rolled, but the leaf gold from Transylvania bears 
a striking likeness to the crystals that form in oar labora- 
tory experiments. Silver is often found native as twisted 
hairs or wires of metal—a form that never occurs in the 
decomposition of its nitrate by copper, but which can be 
artificially produced in another way. 

There has been noticed a singular tendency in old 
silver ornaments and coins to become crystalline and 
friable. Here is an ancient fibula from the island of 
Cyprus, supposed to be at least 1,500 years old, which, 
through the greater portion of its substance, presents a 
fracture something like that of cast-iron, and its specific 
gravity has been reduced in round numbers from Io to 9. 
it contains a little copper. This property of certain 
metals or their alloys to change in condition and volume, 
is worthy the attention of those whose duty itis to make 
our standards. Experiments should be instituted for the 
purpose of learning what metals or combinations of metals 
are least subject to this secular change. . 

These metallic crystals are Nature’s first attempt at 
building. This material is the simplest possible—in fact, 
what chemists look upon as elementary. But how is the 
building carried on? What are the tools employed? 
Where are the bearers of burdens that bring the prepared 
pieces and lay them together according to the plan ot the 
Great Architect? We must try to imagine what is taking 
place in the transparent solution. The silver, of course, 
existed at first in combination with the nitric element, and 
for every particle of silver deposited on the growing tree, 
an equivalent particle of copper is dissolved from the 
surface of the plate. The nitric element never ceases 
to be in combination with a metal, but is trans- 
ferred from the one metal to the other. On the “ Polaii- 
sation Theory,” the positive and negative elements ol the 
salt constantly change places and enter into fresh combi- 
nations, one consequence of which would be a gradual 
passage of the nitric element from the growing silver to 
the copper plate. This actually takes place, and there is a 
diminution of the salt at the ends of the silver branches, 
giving rise to an upward current, and a condensation ot 
nitrate of copper against the copper plate, which gives rise 
to a strong downward current. These two currents are 
seen in every reaction of this nature. In the case of silver 
and copper, however, it has been proved that the crowd- 
ing of the salt towards the copper plate is more rapid than 
would follow from the usual poiartsation theory. The in- 
strument employed for dete:mining this point was a 
divided cell in which two plates, one of silver and the other 

of copper, connected together by a wire, aie immersed 
each in a solution of its own nitrate, contained in each 
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division of the cell, and separated from one another 
merely by parchment paper. The crystals of silver de- 
posited on the silver plate in this experiment are very 
brithant. 

There are other indications of the liquid being put into 
a special condition by the presence of the two metals which 
touch one another. Thus zinc alone is incapable of de- 
composing pure water; but if copper or platinum be 
deposited on the zinc in such a manner that the water can 
have free access to the junction of the two metals, a de- 
composition is effected; oxide of zinc is formed, and 
hydrogen gas is evolved. At the ordinary temperature the 
bubbles of gas rise slowly through the liquid, but if the 
whole be placed ina flask and heated pure hydrogen is 
given off inlarge quantity. We have also found that iron 
or lead similarly brought into intimate union with a more 
electro-negative metal, and well washed, will decompose 
pure water. 

As might be expected, the action of magnesium on water 
may be greatly enhanced by this method ; and a pretty 
and instructive experiment may be made by placing a coil 
of magnesium in pure water at the ordinary temperature, 
when there will be scarcely any efiect visible, and then add- 
ing a solution of sulphate of copper. The magnesium is 
instantly covered with a growth of the other metal, and at 
the same time the liquid seems to boil with the rapid 
evolution of hydrogen bubbles from the decomposed 
water, 

When, however, the force of the two metals in contact 
has to traverse a layer of water, the resistance offered by 
the fluid prevents its decomposition. This must also be 
an important element in the decomposition of a metallic 
salt dissolved in water, and in fact we have found that the 
addition of some neutral salt, such as nitrate of potassium, 
increases the action—apparently by diminishing the resist- 
ance of the liquid. If, too, we increase the quantity of 
the dissolved metallic salt, we get more than a propor- 
tional increase of deposited meal. Thus, in an experi- 
ment made with the different strengths of nitrate of silver 
on the table, the following results were obtained in ten 
minutes, all the circumstances being the same except the 
strength of the solution :— 

I per cent. solution dissolved ‘o25 grm. copper. 
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In fact it has been found that in solutions not exceeding 
5 per cent., twice the amount of nitrate of silyer dissolved 
in water gives three times the amount of chemical action; 
and this is true with other metals also in weak solution. 
lt may be that this is not the precise expression of a phy- 
sical law, but it agrees at least very closely with the results 
of experiment, 

The power arising from this action of two metals on a 
binary liquid may be carried to a distance and produce 
similar decompositions there. This is ordinary electrolysis. 
Metals have often been crystallised from their solutions in 
this way, and Mr. Braham has made excellent preparations 
of crystalline silver, gold, copper, tin, platinum, &c., by 
using poles of the same metal as that intended to be 
deposited upon them. The forms thus obtained are pre- 
cisely analogous to those produced by the simple immer- 
sion of one metal into the soluble salt of another, and 
illustrate still further the essential unity of the force that 
originates the two classes of phenomena. 


NOTES 
Tue speech of the Prime Minister at the meeting held last 
week in support of the fund to pay off the debt at King’s 
College was a striking comment on some recent utterances of 
members of the Government to the effect that Science is well 
able to support itself, and needs no assistance from the State. 
The claims of this fund on public assistance were earnestly and 
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eloquently urged on the ground that King’s College was an in- 
stitution founded to promote the union between Science and 
Religion, and therefore the happiness of mankind, In the course 
ef the meeting it was mentioned that the woiks connected with 
the Thames Embankment have entirely destroyed the dining- 
hall of the College, entailing a loss of 1,400/. or 1,500/., for 
which no legal redress can be obtzined ; end this although noble 
dukes reccive compensation to the eatcnt of thousands of pounds 
for the injury inflicted on the privacy of their gardens by the 
same works, 


Ox the occasion of the annual conferring of degrees by the 
University of London on the 15:h inst., My. Lowe, who is a 
member of the Senate cf the Uxiversity and its representative 
in Parliament, expressed an opinion in favour of makirg Greck 
ap optional subject at the Matriculation Examination, to be sub- 
st.tuted either by an additional modern language, or by some 
branch of natural cr physical scienc>, The pioposed change 
has now been b.fore the body of yvraduates for the last two 
years, but has not yet received the sanction «f Convocation. 
Atthe last meeting, on the 14th inst., the subject was referred 
back to the Annual Committee of Convocation for further con- 
sideration. In the course of the same speech, Mr. Lowe urged 
ben: factors cf education to lzave money for the endowment of 
scholarships at the University, rather than of professorial chairs, 
on the ground that the pay of lecturers onglit to be in propor- 
livn tothe amcunt of instruction they give, 7.2. to the number 
of their pupils. Mr. Lowe appears, however, to forget that 
qnality, as well as quantity, is required in teaching, and that this 
quality can only be secured by original work, to devote himself 
to which the professor must be to a certain extent independent 
cf the emoluments derived from actual teaching. 


THE special correspondent of the Dai/y News, writing from 
Zanzibar under date of April 19, states that no letters had been 
received there from cither l)r, Livingstone or Mr. Stanley up to 
that date, and that war was still going on in Unyanyembe 
between the Arabs and the natives. ‘lhe terrible hurricane of the 
13th had wrecked every vessel in the harbour of Zanzibar except 
the ldydos; the harbour was then one mass of wreck, and 
European residents expect that 2 famine may be the result, the 
cocoa-nut and clove-trees,'the chief products of the island, having 
been almost entirely destroyed, ard that trade will be bronght to 
a standstill for some time. Mr. Ilovace Waller forwards to the 
Times a letter just received from Mr. Oswell Livingstone, in 
which he speaks of the expedition being detained in Zanzibar by 
the hurricane up to April 20; and Pref. Corfield sends one to 
the same journal from Dr. James Christie, physician to the 
Sultan of Zanzibar, who says that he believes Dr. Livingstone is 
alive and well, and that Mr. Stanlcy has relieved bim at Ujiji, 
and that he would not be surprised to meet them both in Zanzi- 
bar any day. 

WE are yery glad to be able to announce that the United 
States Senate has unanimous'y passed a bill, appropriating 
50,c0o dols, to meet the expenses of the observations upon the 
transit of Venus in 1874, on the part of the National Observatory 
in Washington. The bill has been introduced into the Lower 
ITouse, and will doubtless soon become a law. 


Vror, PALMIERI of Naples has received an address, signed by 
seventy citizens of Rome, expressing their admiration of his 
character and conduct, and congratulating him on the success of 
h’s efforts to save numerous victims from destruction in the late 
terrible eruption of Vesuvius. .A communication from Rome 
states that he isto be nominated a senator of the Kingdom of 
Italy. 


Tue Royal Danish Society of Copenhagen offers the follow- 
ing prizes for competition during the ensuing year:—For a de- 
scripiicn of the spectra of the planets Venus, Mars, Jupiter, 
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Saturn, and Uranus, which shall determine the question relating 
to the position and special nature of the principal lines, accom- 
panied by a critical comparison of the resul's previously ob- 
tained by ITuggins, Secchi, Vogel, and, asrespects Jupiter, by L2 
Sueur, of Melbourse—the gold medal of the Society, toze*her with 
a sum of money of fifty Danish ducats (450 frs.). For a tharouzh 
rescarch into the organic reproduction of on2 of the groups of 
setiferous Annelida, the Naididse, Scyllidee, or Serpulide, 
especially with relation to the question whether the same indi- 
viduals are both gemmiferous and sexuil, or whether the sexual 
and organic modes of reproduction are strictly separated ia 
different individuals and generations, accompanied by the neces- 
siry drawings—the gold medal of the Society. ‘The essays may 
be written in Latin, French, English, Geman, Swedish, or 
Danish; and must be addressed before the end of October 1873 
to the secretary of the society, M. J. J. S. Steenstrup. 


SOME little time ago we ncticed in our columns an effort that 
was being made to r:i-e a memorial to the late Sir R. Rede, the 
founder of the Rede Lecture at Cambridge, and we are glad to 
beable to state that in consequence several fresh subscribers 
have added their names to the list, so that the fund now amounts 
to So/, which is exactly one half of the sum required for the 
window that it is proposed to fill with stained giass in the church 
where the remains of this far-seeing fricat to knowledge rest. 
The Rede Lecture is to be delivered in the Senate IIouse, Cam- 
bridge, on Friday, 24th inst., by Mr, Edward 11. Freeman, 
D.C.L., on the Unity of History, and it is hoped that members 
of the University, as well as others interested in the promotion 
of science, will contribute towards the completion of the memorial 
of which a partial commencement has been made by inserting 
a portion of the glass) The Rev. Professor Selwyn, D.D., has 
kindly consented to receive subscriptions at Morilock’s Bank, 
Cambridge, ‘‘Rede Memoriil Fund;’ and Myr. Norman 
Lockyer, F.R.S., the late Rede lecturer, in London, at 6, 
Old Palace Yard, Westminster. The names of the subscribers 
will be found in our advertising columns. 


WE have to record wit great satisfaction the appointment of 
Mr. M. J. Barrington Ward, B.A., F.L.S., t> be one of IJer 
Majesty’s Inspectors of Schools, Mr. Barrington Ward was a 
scholar of Magdalene Ilall, and first of his year in Natural 
Science at Oxford. Ile has recently occupied the post of Science- 
master at Clifton College. 


Tite post of teacher of Chemistry at Clifton Colleze will be 
yacant at the end of the present term, 


AMONG recent deaths of persons eminent in Science, //ar/u7’s 
{Viekly mentions that of Dr. Samuel Jackson, former Professor 
of the Institutes of Medicine of the University of Pennsy1- 
vania, which took place at Philadelphia on the 5th of April last. 
Ir. Jackson was born in Philadelphia in 1787, and was therefore 
eighty-five years of age. He held the position of active professor 
for twenty-cight years, and retired in 1863. IIe was well 
known as a physician and surgeon of great eminence, and for 
a long time occupied a leading position, Ile was also an 
author of some celebrity, and popular as a lecturer. ITis most 
important work was “ The Principles of Medicine,” first pub- 
lished in 1832, and which has gone through numerous editioa: 


A COMMUNICATION was presented to the National Academy 
of Sciences at Washington, at its annual meeting, on April 
16 last, from Prof. Agassiz, dated Monte Video, February 26, 
In this he expresses his gratification at finding evident traces 
of glacial action in the vicinity of Monte Video, as shown by 
the occurrence of phenomena which were qu'te svisfactory to 
his mind. Ile leaves the question undecided as to the origin 
of the erratic boulders found scattered over the surface, Lut 
hopes that his further investigation in the southern hemisphere 
will enable him to supply the necessary data, 
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Pror, CORFIELD will commence a course of twelve lectures 
on Hygiene and Public Health at University College, London, 
on Tuesday next, at 12 o’clock. 


Act the last exhibition of the Roya} Ilorticnltural Society an 
Interesting feature was introduced in the shape of prizes offered for 
the best dinner-table decorations. The competing tables were 
laid out in two tents in the gardens, and were an object of great 
attraction. Many of them were remarkable for the taste dis- 
played in the arrragements. 


| 
A FUND was started some time ago to promote the investiga- 


tion of the Wealden formation of Sussex, especially with re. 
ference to the question of the supposed underlying coal strata, 
Large subscriptions have already been received for this purpose ; 
the Duke of Devonshire has promised 250/,, and Lord Lecon- 
field 1007, It is believed by many geologists that coal in large 
quantities may occur in strata beneath some of the longitudinal 
folds of the Wealden denudation, and form a continnation of 
the Belgian coal beds. 


Tu Ethnological Collection of the Oxford Mnsenm has 
lately been enriched by the presentation to it of some North 
Australian spears, by Captain Halpin, of the Greaé Lastern. 


laid the cable to Australia last year, visited Port Darwin, and 
there obtained these weapons. One of the spears has a stone 
head. The stone of which it is formed is a sort of shale. The 
head is large, very sharp, and of the unground type. The Ox- 
ford Ethnologica] series is, under the kands of Prof. Rolleston, 
becoming a very valuable and complete one indced, and those 
who are in possess’on of authentic crania or weapons of interest 
from an ethnolk gical view, cannot do better than contribute to it. 
Canon Greenwell has lately presented the whole of his valuable 
collection. 


THE Americar Naturalist is responsible for the following story, 
which we could hardly have credited except on such anthority :— 
“Central Park Musenm.—Destruction of Mr. Hawkins’ Restora- 
tions. Zivies reporter called yesterday on Mr. B. Waterhouse 
Hawkins in order to ascertain the truth of the allegations made 
in a communication which appeared in yesterday’s 77vzes in refer- 
ence to the destruction of his restorations in the Central Park 
Museum, Mr. Ilawkins stated that all he had done during 
twenty-one months to restore the skeletons of the extinct animals 
of America (of the Hadrosaurus, and the other gigantic animal, 
which was thirty-nine feet long), was destroyed by order of Mr. 
Tenry Hilton, on the 3rd of May last, with sledge-hammer, and 
carted away to Mount St. Vincent, where the remains were buried 
several feet below the surface. The preparatory sketches of other 
animals, including a mammoth and a mastodon, and the moulds 
and sketch models, were destroyed. Mr. Hilton did this, said Mr. 
Ilawkins, out of ignorance, just as he had a coat of white paint 
put onthe skeleton of a whale which Mr. Peter Cooper had pre- 
sented to the Museum, and just as he had a bronze statue painted 
white. Mr. Ililton told the celebrated naturalist who had come 


from England to undertake the work, that he should not bother | 


himself with ‘dead animals,’ that there was plenty to do among 
the living. When the skeletons were dug up again, by 
order of Col. Stebbins, they were found broken in thousands 
of pieces. Prof. Henry, of the Smithsonian Institution, when he 
heard of this piece of barbarism, would not believe it. ‘ Why,’ 
he exclaimed, ‘I would have paid them a good price for it.’? Mr. 
Hilton, however, preferred to destroy the work of the naturalist 
which had cost the City at least twelve thousand dollars.” The 
proceeding appears to have met with universal reprobation from 
the Americans, The Maturalist refers by way of contrast to the 
record in our columns of the preservation of the great megalithic 
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monument at Avebury, through the public spirit of Sir John 
Lubbock. 


THE poorest flora in the world is probably that of the island 
of St. Paul in the Indian Ocean, an account of which appears 
in the “ Verhandlungen der k. k. zoologisch-botanischen Gesell- 
schaft in Wien” for 1871. It consists, as far as flowering 
plants are concerned, of six grasses, a sedge, a P/anfage, and a 
Sagina. Of these the two latter only are undescribed species, 
and all the remainder have probably been introduced. 


Tue Acclimatisation Society of Auckland, New Zealand, has 
printed its fifth Annual Report. The efforts of the Society during 
the preceding year have been chiefly devoted to the introduction 
of insectivorons birds from England and Australia, and of fresh- 
water fish. In both these respects the Society has met with 
greater success than in previous years, and appears to be per- 
forming work of great service to the colony. The gardens of 
the Society have also been considerably enlarged. 


SEVEN parts are now published of the new edition of Griffith 
and Henfrey’s Micrographic Dictionary, edited by Dr. Griffith, 
the Rev. M. J. Berkeley, and Prof. T. Rupert Jones, of which 
we have already noticed the issue of the first number. They 


Captain Halpin, in his capacity as chief of the Expedition which | bring downthe articles a5: {arias €u7) Gaia 


Dr. CHarces C, Ansotr has reprinted his elaborate and 
profusely-illustrated article on the ‘‘Stone Age of New Jersey,” 
which has been running through several numbers of the American 
Naturalist. 


Tue Danish war steamer Fy//z has been ordered by the 
Danish Government to take soundings and survey landing-places 
for the submarine telegraph line intended to connect Scotland 
with Canada 77? the Faroe Islands. It is to be hoped that these 
soundings will be accompanied by dredgings, and that they will 
be carefully made, as much of Dr. Carpenter’s early researches 
in deep-sea dredging, which excited so much attention at the 
time and since, were made in the neighbourhood of the Faroe 


' Islands. 


THE earthquake in California on March 26 appears to have 
been felt over a very large area, and in some places to have been 
very severe. At Leone Pine, in the country north of the Mojane 
river, twenty-three people were killed, and thirty wonnded ; 


| fifty large houses were destroyed, and the town is in ruins. 


Similarly Camp Independence, Inigo county, is in complete 
mins, the earthquake having been most severe in that region. 
large fissures are reported, miles in length, and 50 to 200 feet 
wide, and twenty feet deep, opened alorg the eastern base of the 
Sierra Nevada, near Big Pine Camp. At other places in the 
vicinity, the ground is heaved np in great ridges; large springs 
have stopped running, and others have broken ont. Ileavy 
snow Slides have occurred in the Sierras, and large rocks rolled 
down the mountain side, blocking up the road. The shocks 
lasted at intervals from 2.20 to 6.30 A.M. Many people at Camp 
Independence were hurt, but none were killed, The shock was 
probably the heaviest south-eastward towards Arizona, in the 
desert country which has hardly any populaticn. 


THE April number of the -fyrecrican Fournal of Science con- 
tains an account by Prof. Marsh, the indefatigable palceontolo- 
gist, of his discovery of a new species of //adrosaurus, a giant 
lizard ; one of which, found in New Jersey, from its enormons 
size, constitutes one of the chief attractions of the Academy of 
Sciences of Philadelphia, where it is deposited. The present 
animal is scarcely one-third the size of the New Jersey specimen, 
It was discovered near the Smoky IJill River, in Western 
Kansas, and is named Hadrosauras agilts, 
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ON TUNE RAL CONSTITUENTS OF THE 
BREITENBACH METEORITE * 


IIE Siderolite of Breitenbach was acquired for the British 
Museum in the year 1863. It was found (in 1861) at 
Breitenbach in Bohemia, at a spot not very far distant from the 
Saxon frentier, or indeed from Rittersgiin, in Saxony, a place 
in which a very fine mass that bears a close resemblance to the 
Siderolite of Breitenbach, was almost contemporaneously found, 
A little way to the west of the centre of the line joining Ritters- 
griin and Breitenbach lies S'einhach, a village in the environs of 
Johanngeorgenstadt, near Schwartzenberg ; and here in 1751 
was also found a mixed meteoric mass in which, as in the two 
already mentioned, iron, sponge-like in its structure, encloses 
siliceous minerals that do not present a familiar aspect. ‘The 
three meteorites are, in fact, so similar to one another and s> 
dissimilar to any others in European collections, that there can 
be little doubt they belonged originally to the same meteoric 
fall. 

Stromeyer + in the year 1825 examined a siderolite in which he 
found as much as 61°8 per cent. of silica. This remarkable 
result, together with the numbers of his analysis, he interpreted 
as indicating the presence of a magnesian trisilicate, probably 
meaning thereby a sesqnisilicate (magnesium epidentosilicate). 
The specimen which he analysed he described as coming from 
Grimma, in Saxony. This specimen was, in fact, a portion of a 
mass preserved in the collection of the Duke of Gotha, and 
doubtless believed by Stromeyer to be a portion of a stone which 
was known to have fallen in the middle of the sixteenth century 
in a wood near Naunhof, in the neighbourhood of Grimma. 
Chladm#, however, held this view to be untenable, grounding 
his opinion on the completeness of the meteorite preserved at 
Gojha, both as regards its form and its crust, while he adds that 
the Naunhof mass must have been far too great to allow of its 
being transported, and, indeed, that it had never been redis- 
covered. lt isin every way probable that the material Stromey er 
really had taken to work upon was from a Saxon locality, and in 
fact a specimen from a fall, to which the Rittersgriinand Breiten- 
hachasiderolites belong. Breithauprs believes the fall in question 
to have been the ‘ yserxregen” which occurred at Whitsuntide, 
1164, in Saxony, when a mass of iron fell in the town of 
Meissen ||. 

An inspection of a polished surface of either of these masses 
reveals the iron in patches of irregular form, which exhibit the 
characteristic crystalline structure of meteoric irons when etched. 
The interspaces are partly filled by meteoric pyrites (troilite) in 
small patches, recognisable by its pinchbeck brown colour, the 
rest of the surface being occupied by a greenish and greyish- 
brown crystalline magma. It is of the ingredients of the last- 
mentioned portion of the meteorite that I shall first speak. On 
treating the whole mass with mercuric chloride at 100° for some 
hours the iron and the troilite are dissolved, and the magma 
before alluded to remains nnattacked. but it has now lost its 
compound structure, and is found to consist of three substances : 
(1) highly crystalline, bright green, or else greenish-yellow 
grains ; (2) msty brown, sometimes nearly black, sometimes also 
nearly colourless grains of a mineral that presents crystalline 
features, but on which definite crystalline planes are ot great 
rarity ; and (3) crystalline grains of chromite. 

The first of these three minerals proved to be a ferriferous 
enstatite, or bronzite ; the secund is a mineral which corresponds 
in all respects, except its crystalline form, with the tridymice of 
Prof. Vom Rath. In respect of their forms, however, it is diff- 
cult to suppose that the two minerals are identical. 

Bronsite of the Breitenbach Srderolite 

‘The specific gravity of this mineral is 3°238, that of the sili- 
cates in the Steinbach siderolite,* as determined hy Stromeyer, 
having been 3'276, and as estimated by Rumler 3°23., The hard- 
ness is 6. 

The blackened aspect of some of the bronzite was due toa 
mere superficial coating of iron oxide, arising doubtless from the 
oxidation of a portion of the nickeliferous iron. It was in- 
variably found that this film was easily removed by hydrogen 
chloride, leaving the brcnzite of a bright green colour, and that 
the action of the acid on the mineral extended no further. 


* Abridged from a paper contributed to the Philosophical Transactions 
by Prof. Maskelyne, F.K.S. 

+ Pogg. Aun iv. p. 195 5 

t Berg. and. Hutt, Zeitung, xxi. p. 322 

§ Feuer-Meteore,fpp. 326 and 212 

|| Feuer-Meteore, p. 198 
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Two analyses of this minera] were made, the one by the 
hydrogen fluoride method of distillation*, the other by fusion 
with mixed alkaline carbonates, and the results were as 


follow :— 
1, ile Mean. Oxygen. 
Siteteeversl 567101 = 56.002 «56051 =. 29 Sg 
Magnesium oxide 30°'215. 31479) 30°S47 12°34 
Jron protoxide! yn) 15)5S3qme se 2OG mma ie0 2°97 
99°899 100°776 100°337 


These numbers correspond very closely with the formula 
(Mg# Fet) Si Oy. 


Asmanite—a new mineral, being Silica crystallised in the Rhombic 
System, asa Constitucnt of the Breitenbach Sidrolite. 


The second mineral associated with the bronzite in this 
meteorite is free silica, possessing the lighter specific gravity 
presented by quartz after fusion, and crystallised in forms that 
belong to the orthorhombic system. To this mineral, which is 
distinct in its system and forms from the tridymite of Vom Rath, 
I propose to give the name Asmanite, A’sman being the Sanscrit 
term (corresponding to the Greek duwr) for the thunderholt of 
Indra, In bulk it forms abont one-third of the mass of mixed 
siliceous minerals. ‘The grains of this mineral are found mixed 
with those of the bronzite, after the ircn, the troilite, and the 
chr mite have been removed, They are very minute and much 
rounded, and, though entirely crystalline, they very rarely indeed 
present faces that offer any chance for a result with the gonio- 
meter ; indeed out of the several thousands of these little grains 
comprised in some two grammes that were isolated of the 
mineral, it was only possible to find with a lens about a dozen 
specimens with sufficiently distinct crystallographic features ; 
and of these only four or five proved to bs available for examina- 
tion and comparison. In several, however, the optic axes were 
plainly to he distinguished when properly examined with a 
Norrenberg’s polarising microscope; and by this means the 
angles given by planes belonging to zones otherwise too incom- 
plete for a reliable result were brought into comparison on 
different crystals. 

The parametral ratios of Asmanite are 
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The faces of the octaid forms are almost invariably rounded. 
Fair approximate measurements, however, of three of the tanto- 
zonal faces in one crystal were obtained. 

That the mineral belongs to the rhombic and not to an nnaxial 
system is emphatically evidenced, independently of the measure- 
ments, by i's optical characters, as shown in its very distinct and 
widely separated optic axes. As has been said, the first mean 
line is the normal of the face 100, that to faceoor is the 
second mean line. The first mean line is parallel to the axis of 
least optical elasticity, so that the crystal is positive in its optical 
character. The apparent angle,-as measured in air, of the optic 
axes was approximately determined as 107° to 107° 30’. The 
axes for the red rays are slightly more dispersed than those for 
the blue. 

The crystalline grains which constitute this ingredient of the 
meteorite, when first obtained, are of a rusty brown and some- 
times even black colour; treatment fora short time with dilute 
hydrogen chloride, however, entirely removes this iron stain and 
leaves the grannjes in a state of colourless purity, in which 
state they are readily distingnished from the grains of the accom- 
panying bronzite. 

The specific gravity of the mineral gave the number 2°245. 
Its hardness is 5°5. 

Two analyses were made by different methods, and the results 
are given below. 

I. o°3114 substance, distilled with pure hydrogen fluoride, 
gave 1°1136 gramme of potassium fluosilicate, o°co35 gramme 
iron oxide, o'oo1S calcium oxide, and o-o132 gramme magnesitm 
phosphate. 

These determinations denote the following percentages :— 


miligieavet: 5 5 6 « « = 97°43 
IikGnjoxid eo. ener Tze 
CAlOMIN OEE 6 6 5 « 56 5 OBS 
Magnesium oxide . . . , 1°509 
100°641 


* Philosophical Transactions, 1870, p. 189, 


I]. 0°2653 gramme of carefully selected substance, evaporated 
with an excess of ammonium fluoride, left o'0021 gramme 
residne, chiefly iron oxide. 

This determina‘ion denotes the following percentage compo- 
sition ;— 

Silicicacid’ y.) semen on) 211 
ron oxide Sco. 9. O79 


100°0O 


Besides the distinct cleavage parallel to the plane oo 1 already 
alluded to, and the other, less distinct, parallel to the planes of 
the form (1.01), there seem also to be divisional planes or, rather, 
surfaces along which the crystals break up with the greatest 
facility ; even drying them on blotting-paper proving often suffi- 
cient to destroy the integrity of specimens that might otherwise 
scem to promise good results to the goniometer. 

Partsch,* in his description of the Vienna Collection of Mete- 
orites, identifies as a specimen of the Steinbach siderolite a frag- 
ment with a label, ‘* Native iron, jagged and hackly, with quartz 
in grains and a yellow fluor-spar” (gattegenes, sahaicht und 
sackicht gewachsenes Eisen mit kornichtem Quars und gelblichtem 
Flussspath), 

Breithauptt, in his paper describing the Rittersgriin Siderolite, 
makes its chief silicate to be peridot. It 1s doubtless bronzite. 
In addition to troilite and schreibersite, he records the presence 
of ‘another mineral, the composition of which is not yet deter- 
mined,” 

It should be mentioned that, with a view to test the relative 
solvent action of alkaline carbonates on quartz and the meteoric 
silica, weighed portions of each were digested with a ten percent. 
solution of sodium carbonate for ten hours at 100° C. under pre- 
cisely similar conditions. Of the quartz 7°843 per cent, had 
dissolved, of the Breitenbach silica 9° 437 per cent. 


The Shalka Aletvorite, 


An examination of the Shalka meteorite, also detailed ia the 
same memoir, gave as a result that this meteorite consists mainly 
of a bronzite of the formula Mgy Fe; $i O,, and is therefore identi- 
cal in composition with, though very different in appearance and 
structure from, that of the meteorite of Manegaum. 


IEOE SOE (GPEINIETRI TEIN IESE SR VPES GROVE IS INO)'S 15S 
HOS TIRING BENSON: IEEE I SIAVROFSHIEUE MSE, 
AS supplementary to my short article on the ‘‘ Maximum 

Velocity of Meteoric Stones Keaching-the Surface of the 
Earth” (NATURE, Sept. 14, 1871, vol. iv. p. 395), permit me to add 
the following observations in relation to the source and the 
amount of the heat generated by such masses ia traversirg the 
atmosphere, 

It is well known that the observations of Glaisher, Petit, 
Danbrée, and others, establish the fact that these bodies enter 
our atmosphere with velociiies which are truly planetary, For 
example, the metcorite of Orgueil moved with a velocity of at 
least 20 kifometres (12°43 miles) per second, while in other cases 
velocities have been observed which could not be observed at less 
than from 15 to 30, or even 40 miles per second. The enormous 
resistance encountered by such bodies in traversing the air (as we 
have seen in the previous article), $,ecdily extinguishes this high 
velocity, so that they retain but a comparatively moderate ve.o- 
city on reaching the surface of the earth. 

Now, the ‘Dynamical Theory of ITeat” assures us that 
whatever energy is lust by the moving body is transformed intu 
heat, which i, either retained by the body or is communicated to 
the air, The amount of heat thus generated can be estimated, 
p-ovided the diminution of velocity and the mass of the meteoric 
stone are known. More than 23 years ago Dr, Joule pointed 
out this transformation of energy into heat as the true cause of 
the ignition of thes: extra-terrestrial masses in traversing the air 
(Fide Phil. Mag., 3rd Series, vol. xxxii., p. 349, May 1548). 

According to Joule’s experiments, one French unit of heat 
= 423 5424 kilogrammetres or units of energy. fence, one 
French unit of energy = ——~ = 0'00236104 French units of 
423 5424 


heat. If, the efore, 


* Die Meteoriten im k, k. Hof-Mincralien-Kabine'te. 
t Berg und Witt. Zeitung, xxi. p 2. 


Wier, 1843, De 95+ 
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v = velocity of stone upon entering the atmosphere, 
sso» +9 | When near the earth’s surface, : 
g = acceleration produced by gravity, 
= weight of moving stone in kilogrammes : 
Then if, 7, and g are taken in metres per second, we have, 
ao = ma” 


Loss of energy = w, -— : 


2" 
ieeacy) 


This loss of energy transformed into heat = 


3 a 
w=?" French units of heat. 


0°00236104 x w. 
gates 


Assuming g = 9°80942 metres per second, we have, 

French units of heat generated = 0000120345 x w x (72-7,°). 
This gives the total amount of heat evolved by the loss of energy. 

Now, if we knew the distribution of the heat thus generated, 
it would be easy to estimate the increase of temperature which it 
would occasion in the matter to which it is imparted. If we 
assume all of the heat evolved to be retained by the moving 
body, it is evident that the increase of temperature (v7? — 7° being 
the same) is inversely proportional to the product of the weight 
into the specific heat of the moving mass, 

Itence, if c = specific heat of stone in relation to water as 
unity, we have, 


w(v? —7,7) 
wre 


I 
= 0'000120345 x (v?— 7,2) x ne 


Increase of temperature in C° = 0000120345 x 


; or 


Increase of ,, os (a) 

Under the assumption that all of the heat generated is retained 
by the moving mass, it is obvious that w is eliminated ; for, 
while the heat evolved varies as zw, the mass to be heated also 
varies as zw; so that the weight is without influence, in so far as 
increase of temperature is concerned. 

In order to apply this formula to any given case, we must 
know 7, 74, and ¢ in relation te the moving stone. Perhaps we 
should not be over-estimating 7 by assuming it to be 30 kilo- 
metres per second, or nearly equal to the velocity of the earth in 
its orbit, In like manner we should certainly not be under- 
estimating 7, by assuming it equal to 500 metres per secord, 
Substituting these values ia formula (7), and we have, 


4 a a I 
Tacrease of temp, in C° = 0°0001 20345 (30000° — 500°) x — ; or 


Increase of ,, cy = WEIGHS) ex : 4 

Finaliy, in the absence of experimental results in regard to the 
specific heat of meteoric stones, we are certainly not under- 
estimating ¢ by assuming it equal to 0°22. 

Substituting this value of ¢ inthe last equation, and we have, 

Increase of temp. in C° = 492, 184°. 

Of course, by far the larger portion of the heat generated by 
the loss of energy of the moving stone would be imparted to the 
air along i's trajectory ; but assuming that only ;};th part of 
it is retained by the stone, it would be more than sufficient to 
account for the phenomena of fusion and detonation which fre- 
quently accompany the transit of such bodies through our 
atmosphere. 

In the case of small masses, it is clear that their high velocities 
woald be more rapidly extinguished by the resistance of the air 
than is the case with large masses. Tn the small mass the trans- 
formation of energy into heat being accomphshed in a shorter 
lime, a greater amount of the evolved heat would be retained 
by the stone than in the large mass whose velocity is more 
gradually checked by the resisting medium. 

ITcnce, when the smaller masses plunge into the upper atmo- 
sphere, the matter may be volatilised or utterly dissipated by the 
intensity of the suddenly-evolved heat. In this minutely- 
divided condition the material of the stones would float about in 
the atmosphere, and ultimately reach the surface of the earth in 
the form of meteoric dust. 

It is well known that the observations of lenzenbe-g, 
(Quetelet, Herrick, Newton, and others, assiga to the so-called 
‘*falling stars” velocities equal to, if not surpassing, the velocities 


| of meteoric stones. According to the foregoing suggestion, these 


may be nothing more than small! meteoric stones which are volatt- 
lised in the upper regions of the atmosphere long before reaching 
the surface of the earth, 

Thu:, the phenomena of the occasional fall of meteoric stones 
and the almost incessant appearance of the falling stars which 
nightly furrow the celestial vault, may be correlated with the 
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principle of transformation of energy. At all events, all the 

luminous, thermic, and detonating phenomena attending the fall 

of such bodies seem to be fully accounted for by the enormous 

amount of heat thus generated by their passage through the 

atmosphere, Joun Le Conte 
University of Caifornia 


SOME TOA O ISITE 


Annalen der Chentie unt Pharmacie, November 1871. This 
number opens with a lengthy paper by Grebe and Liebermann 
on anthracene derivatives ; they have studied in detail anthracene 
carbonic acid, and the behaviour of anthraq uinine with phosphoric 
chloride and potassic hydrate. They have also experimented with 
the anthraquinine sulpho-acids ; at the present time researches 
ou this subject possess considerable technical interest, as it is from 
disulphanthraquinonic acid that artificial alizarin is prepared, 
which seems to be fast supplanting the use of the madder root in 
dyeing. Bottger and Petersen follow on a subject nearly allied 
to the former, “on the compounds of enthraquinone containing 
nitrogen.” Zinneman contributes a paper on an improvement in 
the method of distillation ; the method is somewhat similar to 
that usually employed in chemical laboratories, that is to cause 
the vapour to pass up a long upright glass tube on which several 
bulbs have been blown, the exit tube being at right angles nearly 
at the top; the new portion of the apparatus consists in placing 
in the long tube a number of bell-shaped cages made of platinum 
wire gauze, which fit closely to the sides of the tube, and through 
which the vapour must pass or filter as it rises in the tube. With 
this apparatus the author bas made an extensive series of experi- 
ments on the purification and determination of the boiling points 
of some of the most important of the ethyl compounds, on 
various acids of the same series, on the separation of propyl and 
butyl alcohols from the products of fermen:ation, and on the 
separation of the iodides of ethyl, propyl, and butyl. Judging 
by the results of these experiments, the new contrivance seems 
to work extremely well, and to be an improvement on the 
original form of apparatus. Several short papers complete this 
number, but they are not of extreme interest. 


Fournal of the Chenrical Socicty, March 1872.—-The compo- 
sition of the nutural tantalates and niobates forms the subject 
of a very important paper by Rammelsberg. Numerons 
analyses of various minerals containing the two rare elements, 
tantalum and niobium, are given, the results of which, how- 
ever, cannot be usefully condensed.—Dr. Tilden presents a note 
‘On the crystalline principle of Barbadoes Aloes;” the author 
has obtained a chloro-substitution product corresponding to the 
hromo-derivative, described some years since by Dr. Stenhouse, 
that is alom in which three atoms of hydrogen are replaced by 
chlorine. The remainder of this number is occupied by the 
abstracts of foreign papers, many of which are of great interest. 
—Dr. de Coppet finds that supersaturated s Intions of sodic 
sulphate can be prepared by dissolving the anhydrous salt in 
cold water; it is, however, necessary that the anhydrous sa't 
should be heated above 33°, and cooled out of contact with the 
air, as it is found that the anhydrous sodic sulphate, obtained by 
drying the ordinary salt (containing ten molecules of water) at a 
temperature lower than 33°, always ac‘s as a nucleus in deter- 
mining the crystallisation of a supersaturated solution of this 
salt, From this it appears tbat from crystaliised sodic sulphate 
different bodies are obtained depending on the temperature at 
which the salt 1s dried. —A long abstract of Linnemann’s im- 
portant paper ‘*On an improvement in the method of fractional 
distillation,” and also of his researches on the normal propyl 
alcohol and its compounds are here given.—Another curious 
example of the lowering of the boiling point of mixtures of 
water and other liquids forms the subject of another abstract. 
Is. Pierre finds that a mixture of water and butyl iodide distils 
at 95°-96° (butyl iodide boils at 122°5)), and that a constant 
mixture of 79 parts of iodide and 21 of water is found in the 
distillate. Ethylic iodide (B.P. 72°) and water distil at 66°, only 
3 to 4 per cent. of water condensing with the iodide. The 
abstracts as a whole are shorter and more condensed than they 
were originally ; in some cases this must be regretted, though in 
others it is, perhaps, an advantage. 


THE Quarterly Fournal of Microscopical Science for April 
1872, contains memoirs on the Development of the I:namel in 
the Teeth of Mammals, as illustrated by the various stages of 
growth demonstrable in the evolution of the fourth molars of a 


young elephant, and of the incisor tecth in the foetal calf, by 
Prof. Rolleston, M.D. This paper is a reprint.—Note on Im- 
mersion Object-glasses for the Microscope, by Dr. Royston Pig- 
gott, chiefly directed towards the assertion that the aper- 
ture of an immersion lens can never exceed So’, which this 
author denies.—Observations of Pathological Changes in tke 
Red Blood-corpuscle, by J. Braxton Hicks, M.D.—On the Arti- 
ficial Production of some of the principal Organic Calcareous 
Formations, by Prof. Ilarting, ot the University of Utrecht. 
This is an abridged report of researches un¢ertaken with the view 
of producing, independently of living organisms, certain calcareous 
formations, which are met with in animals as integral parts of 
their skeleton, and this by causing calcium carbonate and phos- 
phate to combine in the nascent state with o1ganic substances, — 
On the Peripheral Distribution of Non-medullated Nerve-Fibres, 
by Dr. E. Klein ; the third part of a memoir, of which the pre- 
vious portions appeared in this journal, It treats of the relation 
of the non-medullated nerve-fibres to small arteries, small veins, 
and to capillary vessels in the muscular substance of the frog’s 
tongue ; and the termination of nerve-fibres in the ciliated duct 
in the tail of the rabbit.—On the Structure of Tendon, by J. 
Mitchell Bruce, partly in support and partly in con-trover- 
sion of the views of Boll, as detailed in Max Schultze’s 
Archiv.— The Embryology of Chrysopa, and its bearing on the 
Classification of the Nenroptera, by A. 5. Packard, Jun., M.D. 
Repr'nted from the American Naturalist.—Preliminary notice of 
Researches on the Anatomy of the Serous Membranes in Normal 
and Pathological Conditions, by Dr. E, Klein and Prof. Burdon 
Sanderson, forming a part of investigations on infections diseases, 
undertaken for the Medical Department of the I’rivy Council. 
These investigations relate to more than 250 animals, especially 
rabbits and guinea pigs, many frogs, several cats, dogs, some 
rats, and one monkey.—The remainder of the journal is occu- 
pied with abstracts, notices, and reports. 


SOCIETIES AND ACADEMIES 


LONDON 


Royal Society, May 16.—‘‘ On the Specific ITeat and other 
physical characters of Mixmres of Methylic Alcohol and Water, 
and on certain relations existing between the Specific Heat of a 
Mixture or Solution, and the Heat evolved or absorbed in their 
formation,” by Dr. A. Dupré.—‘‘On Supersatura‘ed Saline 
Solutions,” Part II]., by Char’es Tomlinson, F.R.S., and G. 
Van der Mensbrugghe.—‘‘ Remarks on the Sense of Sight in 
Birds, accompanied by a description of the Eye, and particularly 
of the Ciliary Muscle in the genus Aaffores,” by Mr. Robert 
Lee.—Supplement to Mr. Lee’s communication on the Sense 
of Sight in Birds. A Description of the Eye in Ahca amert- 
cana, Phanicoptertts antiguorum, and Afptcnodytes Humboldtit, 


Geological Society, May 8.—Mr. Toseph Prestwich, F.R.S., 
in the chair.—The following papers were read :—1. ‘‘ Notes on 
Atolls or Lagoon Islands.” By Mr. 5, J. Whitnell, The author 
commenced by indicating certain facts which lead him to 
think that the arezs of atolls are not at present sinking, 
and referred to one instance (that of Funafuti or Ellice 
Islands), in which he thouglit there were signs of a slight 
upward movement. He noticed the ‘occurrence of a 
furrowed appearance, or a series of ridges or mounds, in some 
islands, each of which he regarded as produced by a single gale, 
He also described a freshwater lagoon, about three miles in 
diameter, as occurring in the Island of Quiros. Mr. Thorpe was 
acquainted with the atolls around the coast of Ceylon, and 
thonght that the local t aditions, untrustworthy as such sources 
usually were, night afford some evidence as to the date of their 
origin, The traditicn of Ceylon was that the Maldive and Lacca- 
dive Islands had within the memory of many been connected 
with Ceylon. If this were so the evidence was in favour of the 
area being one of subsidence. Mr. D. Forbes, when in 1859 he 
spent some montlis inthe Pacific, had been requested by Mr. 
Darwin to examine into the evidence as to the origin of these 
atolls by elevation, and had found that the asserted cases of the 
existence of masses of coral at a considerable elevation above tke 
sea merely arose from blocks having been transported inland by 
the natives. Though, however, there was no evidence of eleva- 
tion, it was still possible that such had in certain cases taken 
place, as there were still active volcanoes in this region. The 
freshwater lakes he attributed to the drainage of the islands 
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2. ‘*On the Glacial Phenomena of the Yorkshire Uplands.” | and three neighbouring islets, known as The Brothers, are in 


By] Mr. J. R. Dakyns, The author stated that in Derby- 
shire and Yorkshire, south of the Are, there is no 
glacial drift on the eastern slope of the Pennine chain, 
except where it is broken through by the valleys of the 
Wye and of the Aire and Calder. The bisis of the Aire 
and the country northward are thickly covered with drift, which 
contains no rocks foreign to the basis, and thns points to forma- 
tion by Jocal action. ‘The author ascribed this tu the glaciation 
of the country in part by glaciers, and in part by a general ice- 
sheet. Evidence of the latter he finds in the fact that drift oceurs 
only on one side of the valleys, namely, on the lee-side of the 
hills with respect to the source of the drift materials. Traces of 
the action of glaciers are the great amount of scratched and 
ronnded pebbles in the mounds of drift, which increases in pro- 
portion to the distance [rom their source : the presence of great 
piles of drift at the junction of valleys, as uf by the shedding of 
the lateral moraines of two glaciers ; and the existence of mounds 
of pebbles and of an alluvial deposit wherever a rock-basin 
crosses a valley, The Kames or Eskers, which are frequent in 
the valleys, he ascribed to the deposition of moraines in the sea 
instead of on land. Prof, Ramsay agreed with the author as to 
the existence of these rock-basins in the Yorkshne area, and as 
to the absence of marine drift on great part of the slope of the 
Pennine chain. The terminal moraines had to som: extent be- 
come obseured by the washing of soil by rain; but their ancient 
existence in many of the Yorkshire valleys was indisputable. 
The features of the country, were, moreover in many instances 
such as could not be reconciled with the deposition of the drt 
by marine action. 3. ‘* Ona Sea-coast Section of Bouldcr-clay 
in Cheshire.” By Mr. D, Mackintosh, F.G.5. Vhe principal 
objeet of the author was to draw attention to the fet of the 
occurrence of numerous sea-shells in a lower boulder-clay at 
Dawpool, as thoroughly glacial in its appearance, stracture, and 
compos tion, as any clay to be met with along the shores of the 
Irish Sea, and dittering in no essential respec. from the /12./, 
which rans up the slopes and valleys of the Lake District. Ie 
pointed out a number of very important distinctions between the 
Lower and Upper Boulder-clays of Cheshire, referring especially 
to the light grey or blue facings of the fractares of the latter. 
He gave a het of a number ot large boulders, greenstone and 
Criftell granite preduminating, though among the smaller stones 
Silorian grit was most prevalent, ‘Phe author Jikewtse explained 
the mode of striation of the stones found in the ciay, anl the 
position they occupied in reference to their flattened surface. 
The paper was illastrated by samples of the two clays, a number 
of shells in various states of preservation, and about foity 
specimens (most of them named and their parentage assigned) 
of Silurian grit and argillite, greenstone, several varieties of 
felstone and porphyry, telspithic breccia, Criffell and Eskdale 
granites, and granites of unknown parentage, Wastdale or Enn=s- 
dale syenite, quartz, Carboniferons Limestone, chalk flimts (?) 

local gypsum, sandstone, \c. Ina letter Mr. Searles V. Wot, 
Jun., stated that he regarded the Bonlder-clay containing th: 
shells as later than the newest of the East-Angtian beds, aud the 
Upper clay as probably equivalent tu the ilessle clay. fhe 
fragmentary shell» sent had been determmed by Mr. J. Gwyn 
Jeltreys, who found eleven species represented among them, and 
stated that they agreed with the sheils from Moel- (rytaen and 
Macclesheld. Ile remarked especially on the occurrence of 
elstarte borcalts, a species now exunct im the British area. rol. 
Ramsay remarked, with regard to the Bridlington beds which 
had been cited, that they were probabiy preglacial, and not 
glacial. IIc thought that eventually it would be proved that 
ducing the Glacial Period there had been several oscillations in 
tis country both in level and temperature. With respect to 
temperature, the caiculations of Mr. Croll showed the extreme 
probability of such variations being due to astronomical causes ; 
and these were best illustrated by reproducing his fgurcs in the 
form of adiagram, showing the curves and oscillations of tempera- 
ture. 4. ‘fOn Mudern Glacial Action in Caaiada.—ll.” By 
the Rev. William Bleasdell, M.A. In this paper the author com- 
municated some facts illustrative of the action of ice in Canada, 
in continuition of a former paper, Fidlar’s Island, in the rapids 
of the river Trent (lowing into the head of Lake Untarig), has 
been removed within the last eighteen months. Patrick's Tslaud, 
a mile lower down, is also rapiclly disappearing. Salmo. Lsland, 
in the Bay of 'Quin e, between Amherst Island and the mamlan |, 
which had an area of about an acre fifty years ago, lias Cis- 
appeared, leaving a shoal with abont four tcet of water over it ; 


course of removal. The rcmoval of these islands is due to the 
action of drift-ice. The author also referred to ithe formation of 
ground-ice in the Canadian rivers. Prof. Ramsay mentioned that 
Sir William Logan had informed him that shore-ice in Canada, 
charged with boulders, had been known to produce grooyes on 
the face of chiffs as well marked as those of glacial times. Ile 
had also mentioned the case of a boulder transported by ice 
which was of such a size as to have occasioned the wreck of a 
vessel which had struck upon it. 


Mathematical Society, May 9.—W. Spottiswoode, Treas. 
R.S., in the chair.—Mr. J. W. Glaisher gave an account of his 
paper ‘* On Functions with Recurring Derivatives.” Mr. Tucker 
(Hon, Sec.) read portions of communications from Prof. J. Clerk 
Maxwell, on Equations of Motion, and on the Transformation of 
Solids, —Prof. Clifford made some remarks on a theory of the 
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Cayley, Dr. Hirst, Mr. S. Roberts, and others, took part in a 
subsequent discussion on the degenerate forms of curves. 


Chemical Society, May 16.—Dr. Debus, I,R.S., vice- 
president, in the chair.—“On the Influcnce of Pressure upon 
fermentation,” Part I., by Mr. H. T. Brown. The results of his 
experiments were that under diminished pressure the amount of 
gas unabsorbed by potash is greatly increased, and that it con- 
tains a proportionally large amount of hydrogen. Acetic acid 
and aldehyde-are also farmed under these circumstances, so that 
it would seem that water is decomposed during the alcoholic 
fermentation, especially when it takes place under diminished 
pressure. Papers ‘‘On the Electrolysis of Sugar Solutions,” 
by Mr. IL. 1. Brown ; ‘f On the determination ol the solubilities 
anil specific gravities of certain Salts of Sodium and Potassium,” 
by Messrs. D. Page and A. D. Keightley ; and “An examina- 
lion of the recent attack on the Atuinic Theory,” by Mr. Atkin- 
son, were then read. An animated discussion on the Atomic 
Theory ensued. Mr. C. O'Sullivan then read his elaborate 
memoir ‘* On the transformation products of Starch.” 


exponential function derived from the equation = pu, Prof, 


Anthropological Institute, May 20.--Dr. Charnock in the 
chair.—Mr. J. Bonumi exhibited and described a new instrument 
for measuring the proportions of the human body, being specially 
app:icable to the identification of criminals, and adapted for a 
rapid and very easy metho] of measurement in military and 
other large establishments.—A paper was read by Mr. George 
Marris, V.P., ‘Oa Moral Urresponsibility resulting from Insanity.” 
IIe concluded that persons are not responsible for their actions 
in cases where they labour under delusions to such an extent that 
their conduct is not only influenced, bat determined, by their 
belief, al.hough they may still continue to reason correctly. 
Irresponsibility should be allowed also in those cases where they 
are impelled by irresistible morbid impulses; and where from 
disorders of the nervous system they are suffering from violent 
and uncontrollable irritability. Ile criticised the legal definition 
of irresponsibility in cases of that nature. As to suicide affording 
a proof of insanity, that must depend on the circumstances of 
each particular case. The author pointed out the contradictory 
theories laid down respecting insanity, and alladed also to the 
conflicting opinions expressed by medical men. 


Geologists’ Association, May 3.—James Thorne, F.S..\., 
vice-president, in the chair, “On Columnar Basalts,” by Mr. 
Johu Carry. Asa preliminary, the process of the formation of 
columnar mud was brielly descrivel, the analosy between 
this prucess and that of the formation of columaw basalt being 
such that the same diagrams served for iilnstrations in both 
cases, though, in the former case, heat penetrates the fine clayey 
sediment, and produces columns of dried mud ; in the latter, cold 
advances into the molten lava, and changes it into solid rock, 
which frequently has a rude but sometimes a perfect colamnar 
structure. TTexagonal columns are the most perfect. In re- 
ference to the production of these columnar stractures, the 
chief and most notable conditions are nnequal temperatures, 
which the author designated heat and cold, closely simuted at 
the contact surfaces of dissimilarly constituted bodies. In the 
above instances the dissimilar bodies ia surface contact are, first, 
the atmosphere and fine clayey sediment; second, the oceanic 
water and the molten lava. While the solidifying of the lava is 
being effected, the solid and multen parts may be considered as 
distinct bodies. It is at and near the surface contacts that the 
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exchanges of heat are most efficient in giving structure to the 
forming body. The actions of heat and cold, having a directive 
influence in the formation of hexagonal basaltic columns, were 
shown in the illustrations. In the concluding part of the paper the 
large surface contact of the ocean with the hed on which it rests, 
and the contact of the atmosphere with the land and water sur- 
faces, were udverted to as areas where the exchanges of heat 
had done and were now doing much work in producing struc- 
tures. Jointage, cleavage, and various other rock struetures 
are ascribed as heing mostly due to such work. Ice structure is 
another marked example. It bears a striking analogy to the 
hexagonal columnar structure of basalts, inasmuch as it often 
breaks up into columns hy slow melting. The ice of a lake 
sometimes shows such a breakage when it melts in the spring. — 
‘On a visit to the Diamond Fields of South Africa, with notices 
of geological phenomena by the wayside,” by Mr. John 
Paterson. On the geological questions connected with th 
diamond fields the author propounded some new views 
based on a minute and careful examination of the ap- 
pearances which presented themselves to him on his visit 
to the diamond-fields. Ile discredits the theories which 
would refer the presence of diamonds in Grequaland West to any 
distant sources ; and thinks the evidence incontestable that the 
marl soil, as he named it, in which the gems are now found, is 
the true matrix soil of the diamond. ‘this marl soil he con- 
siders to be the metamorphosed carboniferous shales of the 
country, and the change which has worked upon these shales, 
hy which they have been transformed from the black carbon- 
ifcrous shale into the whitish ashy marl in which the diamonds 
are found, he attributes to intrusions of greenstone trap, which 
traverse that country from N.E. to S. W. in continnally recurring 
dykes. Mr. Paterson gave some very interesting details of the 
extent and richness of the diamond diggings in South Africa, 
and in his picture of the Gong-Gong and Delport Diggings as 
“Great Rushes” in digger’s phrase, resembling in extent and 
richness Colesberg Kopje, but now nearly worked out, not by 
the hand of man ina few years, but by the angry waters of the 
Vaal River through many ages, he found much groundwork of 
hope that the diamond discoveries of South Africa are to be no 
fleeting passing industry, but a continuous employment, not only 
for many years but for many ages. 


Society of Biblical Archeology, May 7.—Mr. R. Cuil, 
F.S.A,, in the chair.—‘‘ On Underground Jernsalem ; more par- 
ticularly in reference to the Plateau of the [laram es Sheree!.” 
By Mr. William Simpson. The paper deserihed Omar’s search 
under the guidance of Sophronins, the patriarch of Jerusalem, 
for the site of the Temple, as one of the first explorations into 
the topography and archeology of the Holy City. The trans- 
ference of holy places from one point to another was explained 
as involving confusion and adding to the difficulties of arriving 
at reliable facts. The principal theories respecting the site of the 
Temple and the Holy Sepulchre were defined, and their merits 
touched upon so far as to indicate the progress of the questions 
connected with them. The importance of a careful study of the 
various styles of building in the Haram Wall was pointed out 
so as to get a date, if possible, as a ground upon which to start. 
A most interesting part of the paper was a description of the 
Great Sea, excavated out of the solid rock, under the Temple 
site, and the supply of water to it from the pools of Solomon 
near Letblehem. ‘The great importance of the water system for 
the Temple uses having an essential bearing on the question of 
the topography, and the question was still one which required 
further knowledge and study to arrive at a definite result. —‘* On 


the so called Moabite Stone, described ina late Letter to the. 


Times.” By Mr. B. G. Jenkins. The author considered that 
the letter and the inscription bore their own condemnation ; for 
the stone could not be Moses’ memento of the conquest of a land 
he never attacked.—‘‘ Observations on the dimensions of the 
Great Pyramid and the Royal Coffer.” By Solomon M, Drach. 


Pa kts 


Academy of Sciences, April 29.—M. Chasles read a paper 
containing theorems relating tu the obliques drawn through the 
points of a curve under ongles of the same size. —M. TI. Lucas 
communicated some general theorems on the equilibrium and 
movement of material systems.—M. L. Melsens presented a note 
cn some effects of the penetration of projectiles into various 
media, and on the imposilility of the fusion of leaden bullets in 


the wounds produced by fire-arms.—A memoir was read on the 
electrical jet in rarefied gases, and especially on its mechanical 
nower, hy MM. A. de la Rive and Sarasin. Their experiments 
showed that the velocity of rotation of the jet diminishes as the 
density of the gas is increased, but notin the same proportion, 
and that the jet possesses considerable mechanical force.—-MM. 
P. A. Fayre and C. A. Valson presented a continuation of their 
memoir on crystalline dissociation, containing the second part of 
their investigation of the alums.—M. Fizeau presented a repoit 
on a memoir by M. Croullebois on the elliptical double refraction 
of quartz.—A continuation of M. P. Desains’ researches upon 
the reflection of heat was read, and a note by M. D. Gernez on 
the absorption-spectra of selenium and tellnrivm, their proto- 
chlorides and protobromides, and of the protobromides of iodine 
and alizarine were presented by M. H. Sainte-Claire Deville.— 
Several papers and notes on auroras were read, including the 
continuation of M. J. Silbermann’s memoir on the causes and 
laws of auroras, a note by Father Denza on auroral phenomena 
observed in Italy in March and April! 1872, and a note by M. 
Guillard on indications of an aurora borealis observed at Lyons 
on April 8.—A second note by M. W. de Fonvielle on the hypo- 
thesis of the magnetisation of the sun was also read.—M. De- 
launay presented a note by M. G. Héraud_ on the tides of lower 
Cochin China, with especial reference to the determination of the 
diurnal and semi-diurnal waves.—A note by M. Chapelas on a 
meteor observed at Rheims on the night of April 19-20, and one 
by M. Perris on a meteor seen at Agde on the evening of April 
24 were read.—M. Aimé Girard presented an investigation 
of the salt marshes and salt industry of Portugal, in which he 
describes the details of the extensive manu‘actnre of sea-salt 
carried on in that country.—-M. Bussy presented a note by M. J. 
Personne on the presence of selenium in the sulphuric acid 
manufactured in France.—A note by the Abbé Laborde on the 
action of oxygen upon certain vegetable infusions was communi- 
cated by M. Pasteur. The author, after hermetically sealing a 
vegetable infusion ina glass vessel, and keeping it for a month 
unchanged, produced from it successive small quantities of 
oxygen by electrolysis. The infusion still remained unaltered, 
notwithstanding the replacement of the vacnum by an atmosphere 
of oxygen; but when the vessel was opened to the air vegeta- 
tion soon made its appearance.—-M. Pastevr also communicated 
a note by M. Griessmayer on the question of the assimilation of 
ammonia by yeast.—A note by M. IH. Byasson on the physio- 
logical action of formic cether was presented by M. Robin.—-M. 
Blanchard presented a note on the appearance of unusual numbers 
of Libio hortulanius, a dipterous fly, in Paris.—A paper by M. 
P. de Gasparin on the constitution of clays was read. This 
paper contained an analysis of a very fertile clay soil from near 
Nimes.— M. de Quatrefages communicated a note by M. E. 
Riviére on the human skeleton discovered in the caverns of 
Bouss¢-Roussé, in Italy, on March 26, 1872. This skeleton, 
which was associated with unpolished flint implements, presents 
no simian characters, and the cranium most nearly resembles 
those of Cro-Magnon. 


May 6 —M. Chasles presented a note by M. II. Durrande on 
the general properties of the displacement of a figure of variable 
form.—A rote hy M. T. D’Estocquois on the movement of 
water in drains was read.—M. J. Bourget read 2 memoir on the 
economic coefiicient in the thermodynamics of permanent gases. 
—M. Wurtz presented a note by M. G. Salet on the light 
emitted by the vapour of iodine, in which the author stated that 
that vapour may be heated to redness,—A letter from M. 
Tacchini to M. Faye, with regard tothe Scciety of Italian Spec- 
troscopists, and a 1eply to some of the statements contained in it 
by M. Faye, were read. They contained a discussion of various 
matters connected with our knowledge of the sun.—A note on 
atmospheric ozone by M. L. Palmieri was presented by M. C. 
Sainte-Claire Deville. The author stated that air, by passing 
through a glass tube, ceases to colour iodized starch paper. M. 
Sainte-Claire Deville confirmed this statement from M. llouzeau’s 
observations.—A letter from M. Donati on auroras was commu- 
nicated by M. Delaunay.—M. Le Verrler presented a note by 
Father Denza ona sand-shower which fell in Italy during tbe 
night of the 19-20 April.—A letter by M. Silbermann on the re- 
lations between meteorological phenomena and volcanic erup- 
tions was read.~- A note was real by M. C. Daniel on a process 
of decorative painting upon tin, and on this M. Dumas made 
some remarks.—M. Frémy presented a note by M. Prinvault on 
the transformation of pyrophosphates into phosphates by the 
action of boracic and sulphuric acids.—A note by M. Yvon on 
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the quantitative determination of copper by cyanide of potassium 
was communicated by M. Bussy, ‘This note relates to one cn 
the same subject by M. Lafollye, real on April 22; M. Yvon 
states that the reaction then employel was indicited in 1859 by 
M. Bu‘gnet, points out certain inaccuracies in M. Lafollye’s 
paper, and desciibes a p-ocess of his own.—M Wurtz presente: 
a note by MM. C. Girard and G. de Laire on the formation of 
diphenylamine with reference to a recent note by MM. Dusart 
and Bardy.—M. Arrez forwardel a letter relating to his process 
of treating vines attacked by /4y//oxera vastatrix, and upon this 
M. Dumas made some remarks.—Prof, Milne-Edwards presented 
a note by M. A. F. Marion on the reproductive organs of 
Uria Armand! Clap.—M. Louley presented a note by M. S. 
Arloing on the nature of the blood-globules ; and M. C. Robin 
some investigations by M. P. Bouland on the normal curvatures 
ofthe rachis in man and animals —M. Ziegler presented a paper 
on a physiological fact observed in leaves of Droseva, containing 
some very curious observations on the effects produced on that 
pant by albuminoid substances after contact with the human 
hand.—M. Paul Gervais described the lower jaw of a new spe- 
cies of fossil ape from the lignites of Monte Bamboli in Italy. 
Ile regards this animal as forming a new genus standing at the 
end of the series of anthropomorphous apes after the gorilla 
and before the baboons and macaques. Ile gives it the name of 
Orerpithects Bambolti-—M. Delesse communicated an investiga- 
tion of the deformations which the French geological formations 
have undergone.—A note on the granite, sand, and clay with 
flin's of the depaitment of the Seine and Oise, by MM. Potier 
and Dcnvillc, was read, as also a paper on the valley of the 
Vezere, by M. F. Hément. The latter, communicated by M. 
de (uatrefages, contains aczounts of traces of prehistoric man 
found in the valley. 
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German Chemical Society, May 13.—Dr. Bulk reported 
on the action of fuming sulphuric acid on aniline blue. He ob- 
tained tri-phenyl-rosaniline, in which four molecules of SOIT re- 
place four atoms of hydrogen, Nicholson’s process yielding 
conjugated acids with from one to three molecules of SO,H. 
Tlofmann’s violet behaves in a similar way to fuming sulphuric 
acid.—C, Scheibler stated that Erlenmeyer’s observations on 
the non-existence of Gerhardt’s para-thionic acid have been 
previously made by himself.—C. Rammelsberg has analysed a 
beautifully crystallised specimen of cast iron, confirming thereby 
his view that the various commercial grey and white irons are 
isomorphous mixtures of the pure element with combined carbon, 
and with non-combined carbon.—Dr. A. W. Hofmann reported 
on researches made by Dr, Geyger and himself on the action 
of aniline on azo-diphenyl-diamine (N,(C,t1;),I1) namely :-— 
C,2.11),N, + C.H,N=C,3tl,,N3;+NH,. The body, violet and 
soluble in alcohol, combines with one atom of HCl. Its formation 
an constitution correspond to the magdala red which has been ob- 
tained through the action of naphthyl-amine on azo-dinaphthyl- 
diamine. The body has the same composi:ion as violaniline, 
obtained by oxydising pure aniline, when three molecules are 
condensed into one by losing six atoms of hydrogen. Azo- 
toluyl-d amine, N,(C,H,),11, treated with aniline, gives rise to 
an analogous compound, having most likely the composition of 
rosaniline, C.)H,,N,, from which it seems, however, to differ. 
A colouring matter recently offered in the trade, under the name 
of saffranine (mixed with large quantities of carbonate of lime), 
dissolving with a yellowish red in water, with a violet colour in 
concentrated hydrochloric, with a green colour in concentrated 
suljhuric acid, has been obtained in a similar manner; a mix- 
ture of aniline and toluidine being exposed to the action of 
nitrous acid and afterwards oxydised. Its chloride contains 
Cy lTzoN ,11CI, the formula of which corresponds in appearance 
toa salt of amido-rosaniline, although its constitution is most 
likely very different. Terkins’ analyses of mauveine agree 
with the formula of phenylated saffranine, C,,,H.,N,; and some 
of its 1eactions, notably its behaviour to hydrochloric and sul- 
phuric acid, coincide with this suggestion, these acids producing 
violet and green colours as with saffranine. But it is not easy 
to understand how the fourth atom of nitrogen should enter into 
mauveine under the ordinary conditions of its formation.—Th. 
Peterssen published the analysis of a metasilicate of sodium, 
Na, SiO, +5 aq.—Barl and Tibner found that nitrobenzol and 
similar substances form hydrocyanic acid when fused with potash, 
A sim lar observation has been published by Wohler in 1828.— 
Geromont has obtaincd isobutyric acid from bibromo-pyrotartaric 


acid.—Michaelis found PC),Bo, to form unstable combinations 
with Br, and Br,, comparable tothe ad lition of water of crystal- 
lisation to a saturated compourd, 
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BOTANY IN THE OXFORD NATURAL 
SCIENCE SCHOOL 


HE merits and demerits of the “ Notice by the Board 
of Studies for the Natural Science School of the 
University of Oxford” will by this time have been abun- 
dantly discussed among all circles of teachers of Natural 
Science. That the former preponderate over the latter 
will hardly admit of a question; and if we once more call 
attention to the defects of the present “ Notice,” it is 
only in order that, by full and free discussion, a tho- 
roughly satisfactory scheme may be at length elaborated. 
We have already pointed out the subordinate part which 
Botany plays in the programme, and this defect it is our 
present object to illustrate more at length. We imagine 
that the object of the framers of the scheme must have been 
to lay down in the Preliminary Honour Examination a 
foundation which will scrve to give a solid basis for any 
superstructure that may be raised upon it—in other words, 
to supply the student with an adequate mental training to 
prepare him for whatever special branch he may afterwards 
take up. Let us see how this works in the casc of Botany, 
The Natural Sciences which will be mest useful to the 
future botanist in enabling him to gain a comprehensive in- 
sight into his own subject. are the outlines of Animal Phy- 
siology, Geology, and Organic Chemistry. Of not one of 
these subjcets need he nccessarily possess any knowledge 
in order to pass the Preliminary Honeur Examination ; 
but, on the other hand, must read up Mechanics, Physics, 
and Inorganic Chemistry. It seems to us a mistake to 
make the physical side of Science of such prepondcrating 
weight in the preliminary examination, to the entire ex- 
clusion of the biological. 
lf we now turn to the Final Examination in Biology, 
we still find that although it is specially stated that under 
Biology are included both Zeolegy and Betany, yet that his 
own special subject is still kept entirely in the background. 
Among the “list of books recommended for use in the 
preparation for the General Examination in Biology” are 
a number in General Anatomy and Histelogy, Cempara- 
tive Anatomy, Human Physialegy, Comparative Physio- 
logy, and the General Philosophy of Biclogy, but net ene 
in any department ef Botany, with the exception that in 
a feot-note we are informed that under the term ‘‘ General 
and Comparative Anatomy and Histology” “ vegetable 
structures” are included. Otherwise the examination is 
exclusively one, not in Biclogy, but in Animal Physiology 
and the Comparative Anatomy of Animals. The works, 
indeed, on this subject to which the intending botanist is 
referred would require a very long course of study to 
master. The list is so extensive, and the range so great, 
that it must necessarily have the effect of deterring many 
an aspirant for distinction in the Natural Science School. 
The arrangements under the special subject of Botany 
seem to us ne less open to objection. The first impression 
conveyed is that the subject can enly have been admitted 
at all under protest, and that it is looked upon as of de- 
cidedly subordinate importance to all the rest. While 
Mineralogy and Crystallography have three pages devoted 
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to them, Geology five, and Zoology four, Betany is com- 
pressed into one, and the information and assistance 
given is of the most meagre. The books “ provisionally 
recommended ” are ten in number; but what is meant by 
a provisional recommendation we do not know. The 
Board must surely have made up its mind as to whether 
the works are to be recommended or not ; and we venture 
to say that some even of these ten are books that ought 
not to have obtained the sanction of such a body. Not 
only does the list crr on this side; but books which are 
familiar to every botanical teacher as the best elementary 
works are net to be found init. It must be remembered 
that, as far at least as structural and systematic botany 
are concerned, the student is now at the outset of his 
career; and yet what will be thought of a list ef books 
recommended te his notice which makes no mention of 
either Oliver’s “ Lessons” er Lindley’s “School Botany”? 
In Geographical and Geelogical Botany, the recommen- 
dations comprise the portions bearing en these subjects 
of Henfrey’s “ Elementary Course” and Balfour’s “ Manual 
of Botany.” Now, we think it is generally admitted that 
thesc'are the least satisfactory portions of the works quoted ; 
and we have no hesitation in saying that the student will 
gain from them no adequate knowlcdge of the present 
state of these sciences. Not a hint is given of the exis- 
tence of original memoirs or essays, such as these of De 
Candolle, Grisebach, Heer, Unger, Hooker, and Carru- 
thers. Again, in the other special subjects the excellent 
practice is adopted of referring students to monographs 
or treatises on special branches of the subject, which will 
not be the least instructive part of his reading. In the 
botanical list we find no reference even to works so 
familiar to every student as Mohl “On the Vegetable Cell,” 
Hofmeister “On the Higher Cryptogamia,” or the writings 
of Kobert Brown. We venture to say that from the care- 
ful study of any one of thesc works, or even of such 
smaller treatises as Dr. Hooker’s lecture on “ Insular 
Floras,” or the introductory essay to his “ Flora of Tas- 
mania,” the student will gain a deeper insight into the 
philosophy of his science than from the grcater number 
of the books in the recommended list. 

But the greatest defect in the botanical section we take 
to be the very small stress that appears to be laid on 
practical work. Inaccordance with the prominence which 
is given throughout the whole scheme to histology, it is 
true that the candidate will be tried with ‘“ dissections 
and descriptions of preparations, illustrating the minute 
structure and organs of plants ;” but he is not informed 
that his practical acquaintance with morphelogy and the 
principles of classification will be tested by requiring him 
—as is done at all the examinations at the University of 
London, constituting the most fruitful source of ‘‘ pluck ”— 
to describe and refer to their natural orders plants pre- 
sented to him in the reom. We the more lament this 
omission, because it will but have a tendency to confirm 
the low estimatc in which the science of Latany is held 
even by many biclogists, who look upon it as a mere 
science of terms, leading to no large and comprehensive 
principles, and susceptible of indefinite “cram.” Until 
Botany is rescued from this degrading position, and 
teachers learn that it is as much a science of experiment 
and observation as Animal Physiclegy or Comparative 
Anatomy, we shall always have to lament the dearth of 
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philosophical botanists so remarkably exhibited in this 
country at the present time ; and to hear it spoken of 
cven by biologists with a covert contempt. 

We make these comments with no desire to detract from 
the great work which the Board of Studies for the Natural 
Science School at Oxford is doing, in attempting to clevate 
Natural Science toa prestige equal to that of theolderstudies 
atournationaluniversitics. In this endeavour we wish them 
heartily all success, and are fully sensible of their earncst- 
n¢ss to effect this object. But in order to secure success, 
it is necessary that any mistakes in the early steps must 
be freely and candidly pointed out, and that the plan of 
the campaign must be made as faultless as possible. We 
know that there are those at Oxford who arc fully sensible 
of the deficiencies in the programme to which we have 
called attention, and who have fought a losing battle fora 
more thorough and comprehensive, and at the same time 
more eclectic, plan. We would enconrage those to per- 
scyere in their endeavours, believing that they must ulti- 
mately prevail, and that from this beginning a scheme of 
instruction in Natura] Science will ultimately arise which 
will be a model for the whole kingdom. 


MOUNTAINEERING IN THE SIERRA 
WII 


Mountamecring in the Sterra Neruda. By Clarence 
hing. (London: Sampson Low, Marston, Low, and 
Searle, 1872.) 


A. VERY pleasant admixture of science and personal 
4% adventure, from the hand of one who is evidently a 
sincere lover of nature, and is gifted with considerable 
descriptive power. Men and manners in the Far West 
are depicted with much humour ; and one chapter, en- 
titled Kaweah’s Run, narrating the escape of the author 
froma couple of brigands who attempted to hunt him 
down, will show that a Government surveyor’s work in 
America is apt to be more exciting than pleasant. It is a 
good while since we have read a book so thoroughly un- 
affected and fresh; recolent of the clear air of those lofty 
Sierras where (hear it, ye Alpine climbers, who, in your 
haunts, daily curse Jupiter Pluvius !) fine weather is the 
rule. The description of some of Mr. King’s scrambles 
is enough to inake the Alpine Club rush off in a body to 
Mount Whitney ; but we cannot help suspecting that his 
neck would have more than once been safer had he known 
the rules of that fraternity and carried a good Aioles. 

Mr. King does not intend his book for a scientific 
treatise, but there are some valuable notes scattered up 
and down its pages, and with these we must chieily con- 
cern ourselves. The first chapter gives a good sketch of 
the geology and physical geography of the Sierra Nevada 
district. It was submerged till Jurassic periods, the ocean 
shallowing much in the later Triassic time. Then were 
produced the long mountain waves which stretch from 
Mexico probably into Alaska, reaching as far east as 
Middle Wyoming, and forming one broad zone of crum- 
pled ridges, whose westernmost and loftiest member is the 
Sierra Nevada. Rivers carved the land into canons, and 
the sca gnawed its western shores during all the Cretaceous 
and much of the Tertiary period, in the later part of 
which the coast ranges were roiled up, facing the Sierra 
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Nevada, and converting the California valley into a great 
inlet of the sea. Then, from newer and older ranges 
alike, began an epoch of furious volcanic activity, till at 
last the fires burnt low and the greater number went out 
altogether. To this succeeded a period when, as in 
North-Western Europe, great glaciers flowed down the 
valleys, polishing the rocks and leaving behind thema 
huge trail of morainc. Now they have shrunk back into 
snow-fields ; and it is only here and there, as about 
Mount Shasta, that we find any mention of true glaciers 
in Mr. King’s book. 

The magnificent cafions, which have more than once 
been mentioned in the pages of NATURE, are frequently 
and vividly described. This is the authoy’s opinion of 
their origin : “ Although much is due to this cause (the 
cutting power of rapid streams) the most impressive 
passages in the Sierra valleys are actual ruptures of the 
rock, either the engulfment of masses of great size, as 
Professor Whitney supposes in explanation of the peculiar 
form of the Yosemite, or a splitting asunder in yawning 
cracks. From the summits down half the distance to the 
plains the calions are also carved out in broad round 
curves by glacial action.” It may seem presumptuous in 
one who has never seen the region to differ from Mr. 
King and his chief, at the same time we cannot help sus- 
pecting that here, as in the Alps, it will be shown ultimately 
that streams have been the principal agents in forming 
gorges, and that, though they may have been guided by 
rifts and certainly by joints, no traces of the original 
fissures can now be found. 

Among the scientific “plums” of hght description 
scattered thronghout the pudding, we may notice the fol- 
lowing :—The granite of some of the mountains of the 
Yosemite valley exhibits spheroidal structure on a colossal 
scale, “concentric layers like the peels of an onicn 
each one about two to three feet thick.” This structure 
never descends into the mass for more than a hundred 
feet. The author noticcs a peculiar flaky structure on 
the surface of ice-worn granite (p. 147) developed, as he 
believes, by the great pressure which it has undergone. 
A curious case of granite polished by sand friction is 
also recorded on p. 146, reminding us of the polished 
basalt on the shore of Fife. Earth pillars in the cation 
of the McCloud glacier (Mount Shasta) are described, 
“from one to seven hundred feet high, each capped with 
some hard lava boulder which had protected the soft 


(trachyte) @éérés beneath from weakening.” A curious 


. cavern in a lava floor in the same region—roughly tubular in 


shape and more than half a mile long—doubtless pro- 
duced, like those in Iceland, by the outburst and cscape 
of the still liquid interior of the hardening stream, is 
worth notice; as well as the fresh-water deposits of a 
lake which existed through the Cretaceous and Tertiary 
periods between the Rocky Mountains and the Blue 
Mountains of Oregon. Nor must we in conclusion forget 
the humorous tale of how the author, after being sternly 
rebuked by the paleontologist of the survey for loving 
snow-peaks better than fossils, repented and found a 
cephalopod in the auriferous slates of Mount Bullion, and 
so determined their age. We note but one desideratum, 
and that isa map, which we trust will be supplied should 
the book reach, as we hope it will, another edition. 
T. G, BONNEY 
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HINRICHS’ CHEMISTRY 


The Elements of Chemistry and Mineralogy, by Gus- 
tavus Hinrichs, A.M. (Griggs, Watson, and Day, Daven- 
port, Iowa, U.S.) 


HIS is the second volume of Prof. Hinrichs’ series 
of science instruction for schools. In the former 
volume the elements of Physics were given ; this volume 
contains the elements of Heat, Chemistry, and Mineralogy, 
and will be followed by a third, called the “ Students’ 
Cosmos.” The author has thrown himself cntirely into 
the practical method of teaching the physical sciences— 
the student has first to perform an experiment, and then 
draw his own deductions from it. In chemistry, perhaps, 
more than in the other sciences, this system leads to the 
best results ; for on ail sides laboratory practice is recog- 
nised as essential to its true understanding. If, however, 
large lahoratories and costly apparatus are required, its 
introduction in our schools cannot become universal. 
The author has, however, shown in this volume that by 
excluding special hranches, a considerable knowledge of 
the elementary methods of laboratory practice may be 
furnished, almost free of charge, by any school to all its 
pupils. At a time when science instruction in our schools 
is attracting so much attention, a series of volumes like 
the present is peculiarly valuable, and thanks are due to 
Prof. Hinrichs for his bold effort to show how the physical 
sciences should be taught. 

The subject “ Heat” occupies two chapters. The first 
deals with the sources of heat, modes of heating, radia- 
tion and induction, thermometry, calorimetry, and fusing 
and boiling ; the second treats of the relation of heat to 
mechanical work. These are extremely clear and practi- 
cal ; we think better than those which follow. The third 
chapter is on “ Dissociation and Electrolysis.” After a 
few examples of the splitting up of compounds into 
their elements have becn studied, the student is led 
naturally to the definitions of elementary bodies, of 
compounds, and mixtures. The next chapter is con- 
fined to the elements and compounds, and soine of 
the principles of chemical nomenclature ; to this chapter 
we must certainly take exception, the author has intro- 
duced a novel and arbitrary classification of the elements, 
which, we think, will tend to confuse the student. He 
groups the elements into nine genera, giving the character- 
istic properties of each: thus we have the kaloids, analo- 
gousto potassium ; calcoids,analogoustocalcium ; cuproids 
to copper, and so on; under the last head we find classed, 
copper, silver, gold. We cannot see any reasons for such 
grouping, for neither in their chemical nor in their physi- 
cal properties do these three elements correspond. 

The author divides chemical substances into monaries, 
binaries, ternaries, and serials; the monaries are the 
elements themselves, the binaries the compounds of two 
clements, the ternaries of three, whilst the serials com- 
prise organic bodies ; there is, however, no reason in the 
author's definitions why the greater number of the serials 
should not be classed under the ternaries. The term 
“ serials” the author has taken from the fact that numerous 
organic compounds can be classed together to form series 
of substances, differing from each other by a definite in- 
crement. The next chapter treats of the synthesis of 
acids and bases, and chapter 6 is devoted to chemical 
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processes. Under the head of “substitution,” the quanti- 
tative relations of the elements to each other are brought 
out. Wedo not think, however, that the difference hetween 
the terms “atomic weight” and “equivalent” is byany means 
sufficiently defined. A considerable space is devoted to 
the phenomena of double decomposition and to the com- 
plex processes, such as fermentation, &c., which concludes 
the chemical portion of the work. A chapter on mineralogy 
follows, but on this it will be difficult to give an opinion, 
as the methed the author uses is novel, but, according to 
his account, quite satisfactory. The book on the whole 
is most carefully written, so that the student cannot fail 
in his experiments provided he follows his instructions ; 
these also are so given as to lead to economical and precise 
methods of working. At the end of the book a number 
of blank pages are left for the pupil to fill up with his 
notes of experimenis performed, and results obtained, 
forming quite a new feature in this class of works. 
The chapter on the “ Chemical School Lahoratory” we 
should recommend to the notice of our teachers, as it 
gives a description of the author’s system of teaching, 
which, we believe, has succceded extremely satisfactorily 
in the case of physics, and, we trust, will he equally suc- 
cessful in chemistry. 


OUR BOOK SHELF 


The Figure of the Earth, By Archdeacon Pratt. 
(4th Edition, London: Macmillan and Co.) 


THis is the fourth edition of a well-known book, of 
which we shall unfortunately not now have any more 
new editions from the hand of its lamented author. 
The book has grown much since its first edition as a 
separate work in 1860. The chapter on the attraction of 
table lands, mountains, oceans, &c., has been much 
enlarged since the first edition, and also the chapter on 
the determination of the figure of the earth by geodetic 
operations. A chapter, most valuable to the student of 


' physical mathematics, is inserted on the determination of 


the ellipticity of the earth (considered as a body whose 
surface is one of its own equipotential surfaces) from 
pendulum experiments, the moon’s motion, and the pre- 
cession of the equinoxes, respectively. ‘The student of 
this subject must carefully bear in mind that no observa- 
tions taken exterior to the surface of the earth can throw 
any light whatsoever on the internal arrangement of its 
matter, inasmuch as, according to the well-known 
theorems of Gauss, there are an infinite number of ways 
in which that matter might be conceived as being ar- 
ranged so as to produce the same external effect. The 
observations above noticed, however, are calculated to: 
throw light on the question as to whether the surface may, 
within the limits of approximation, be considered as a 
surface of equilibrium. 

In fact, it is known that in any event the external effect 
of the earth may be precisely effected by the distribution 


‘in a concentrated form of the whole matter of its interior 


over its surface. 

The important proposition that any function, which 
does not become infinite within the limits considered, 
can be expanded in a scries of Laplace’s functions, is 
proved by Mr. Pratt in the text by rather a long method, 


-in order to get over a certain apparent objection as to 


discontinuity. The following proof of that proposition 
seems short, and not open to ohjection. 

Let .f and B be two points ona sphere of centre O. 
Let the co-ordinates of any point A referred to 4 be f and 
g, where 7 is the cosine of the angle between O A and OA, 
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and g the angle between the plane 4 OA and a fixed 
plane. Let p, , be similar co-ordinates of A referred to 
2, and Iect p’, w’, be the values which » and assume at 
the point 1. Let 7° (uw ’) be a function of p’ and o’, 
which, when p’ and w’ become »# and, may be written 
F (pio), 1f 6.8 beanelement of the surface of the sphere, 
whose radius we shall take as unity, then 6.S may be ex- 
pressed by - 8.89, or by -Sy. 60, according as occa- 
sion requires, 
It is obvious from spherical trigonometry that 


peer t Ji-w 
and that therefore in the expansion 
1 
: i ie eee SE os a 
(apes = 200) hp eae 
The quantities 7}, ?. &c, satisfy Laplace's equations in p 
and », and also in p»’ and w’. . 
Differentiating this equality, multiplying by 2.1, and 
adding, we get 
1-2? 
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Integrating each side of this equation over the whole sur- 
face of the sphere, and cquating the results, we have 
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The first of these two integrals is readily found to be cqual 
to 47, being thus independent of +. 
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Now as x approaches unity, every term in the series whosc 
limit is represented by the integral 
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becomes more nearly equal to zero, except the terms in 
the immediate vicinity of the value # = 1, which increasc 
in value, 7.2. in the neighbourhood of the point 1. Hence, 
as we diminish .v, the ratio of 
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that is to 4 a. F (p' w’) becomes continually more nearly a 
ratio of equality, since /(’ o’) is the value towards which 
F (p ) continually approximates as we draw nearer to 
the point 4, Hence we have in the limit 
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and since /’, satisfies Laplace’s equation of the wth 
order in pt! o” 
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also satisfies it, because p’ ’ are constants so far as this 

integration is concerned. Hence /* (p’ «’) is expanded in 

a series of functions satisfying Laglace’s equations, 
JAMES STUART 
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[ The Editor does not hold himself responsible for opinions expressed! 
by his correspondents, No notice is taken of anonymous 
communications. | 


The Volcanoes of Central France 


THE eruptions of A.D. 458-460, whose showers of pumice or 
ashes reached and alarmed the city of Vienne, then the capita 


of the chicf State in Gaul, and led to the institution of the 
Rogations (now called Litany) and the “ Rogation Days,” can- 
not have proceeded from the province of Auvergne, as Mr. 
Green supposes (NarurE, May 16). That province, containing 
about half the French volcanoes, is the most distant of the three 
volcanic ones from Vienne, and moreover is held to have been 
quiescent in that age (as well as ever since) ; because the eminent 
writer, Sidonius Apollinaris, who had settled there, and wrote 
a poem on its scenery, betrays no knowledge of its volcanic 
phenomena. So, at least, Sir Charles Lyell has repeatedly in- 
sisted. It is true that, writing before the date of the Vienne 
calamities, his silence proves nothing; but as fully half the 
French craters are not in the Auvergne, but between that pro- 
vince and Vienne, namely, in either the Velay or Vivarais, within 
about fifty miles of that city, and ranged along almost a quadrant 
(the S.W. quadrant) of its horizon, there can be little donbt that 
some of them were the scene of the ‘‘portentous fires,” and 
sources of the ‘fSodomilic showers” that alarmed the Burgun- 
dian capital, and led St. Mamertus to institute these fasts. Of 
Mamertns himself there remain no writings, and the memory of 
any historic eruptions in France appears to have died out from 
that very century to the present ; though none in all history were 
better attested, none within many centuries of Pliny’s even so 
well. For it is strange that no later chroniclers mention anything 
but the earthquakes and some fires of buildings ; the sole autho- 
rities for the eruptions being their contemporaries, the above 
Sidonius and the bishop who succeeded Mamertus in his see, 
and these two being the sole men in Gaul of that generation 
whereof any documentremains. The former writes to Mamertus 
himself a very fulsome, adiatory, but necessarily a materially 
true memoir ot the facts ; and the latter allusively recounts them 
in a sermon to the very flock among whom the observances had 
begun. It seems impossible to conceive better witnesses to any 
event whatever, and they are literally all the contemporary 
writers extant. 

The late Sir Francis Palgrave appears the first modern to have 
disinterred this page of forgotten history, in the Quarterly 
Review of October 1844. See also a most extraordinary paper 
on itm the Gead/ man’s Alagasine of May 1865, commented on 
by me in the Avader of the next month (p. 683). .As the original 
passages, however, of Sidonius and Bishop Avitus have not been 
reproduced, 1 enclose litera] translations of them, if you think 
they would interest your readers. ‘The style of their time must 
le allowed to be detestable, but not quite without parallels. 

E. L. GARBETT 


“ Sidonius to Lord Patriarch Mamertus, health! It is reported 
the Goths have advanced their camps on to Roman soil! To this 
kind of cruption we wretched Auvergnats are always the gate. 
For we afford to the enemies’ malice peculiar satisfaction ; 
because, as they have not yet marked their bounds from Ocean 
to Rhone by the course of the Loire, they (under Christ's mercy) 
find their sole hindrance from our opposition only. Indeed, the 
tracts and regions of the surrounding country the eager assault 
of their threatening power would long ago have devoured. But 
in this, our so bold and dangerous a resolution, we trust not in 
our hearts either to the crumbling face of ramparts, the rotten 
barrier care (stwd¢zuz), or the failing defence of sentinels for assis'- 
ance, but are only soothed by the comfort of the Rogations 
introduced, of which you were the author; which, being to be 
founded and instituted, the Auvergne people has begun to practise, 
if not with equal result, certainly with not inferior zeal, and on 
this account does not tum its back to the surrounding terrors. 
For it does not escape our research (/ate? nostram scrscttationcn) 
how, in the first times of these supplications being instituted, by 
the terrors of what manner of prodigies the city divinely com- 
mitted to you was being emptied. For at one time the walls of 
the public fortifications were shaken down by the continual earth- 
quakes ; at another the fires, often attended with flame, were 
smothering (¢sedabant) the frail roofs with a load of showered 
ashes (suferjecto favillarum monte). Now the vast lairs (stupeuda 
cubitia) in the forum harboured the boldness (O  portentous tame+ 
ness!) (pazenda mansuctudo!) of deer. When you, amid that 
flight of the nobles and the common people, the state of the city 
being desperate, quickly had recourse to new imitations of the 
ancient Ninevites, lest your despair, too, should mock the divine 
admonition. And truly at that time you could the least distrust 
God without sin, after your experience of hismercies, For once, 
when a certain city had begun to blaze, your faith had glowed 
more than the fire,’ &c. (IIe proceeds to relate the extinction 
of a former conflagration by the prayers of Mamertus; but this 
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and the remainder of the letter, though translated by Colenso to 
throw ridicule on the people’s religion, has evidently no bearing 
on the calamities and portents of a.D. 458-60, but refers to an 
earlier event. )—£pistles of Sidonins Apollinaris. Book vii. Ep. 1. 
(From Migne’s Pafrologia, tom. 57, p. 563.) 


“There pervades, indeed, the vital way (or faith) not through 
the lands of Gaul only, but almost the whole world, the fertilis- 
ing stream of these Rogation Day observances, and cleanses the 
earth infected with vices by the wholesome flux of an annual 
expiation, More special reason, however, have we in this same 
institution for service and rejoicing, because from hence in a 
manner it flowed for the benefit of all. From our source at the 
first it spread ; and perhaps even (we may say) it pertains to 
some dignity or privilege, the first beginning of such an institu- 
tion. At any rate, when an ineffable distress (cccessrfas) tamed 
down the proud hearts of our Viennese to this manner of humi- 
liation, our Church, perceiving the cause of her chastisement 
(evritudinis), caught to herself not as chiefly before all others, 
but as alone among all, feeling the need there was for the present 
observance to be instituted, far more eagerly a remedy than a 
primacy (or precedence). And, indeed, the causes of the terrors 
of that time, I know that many of us recollect well (reco/zre). 
For truly the repeated fires, the frequent earthquakes, the mighty 
noises, threatened to add to such a cremation (cuédam funert) of 
a whole world some equally prodigious entombment (dsta/e). 
For in the populous haunts of men the tame appearance of the 
beasts of the forests was observed ; God knows whether deluding 
our eyes or driven there by the portents. But whichever of these 
two it might be, it was perceived to be alike monstrous, whether 
thus in reality the wild natures of the beasts were tamed, or 
whether so frightfully in the views of the spectators phantoms of 
false visions could be formed. Amid these things various were 
the notions of the populace, and divers the opinions of different 
classes. Some, concealing what they felt, ascribed to chance what 
they would not allow to (be matter of) weeping. Others, of 
healthier mind, discovered truly the new iniquities (a/ozabilia) 
aptly agreeing to the natures and significance of the ills. For 
who, in the ofc-seen fires, would not dread Sodomitic showers ? 
Who, in the shaking elements, would not believe either falls of 
roofs (czz/inum) or openings of the earth to be at hand? Who, 
when seeing, or certainly thinking he saw, the naturally timid 
deer advancing through the straits of doorways, even to the sides 
(cotonnades) of the forum (ad fort /atvra), would not presage an 
impending doom of desolation ?”” (He then recurs, like Sidonius, 
to the story of the earlier conflagration of a palace or town hall, 
arrested by Mamertus, which leads to the confusion of these two 
calamities by all later chroniclers, and loss of memory of the 
eruptions, and showers of favillee )—Homily of Avitus concerning 
Rogations. “* How the Custont of the Rogations arose.” (Aligne 
fatreloyia, tom. 59. p. 289.) 


SOME years ago my attention was especially directed to the 
date of the latest eruptions in Auvergne, as usually supposed to 
be indicated by the appointment of the Kogation Days, A.D. 469, 
by Mamertus (rather than Mamercus), Bishop of Vienne. A re- 
ference to original authorities convinced me that there is no satis- 
factory evidence of anything beyond long-continued earthquakes 
of such severity as to drive the wealthier part of the population 
out of the city, and, as it would seem, the wild beasts into it. 
Much is said about fire, but the rhetorical and inflated expres- 
sions of those living nearest to the event may be applied to either 
volcanic or domestic conflagration ; and there is great reason to 
believe that the latter only was intended, in the apparent absence 
of voleanie foci in the neighbourhood. These, according to 
Scrope’s map, all lie at a considerable distance (if I recollect 
aright, twenty or thirty miles); and though it is of course pos- 
sible that the site of some nearer outburst may have been hitherto 
unnoticed, the expressions used hardly warrant the trouble of 
any laborious search for it. Should any of the residents in the 
neighbourhood of Vienne be conversant with geology, they would 
be able to furnish decisive evidence on the subject. The original 
story is a curious one, but it has not lost in the telling. 

Ilardwick Vicarage, May 25 T. W. WEBB 


The Approaching Transit of Venus 


In Nature of the 4th of January last Mr. J. Carpenter gives 
an interesting sketch of the arrangements in progress for observing 
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the forthcoming Transit of Venus. He states that French and 
German astronomers have decided on establishing a station of 
observation at Muscat (Mascate) or at some place between that 
nasty little port and Teheran. Now, as a point along this line 
is considered so favourable by Continental astsonomers, will you 
allov me throngh your pages to call Mr. Airy’s attention to the 
peculiar advantages of Jask in this respect. Cape Jask, 
on the Mekran Coast, is situated, roughly, in lat. 253 
N. and long. 574 E. We have here a large and in- 
telligent English telegraph staff, and work a double line 
of telegraphs to Europe. We have three large stone-built 
bungalows (houses) with strong, flat, cement-covered roofs, 
which are approached by spacious staircases. The large bunga- 
low, forming the clerks’ quarters, is about 250 feet long, 20high, 
and 40 broad. It is divided in the centre by a sort of tower, in 
which are situated the stairs leading to the roof. The latter 
would bea most convenient place for erecting the astronomical 
instruments, &c. There is no telegraphic communication with 
Muscat, and it is about two days’ sail, with a fair wind, from 
Jask, which is the nearest telegraph station, Should the As- 
tronomer Royal decide on sending out a couple of observers 
here, I promise them a hospitable reception and every assistance. 
The fortnightly mail steamers between Bombay and Bussorah, 
pass within fifteen or twenty miles of this place, and could be 
éa-i y iaduced by Government to call in and land the party. 

Mr. Latimer Clark, who visited this station towards the end of 
1869, will, I daresay, if called upon, be able to give some further 
particulars, and can vouch for the accuracy of my statements. 

J.J. Fanie 

Persian Gulf Telegraph Dept., Jask Station 


Recent Climatic Changes 


Mr, IJowortu’s letter on ‘* Recent Climatic Changes” in 
Narvore of the 9th May, is most instructive and interesting, 
more especially to those who have visited the Arctic Sea ; but on 
one point I must venture to differ from him, that is, when he 
expresses his belief that the Esquimaux migrated from the north- 
ward in consequence of the increasing rigour of the climate in 
high northern latitudes. 

I have seen the Esquimanx at the mouths of the Mackenzie 
and Coppermine Rive.s and at Repulse Bay in longitudes 135°, 
115°, and 87° West, respectively. Atall these places I found 
their traditionary belief to be, that they came originally trom the 
west, across a narrow sea (probably Behring Strait), followed 
the coast line eastward, then southward along the west side of 
IIudson’s Bay; some of them making their way to the east coast 
of that great bay and to Labrador by crossing the comparatively 
narrow channels separating these places from Southampton, 
Maasfield, and other islands, at the entrance of Hudson’s Kay. 

As Victoria and Wollastun lands, and other places still farther 
north, were probably at that time (as some of them are at pre- 
sent) well stocked with game, part of these people in their east- 
ward drifting would naturally turn to the northeastward, until 
they reached North Lincoln and Ellesmere lands in lat. 77° or 
98° North, from which they probably crossed Smith Sound to 
Greenland, along the west shore of which they would then have 
gradually spread southwaid. 

Thus the Skrellings who destroyel the Norse colonists of 
South Greenland, came, as Mr. Howorth says, from the north. 
Indeed, they could not have come from any other direction, ex- 
cept by making a long sea voyage, for which their frail craft (if 
they had anv canoes at that tine) were by no means well fitted. 

That the “ Saga” writers knew that Esquimaux were to be 
found in Labrador before they were seen in Greenland, goes far, 
I think, tosupport the view I have expressed; because, if coming 
from the west, they could much more easily and speedily reach 
Labrador than the southern parts of Greenland; whereas had 
they come originally from the north, the facilities for arriving at 
these places would have been reversed. 

I have beentold by one of the greatest authorities, perhaps 
the very highest, on such subjects, that it is not likely that the 
Esquimaux originally came from Asia, as the form of their heads 
differs most materially from that of the heads of those Asiaties 
whom in other respects they most resemble. 

This seems almost an unanswerable fact or argument against 
the correctness of the tradition of the Esquimaux, and the theory 
I have advanced, which very likely may have no novelty in it. 

In oppozition to this very strong fact, may I suggest the possi- 
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bility that the change in the mode of life of the Esquimaux in 
their new country (to which they were probably forcibly driven), 
and a change in the manner of carrying the child in infancy, may 
have caused a material alteration in the form of the head, whilst 
other peculiarities of face and form remained nearly the same, 

The Esquimaux infant is carried in the hood of the mother’s 
coat, and its head is perfectly free, with no pressure on one part 
more than another. ‘ ; 

The peculiar form of head of the Red Indian of America may 
in a greater or less degree be caused by the kind of cradle used. 
The baby is fastened in its cradle in such a manner that the 
whole weight of the little creature’s head rests almost constantly 
onthe hack part or occiput: the effect would be to reduce the 
longitudinal and increase the lateral diameter of the skull. 

Of course I do not alludeto the intentional and artificial altera- 
tion of the form of the skull, as practised among the Chenooks. 

‘The discovery of many reindeer and muskcattle by the Swed- 
ish (2 German) expedition on the East Coast of Greenland, as 
mentioned by Mr, Howorth, where previously none had been 
seen, may be accounted for by these animals—after having been 
much hunted and harassed by the natives near Smith’s Sound 
and Melville Bay, on the north-west extremity of Greenland— 
migrating to the east shore, where, finding food and rest, they 
remained unmolested to increase and multiply, which they do 
very rapidly under such conditions. 

Deer, muskcattle, and hares were found in great numbers, and 
very tame and in good condition on the Parry Islands, in latitude 
46°, and on Banks Land in latitude 74° N., by several of the 
recent Arcticexpeditions, and these do not appear to havemigrated 
southward in the autumn. I have no doubt that were those locali- 
ties visited by a band of hunters, these animals would after a few 
years become shy and timid, and finally move off toa more safe 
position, either north or south, as their own instinct or the trend- 
ing or nature of the country might lead them. This I have 
known to occur frequently in America farther to the south, 

These sudden and unforeseen migrations (being an exception 
to the usually very regular habits of the animals) are among the 
chief causes of the suffering and deaths by starvation among the 
Esquimaux. 

Although what I have written above has been the result of my 
own observation, it may have been spoken or written by some one 
else before, much better than I can pretend to do. Ifso this 
communication will find its way, as it deserves, to the waste- 
basket. JOHN RAE 


A Scientific ‘“ Bone-Setter” 


THE interesting article on ‘‘Bone-Setting” in NaTuRE for 
May 9 induces me to narrate my own experience. More than 
twenty years ago, in the city of New York, while swinging upon 
parallel bars in the gymnasium, I fell backwards, and to save my 
head threw out my left arm, thus catching the fall upon the 
palmer end of the radius, and, as it proved, fracturing the neck 
of the radius at the point of articulation with the ulna. TI sent 
for one of the most eminent surgeons, then Professor and surgeon 
toa large hospital, but sevéral hours elapsed before his arrival ; 
and by that time the swelling and inflammation at the elbow had 
all the appearance of a sprain, and the fracture was not detected. 
Some days afterwards the surgeon discovered that there had been a 
fracture, and that a false adhesion had begun. This was broken 
up, and the arm set in splints, according to the approved methad. 
After the usual time the bandages were removed, but the fore- 
arm was incapable of flexion, extension, or rotation, I!very 
appliance was used to restore it to its normal condition, such as 
lifting, friction, sponging, &c., but without effect. The arm 
became useless, and began to shrivel. It was examined by the 
first surgeons of New York and other cities, Some thought that 
the radius had adhered to the ulna, others that there was a de- 
posit of interosseous matter, but none could suggest a remedy. 

Nine months after the accident I chanced to be in Philadel- 
phia, and called upon Dr. Rhea Barton, who, though he hat 
retired from practice, consented to look into my case, After 
careful examination, he said, ‘If you will consent to suffer the 
pain (it was before the use of chloroform) I will agree to restore 
the arm.” He went on to say that pressure demonstrated a slight 
crepitation at the joint, and also a slight elastic'ty; and this 
assured him that the trouble was in the ligaments ; that in con- 
sequence of the long imprisonment of the arm in splints, while 
under inflammation, a ligamentous adhesion had taken place, 
and the synovial fluid had been absorbed, He then applied 


[AZay 30, 1872 


one hand firmly to the elbow and the other to the 
palmer extremity of the radius, and, diverting my attention by 
anecdote and wit, thus relaxing the resistance of the will to pain, 
he gave a sudden wrench, there was a sound Itke the ripping of 
catton cloth, and the arm lay ontstretched before me, quivering 
with pain, but capable of motion. Mechanical appliances for a 
few weeks so far completed the restoration that 1 have ever since 
had about four-fifths of its normal use and power. 

Now, Dr. Barton did, upon scientific knowledge, what the 
“bone-setter” does empirically—‘‘by manipulation, suddenly 
and forcibly tearing asunder the adhesions ”’ formed between the 
ligaments and the bone; and he assured me that the whole 
difficulty would have been averted had the arm, when under 
trea'ment for fracture, been gently moved at times according to 
nature. I think he has published a monograph upon this point, 
but I cannot now refer to it. JosepH P, THOMPSON 

Berlin, May 22 


Pathological Legends 


Mr. TyLor speaks of vampires as illustrations of Savage 
Animism, and regards them as inventions to explain wasting 
disease. ‘The records of such unseen agents point to two classes 
of vampires, one of which has nothing to do with wasting disease. 
To take two extreme cases: the story of Grettir’s conflict with 
Glam the house churl, contrasts with the Vampire Cat of Nabe- 
shimes, as told by Mitford in the ‘‘ Tales of Old Japan.” The 
Northern hero seeks the evil one and overpowers him, but his 
success is dearly bought, for evil temper and nervousness never 
leave him, and his after life is unlucky from these two causes. 
The Japanese Prince is visited nightly by the counterfeit of his 
lovely concubine, he pines away, and is onlysaved by the energy 
of a retainer, who slays the fair persecutor. Tere are types of 
two kinds of malady; one is truly wasting, the other is of that 
kind which ends in apoplexy, epilepsy, acute mania, or if death is 
not speedy and sudden, dyspepsia may reduce the hero to Grettir’s 
state without cbviously impairing his strength, The Japanese 
story gives the common superstition among polygamons people 
with whom progressive exhaustion is not uncommon, as 
*¢Hawke’s Voyages’ quaintly explain. The Grettir Saga gives 
a pagan version of what figures more than once in Christian 
legends as saintly intervention. Thus, the Scandinavian invader 
blasphemes the English saint, who straightway appears to him, 
and points the finger ; the blasphemer drops down dead. Glam, 
the churl, gorges himself with food, and goes to the hill, the next 
morning he is found crushed and distorted, and the horror of his 
punishment is proportioned to his crime, for he ate meat on a 
Church fast, and it was doubtless sweet to his neighbours to 
recall the fact that they heard his shricks when sitting in church, 
Glam’s successors perish violently, one of them being found con- 
vulsed and broken on Glam’s cairn, just as ‘in more places than 
one in Scotland men have been found in convulsions near places 
which superstition had made terrible on account of some great 
crime. But Grettir, for twenty years after his fight with Glam, 
leads a life of incessant fighting as an outlaw. He cannot go 
alone, his nerve is shaken, he sees things in the dark, and his 
temper is irritable. It is of course impossible to separate ont 
the various forms of unseeen agency to which men in rude 
times were subject. But the Vampires of the North and 
Incuhi are members of the same famuly ; the Vampires of Asia 
belong to another family. The former represent indigestion, the 
results of gross overeating and drinking, aggravated, doubtless, 
by the circumstances that the opportumities of excess were not 
frequent, and that semi-starvations occurred often between copious 
meals. ‘The demons are mostly men ; in all cases they give rise 
to violent conflicts, in which, if a man dies, his distorted con- 
vulsed body suygests the presence of a corporeal enemy, a reason- 
able enough notion among those to whom natural death meant, 
in the case of a strong man, death by the sword. The latter re- 
presents the results of lechery in some form or other ; there is 
no tale of conilict, though now and then sudden death is accom 
panied by convulsions such as, we know, frequently terminate 
cases of general paralysis and Zedes dorsalis, The correspond- 
ence between the Northern Berserker and the furious Malay who 
runs amuck, is interesting in reference to this contrast. The in- 
sanity of the Berserker is that of an individual ; the persecution 
of the Northern vampire falls on the whole family of the sufferer ; 
and, while it is difficult under ordinary circumstances for any large 
number of people to become simultaneously affected by genuine 
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fury (thongh Mr. Wallace furnishes a possible analogy to ancient 
custom in what we may call a sociable Amok), the contagion of 
fear makes it easily intelligible how even a district might come to 
see and hear what had no existence save in the disturbed imagina- 
tion of one. The Incubi and Suscubi of the Middle Ages in 
Europe may be paralleled at the present day in asylums, and, 
now as then, are met with among those who have placed them- 
selves in conditions similar to the unhealthy ones of the Convent. 
In reading over the confessions of the witches in England and 
Scotland, it is strange to find how exactly the language em- 
ployed expresses the frequently described sensations of women 
labouring under uterine and ovarian disease. Doubtless, not all 
thus suffered ; but the confusion once made and heard would be 
repeated by the unhappy imbeciles from whom chiefly the witch 
ranks were recruited. : Joun Youxne 
Glasgow University 


The Vervain and Yellow Fever 


ALLOW me to say a few words on the report of th: Lnglish 
Vice-Consul at Ciudad, Bolivar, concerning the efficacy of the 
Vervain plant as a remedy for yellow fever and black vomit 
(NATURE, March 21, p. 412). The plant in question is 
Stachyturpha janaicensts, Vahl, a very common and rather 
troublesome weed, calledin Spanish America ‘f Verbena,” in the 
British West Indies “ Vervain,” and in the Brazils ‘‘ Gervaé.” 
Its medicinal properties have been greatly exaggerated, though 
it is certainly somewhat aromatic and astringent ; but in yellow 
fever and black vomit its efficacy is next to nothing. For a 
good description of the plant and some notes on its supposed and 
real virtues, I refer to Auguste de St, Hilaire, “ Plantes usuelles 
du Brésil,” plate 39 (Paris, 1824). Another tolerably good 
figure is given by Sloane, “The Natural History of Jamaica,” 
plate 107, 1, wh> mentions several diseases against which it was 
used in his times (and probably still), stating finally, that “it is 
good against charms.” A. ERNST 

Caracas, Venezuela, May 6 


(EHINCIORIES VEEN ISIE: 
TELEGRAPH CLERK g TO TELEGRAPH CLERK 9? 


“THE tendrils of my soul are twined 
With thine, though many a mile apart; 

And thine in close-coiled circuits wind 
Around the magnet of my heart. 


“Constant as Daniell, strong as Grove ; 
Seething through all its depths, like Smec; 
My heart pours forth its tide of love, 
And all its circuits close in thee. 


“O tell me, when along the line 

From my full heart the message flows, 
What currents are induced in thine? 

One click from thee will end my woes.” 


Through many an Ohm the Weber flew, 
And clicked this answer back to me— 

“Tam thy Farad, staunch and trie, 
Charged to a Volt with love for thee.” 


dp 
at 
(NOTE BY THE EDITOR— 
Ohm = Standard of resistance. 
Weber= Electric current. 
Volt = Electromotive force. 
Farad = Capacity (of a condenser). 
- Once round the Earth 
Velocity of Puck, Sammitc. 
of Ohm, Quadrant of meridian of Paris 
I second, 


.. | Ohm = 600 Pucks.] 
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WHTURAL SCIENCE AT OXFORD 


i¢ has been resolved in Convocation that the Curators 

of the University Chest be anthorised to pay to the 
credit of the Museum Delegates the sum of 1,000/., to be 
employed at their discretion for the maintenance and 
improvement of the Collections in the Museum; a full 
statement of the expenditure for these purposes being 
prepared annually and reported to Convocation. 

MAGDALEN COLLEGE.—Demyships and Exhibition, — 
There will be an election at this College ia October next 
to not less than Six Demyships and One Exhibition. Of 
the Demyships, one at least will be Mathematical, one at 
least in Natural Science, and the rest Classical. The 
Exhibition will be in Mathematics, is of the value of 757, 
per annum, inclusive of all allowances, and is tenable for 
five years, 

EXETER COLLEGE —There will be an Election to a 
Natural Science Fellowship in this Colleze on Wednes- 
day, June 10. The Examination will be in Biology. The 
Fellow elected will be required to reside and take part in 
the instruction of the College. The election will take 
place under the conditions of the following special ordi- 
nance of the College :— Any Fellow who shall be elected 
previous to June 1874, with the declared purpose of 
taking part as Tutor or Lecturer in the College, 
shall fso facto vacate his Fellowship on ceasing to 
reside. Provided also that if the said Fellow shall 
have taken part as Tutor or Lecturer in the College for 
seven academic years, consecutively or not, or for part of 
the time in one office and part in the other, he shall retain 
his Fellowship, subject only to the other causes of avoid- 
ance of Fellowship. Any fellowso elected shall hold him- 
self bound, on pain of the loss of his Fellowship, to take 
part, if required, as Tutor or Lecturer in the College. 1f 
any such Fellow be incapacitated throngh ill health for 
educational work in the College, it shall be competent far 
two-thirds of the Governing Body, with the sanction of 
the Visitor, to dispense with the required residence during 
the continuance of such ill health.” The Fellow elected 
under the ordinance will be subject in all other respects to 
the Statutes of the College. The Examination will begin 
on Tuesday, June 11, and no person can be admitted as a 
Candidate who has not passed all the Examinations 
necessary for the degree of Bachelor of Arts in the Uni- 
versity of Oxford, or been incorporated asa graduate in 
the University. 

SECOND PUBLIC EXAMINATION.—Puss School—tn 
pursuance of the statute, the Board of Studies for directing 
the Examination of Candidates who do not seek Honours at 
the Second Public Examination, and also the Examina- 
tion in the Rudiments of Faith and Religion, gives notice 
that the books and subjects which may be offered in the 
Easter and Trinity Terms 1874, and until further notice, 
are— 

In Group C.—(1) The Eiements of Plane Geometry, 
including the doctrine of similar triangles. This includes 
the portion of Geometry treated of in Euclid Books 1.-1V., 
with the definitions of Book V., and such parts of Book 
VI. as treat of similar triangles. These subjects may be 
read in any other treatise. The [Elements of Trigono- 
metry, including the trigonometrical ratios of the sum of 
two angles, the solution of plane triangles, the use of 
logarithms, and the mensuration of plane rectilinear 
figures. (2,) The Elements of the Mechanics of Solid 
and Fluid Bodies, including the composition and resolu- 
tion of forces, centre of gravity, the simple machines and 
the application of virtual velocities to them, the laws of 
motion, the laws of falling bodies, the motion of pro- 
jectiles, the pressure of fluids on surfaces, the equilibrium 
of floating bodies exclusive of the theory of stability, the 
methods of determining specific gravities, the laws of elastic 
fluids, simple hydrostatical and pneumatical machines. 
(3-) The Elements of Chemistry, with an elementary prac- 
tical examination, Candidates who intend to offer this 


84 


WA TURE 


[Afay 30, 1872 


subject for examination are recommended to read that part 
of Roscoe’s “Lessons in Elementary Chemistry” which 
treats of Inorganic Chemistry (pp. 1-268, new edition, 
1869). The practical examination will be in the follow- 
ing subjects as treated of in Ilarcourt and Madan’s 
“ jxercisesin Practical Chemistry” :—1. The preparation 
and examination of gases (pp. 59-107); 2. The qualita- 
tive analysis of single substances (pp. 247-300; sce also 
sections 1V. and V., omitting that which relates to sub- 
stances or properties of substances not referred to in the 
Analytical Course). (4.) The Elements of Physics. 
Candidates offering themselves for examination in this 
subject will be expected to show an acquaintance with 
Part I., together with any two of Parts I1., 111.,1V. of the 
following treatise ;—“ Elementary Treatise on Natural 
Philosophy,” by Deschanel. 
Prof. Everett. Part I. Mechanics, Hydrostatics, and 
Pneumatics. Part 1!. Heat. Part 111. Electricity and 
Magnetism, of which chapter 39 may be omitted. 
Part ]1V. Light and Sound (which will be published in a 
few weeks(. 


THE MURCHISON CHAIR OF GEOLOGY 


PWARDS of a ycar ago we culy chronicled the 
founding of a chair of geology and mineralogy in 
the University of Edinbuigh by Sir Roderick Murchison, 
and we augured that the munificence of the founder would 
not be long in bearing fruit. It is pleasant to learn that 
the first session has been concluded successfully, and that 
the class has been greatly larger than the most sanguine 
friends of geology in Scotland had anticipated. In ad- 
dition to the ordinary lectures of the class-room, there have 
been frequent afternoon excursions to the ficld, where the 
principles of the science have becn learnt in a way in 
which they cannot be from mere lectures or books. 
Edinburgh is peculiarly favoured by nature for instruction 
of this practical kind. The crags and ravines which 
surround, or even stand in the midst of, the streets and 
gardens furnish admirable models of many of the morc 
important and striking facts of physical gcology. These 
advantages have been fully made use of during the past 
wintcr and spring. There has been, we are told, a brisk 
sale of geological hammers, and bands of hammerers have 
been seen on Saturday afternoons wandering over hill- 
side and quarry. At the close of the session Prof. Geikie 
and his students celebrated the termination of their 
labours together by a week’s holiday in the island of 
Arran. For such an excursion good weather is the first 
grand essential, and in this respect the party appears to 
have been singulatly lucky. ‘lhe days were bright and 
bracing, so that from the highest hill tops the eye could 
wander over all the wide expanse of firth and fell which 
lies between the mountains of Jura and the far-off faintly- 
seen uplands of Galloway. 

it was chiefly to the northern half of the island that 
the attention of the excursionists was devoted. They 
traced, of course, the well-known and often-described 
features—the granite mountains and veins, the schists, 
the tiap-dykes, the carboniferous sandstones, con- 
glomerates, limestones and tuffs, the raised beaches, &c. 
Lut they noted some points which deserve, perhaps, more 
special remark than has yct been accorded to them, and 
of these we have been furnished with the following 
jottings :— 

1. Some interesting observations were made on the re- 
lation between the joints of the granite and the forms of 
surface into which that rock has been wasted. Evcry- 
body who has scen the Arran mountains remembcrs their 
sharp serratcd ridges and deep corries. It was noticed 
in eli the examples which were visited that cach knife- 
edged crest coincided with the intersection of two sets 
of joints dipping in opposite directions, as the ridge of a 
roof coincides with the line along which the two opposite 


slopes meet. Where the one set of joints differed most 
in angle of inclination from the other, there was seen to 
be a corresponding difference in the slope on two sides of 
the crest, the highly inclined joints having a steep face, 
sometimes quite a precipice, on their side, while the less 
inclined joints had a gentler declivity on the other. From 
the summits it seemed as if the changes in the direction 
and inclination of the granite ridges were largely due to 
changes in the trend and slope of the systems of cross- 
joints. But there was not time to work ont this problem. 
2. Some mincralogical and petrographical facts of in- 
terest were gleaned. The passage of thc Arran pitchstone 
was traced into a dull pearlstone which appeared to be 
closely connected with, if, indeed, it did not pass into one 


_ of the pale compact felstones or ‘‘ compact felspars.” The 
Translated and edited by | 


common association of pitchstone with the tertiary vol- 
canic recks of the west coast, and its entire absence from 
any ef the abundant palieozoic volcanic masses of the main- 
land, raisesthe suspicion that perhaps the Arran pitchstones 
are likewise of tertiary date. The association of these 
pitchstones with some of the characteristic felstones or 
porphyries of that island also suggests as late an origin 
for the latter, Some facts, indeed, were noted, which, if 
properly worked out, might throw light on this question. 
lt was observed, for example, that in the picturesque 
columnar ridge above Cormtegills the columns are so 
arranged as to indicate that the mass of rock flowed along 
and consolidated in a trough or hollow. Was this hollow 
a valley carved out of the denuded surface of the car- 
boniferous rocks, and did the porphyry flow into it as a 
coulée? A phenomenon of rare occurrence was noted in this 
Corriegills porphyry. Usually the quartz in such rocks 
exists merely as irregularly-shaped blebs or grains. In 
this rock, however, it is crystallised, and frequently ap- 
pears in little doubly-terminated pyramids. Some of the 
party spent half an hour in gathering up perfect crystals 
from the weathered hollows of the rock. These crystals 
do not occur in amygdaloidal cavities but as essential 
constituents of the rock. In the Goatfell granite some 
cavities were found with well crystallised quartz, and one 
of the paity was fortunate enough to light upon one 
cavity from which he obtained a handful of small cairn- 
gorms. 

3. The moraines of the Glen Cloy afforded a pleasant 
afternoon, It was matter for surprise to some of the 
party that amid all that has been written about Arran 
these tiuly remarkable moraines have not received more 
notice. It is true, they do not lie among the group of the 
higher mountains of the island, and they have not the 
magnificent setting around them which they would have 
had if they had stood in Glen Rosa, or Glen Sannox, or 
Glen lorsa. But in none of these glens, even though 
they plunge into the very heart of the central mass of 
granite, is there anything in the way of moraines at all to 
compare with the huge concentric mounds of rock-rubbish, 
cumbered with blocks, which roughen the bottom and 
sides of the deep recess in which the upper part of Glen 
Cloy terminates. The plateau which served as the snow- 
field whence the Glen Cloy glacier was fed rises to an 
average height of only about 1,400 or 1,500 feet above the 
sea, while the neighbouring granite peaks are about twice 
as high. Yet the higher granite mountains have afforded 
comparatively few and small moraines. It gives a good 
notion of the severity of the climate during the glacial 
period to reflect that the little isolated patch of elevated 
ground, forming now the island of Arran, was large 
enough to nourish, even on its lower plateaux, snow-fields 
and glaciers. 

4. Many striking lessons were learnt regarding some of 
the broad aspects of atmospheric denudation. Particu- 
larly were these lessons brought home to the mind among 
the wasted crags and corries of the granite mountains. 
Granite which, in the popular creed, is regarded as one of 
the most impcrishable of rocks, was seen to be covered 
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with acre upon acre of ils own wasted aér’s. On the 
crests of the heights the rock was found to be split by 
frosts along its joints ; numberless blocks had fallen off, 
and the slopes below were thickly strewn with them. On 
smoother declivities, such as those that descend from the 
lonely and barren Beinn Bharrain, each casual torrent was 
seen to have ploughcd out of the loosened and corroded 
granite a deep trench, which in time might get widencd 
and decpened into a lateral valley. The waste of moun- 
tains could not be more eloquently revealed. As the 
party in long file threaded its way through these soli- 
tudes, a feeling which had been growing all day found at 
last expression, and as the scattered scouts who, in the 
exuberance of young life, had dispersed up and down hill 
on either side of the main body, gathcred together into 
one merry company at the cdge of the dark and loncly 
Corrie au Lachan, it was unanimously agreed that had 
this band of stone-breakers seen nothing more than these 
proofs of how a mountain may be sculptured, the lesson 
was worth all the trouble and fatigue of the excursion. 


NOE?’S THERMO-ELECTRIC BATTERY 


SUPPLY of dynamic electricity is almost as requisite 

now for the lecture table as the supply of gas or water. 
The decomposition of water and various other liquids, 
the decomposition of certain gases in Hoffmann’s U tube, 
with the aid of Rhumkorff’s coil, and the physical test 
afforded by the passage of electricity through vacua con- 
taining traces of different gases, are most constant lecture 
experiments, And no wonder: the brilliant purple light 
afforded by the passage of electricity through a nitrogen 
vacuum, is, perhaps, the best and most reliable, if, indeed, 
it be not the only, test for nitrogen gas ; while the decom- 
position of water gas, of ammonia, and of marsh gas, are 
experiments of the utmost importance in modern 
Chemistry. Hitherto the chief drawback has been the 
voltaic battery ; the setting up of the battery before the 
lecture, the taking it to pieces afterwards, the constant 
amalgamation of the zinc plates, the consumption of zinc 
and acid, the fumes—in a word, the general inconvenience 
inseparable from any form of voltaic battery, but reduced 
toa minimum in Sir William Thomson’s constant gravi- 
tation battery. The former of these inconvenicnces are 
morc apparent, when, as is often the case, the battery is 
only required for five minutes during the whole Iccture. 

Hence, when a statement recently appeared in Poggen- 
dorff's “ Annalen,” to the effect thata thermo-electric battery 
of great power had recently been constructed in Vienna by 
Franz Noé, we were glad to take the first opportunity of 
trying to what extent it could replace the ordinary voltaic 
battery for the lecture table. It was stated that the 
battery could readily decompose water, work a Rhum- 
korff’s coil, and powerfully excite clectro-magnets. As we 
understand from the maker that the battery about to be 
described is the only one in use in this country, it may be 
of interest to give a short account of its capabilities. 

The battery consists of eighty elements, which are 
heated by cighty small Bunsen burners, the cooling of 
the opposite extremities being effected by broad, blackened 
sheets of copper, which of course radiate freely. The 
negative mctal is a silver-white alloy drawn into wire, and 
partially enclosed in small copper cylinders to protect it 
from the direct action of the flame. The positive metal 
is a dull grey alloy extremely crystalline and brittle, and 
is cast into cylinders abont 20 mm. long by 7 mm. dia- 
meter, The composition of both these alloys is kcpt 
secret. Alternate pairs are separated by small square 
plates of mica. The elements can with readiness be com- 
bined either for quantity or intensity. Thus the eighty 
elements may be used together in one series, or in two 
series of forty elements, or in four serics of tycnty 
elements, 


The battery under consideration differs somewhat from 
that described in Poggendorff; it is larger; a sliding 
double groove keeps the burners in one position, exactly 
midway between the double rows of elements; and 
arrangements have been introduced in order to prevent 
radiation from the sides of the flames to the blackened 
copper radiators, that is, to the coo! end of the clements. 

According to the maker, the battery is equal to “8 grosse 
Daniell’sche Elemente.” The clectromotive force of one 
element, according to M. Von Waltenhofen, was found to 
be equal to 1°24 to 1°36 Jacobi-Sicmens’s unit, while a 
Daniell’s cell (no dimensions given) is equal to twelve of 
these units. One Not’s elements is said to be equal to 
11 of the ordinary bismuth-antimony elements. 

On testing the battery of eighty elements, we found it 
to he somewhat weaker than we expected. It is, however, 
very difficult to know to what extent the elements may 
be safely heated. No definite directions are given on the 
subject by the maker, and as the composition of the alloys 
is kept secret, one is unable to ascertain their fusing point 
without sacrificing a pair of elements. 

With large iron electrodes placed in a solution of very 
dilute potash, water was decomposed by the hatiery at the 
rate of 22 cub, centimetres per minutc, With smal! pla- 
tinum clectrodes exposing less than one square centimetre 
of surface in water rendered acid by dilute sulphuric acid, 
1o cc, of the mixed gases were evolved per minute, One 
of Gaiffe’s induction coils, capable of giving a spark 
15 mm. long, was connected with the battery. A copious 
stream of sparks 11 mm. long was produced. With a 
small 6-inch electro-magnet, surrounded by only two coils 
of wire, the battery produced a portative force of more 
than 20lbs., when the gas was turned down so as to be 
nearly level with the orifice of the burners, and the flame 
was distant some 9 mm, from the surface of the elements. 
lt is very possible that the battery might be heated to a 
higher temperature than that employed for decomposing 
water without detriment. In no case did the upper cylin- 
ders glow with even a faint red heat. 

Here then we have an instrument which at a moment’s 
notice can he set in action, which consumes a small 
amount of gas, is tolerably portable, and which is suffi- 
cient for all ordinary electro-magnetic experiments, for 
lecture demonstration of the decomposition of water, 
ammonia, &c., and for many purposes for which a voltaic 
battery has now to be used. Four or six of these batteries 
would be sufficient for all purposes gave the electric light ; 
they might be made more compact, and could with ease 
be placed beneath and at one end of the lecture table. 
The lighting of a row of gas jets would thus furnish us at 
any moment with an abundant current of electricity. The 
battery is, indeed, less strong than one could wish, but 
the production of it is a step in the right direction ; and 
we look forward ta the time when powerful and compact 
thermo-electric batteries will be found in every lecturc- 
room, and when the lighting of a row of gas jets will, 
through the medium of such batteries, furnish us at any 
moment with a powerful electric light. 

We are at the outset of invention in this direction; 
several improvements in Noé’s battery seem to us to be 
both advisable and practicable. Let the elements he en- 
larged, the brittle cylinders of alloy protected, the radia- 
tion of heat from the sides of the row of gas jets to the 
cool ends of the elements entirely prevented, which is by 
no means the case now ; and, if possible, let a current of 
cold water flow through pipes interspersed among the 
cooling plates. Again, let the pressure and amount of 
gas be indicated, and let the stop-cock admitting the gas 
be furnished with a projecting pin, moving on a graduated 
dial, so that any desired amount of gas (pre-determined) 
can at any time be caused to issue from the burners, and 
thus any desired strength of current (pre-determined in 
reference to the heating effect by ordinary electrometrical 
means) be obtained, G. F, RODWELL 
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ON THE MEASUREMENT OF MUSICAL 
INTERVALS * 


N a series of communications to the slcadémze des 
Scfences (February 8 and 22, 1869, July 17, 1871, and 
January 29, 1872), M. Cornu and I have shown that musi- 
cal impressions are based upon several systems of musical 
intervals. We were also able to announce, as a pre- 
liminary result of experiments not yet completed, the 
following propositions, which, while they show clearly the 
origin of discussions that have gone on for more than two 
thousand years, appear to be capable of putting an end 
to these discussions, by reconciling the two contrary 
opinions which have always been entertained upon this 
subject. 

1. The musical intervals formed by the successive 
sounds of a melody without modulation, belong to the 
Pythagorean scale, the degrees of which are represented 
by the following ratios, containing only the factors 
and 3t:— 


4 
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2. The intervals formed by the simultaneous sounds of 
the concords, which are the bisis of harmony, belong to 
very diferent systems, devending upon the complexity of 
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cords of two or three sounds, thirds, sixths, perfect con- 
cords, &c., may be included in the scale given in all 
treatises on physics, the degrees of which are rcpresented 
by the following ratios formed by the factors 2, 3, and 5: 


= 


do re mi fa sol la si do 
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To demonstrate these propositions several conditions 
require to be fulfilled. 

In the first place, in the two scales above given, the 
three different intervals, viz., the major third @ —zZ, the 
sixth do—/a, and the seventh do—si, differ from one 
another by the interval called a “comm,” the value of 


8 : Senn 
which is ts , as will be found on dividing one by the other 


the fractions which represent these intervals on the two 
scales. Now this value of the comma is very small, 
though very perceptible to the car ; to demonstrate it we 
must, therefore, seek the assistance of skilled musicians, 
and employ apparatus of considerable delicacy. 
Secondly, to measure the intervals formed by successive 
sounds it is best to study these intervals not separately, 
but as they occur in the actual course of a melody. Con- 
sequently, if we employ as our means of measurement 
the process which consists in causing the sounding body 


th: cords. Those which form part of the simpler con- 
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| to trace out its own vibrations (and in the present state 
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of science no better method can be adopted), we must / 
have the means of inscribing continuously the sounds 
which constitute fragments of melodies as they are exe- 
cuted upon an instrument. 

Lastly, it is clearly necessary that the registration of 
the vibrations shall be automatic, and independent of the . 
volition of the observers. ‘The player must have nothing 
to do with it; he must not even see it going on, so that 
his attention may be entirely devoted to the music which 
he is playing. 

Aficr many trials we have succeeded in fulfilling these 
conditions. The apparatus which we use is very simple, 
the elements of it being found in every physical cabinet. 
1t will, therefore, be useful to describe it. 

Experiment shows that a metallic wire of steel, copper, 
brass, &c., without tension, and mercly supported in such 
a manner that its vibrations may be executed freely, trans- 
mits to one of its cxtremities, by transverse vibrations, 
the sounds emitted by a sonorous body fixed to the other 
extremity. To show this it is sufficient to take two 
tuning-forks having mirrors attached to them, and tuned 
exactly in unison. Fix the end of a wire to one of them, 
and attach to the other end a feather carrying a shining 
point placed in front of the mirror of the second tuning- 
fork. On setting one of the forks in vibration, and pro- 


* Translated from the Yournal de Physique. 
+ See the same volume, p. 109, Sur PHistoire de  Aroustique Musicale. 


perly adjusting the feather, the shining point is seen to 
describe an ellipse characteristic of the unison, and vary- 
ing in form when a weight however small (a little piece of 
wax for example) is attached to the tuning-fork fixed to 
the wire. 

A wire five, six, eight, ten, &c., metres long, suspended 
by narrow strips of caoutchoue, is soldered at one end to 
a small plate of brass, L, placed between the sounding- 
board of a stringed instrument and the foot of the bridge, 
the other end being slightly clasped to a heavy stand S. 


_ Near the fixed point a small piece of tinsel (c) is soldered 


on, and to this is attached a feather (4), by means of 
a little soft wax (by this arrangement a greater amplitude 
of vibration is attaincd than if the feather were directly 
attached to the wire). The musician stands in such a 
position that the wire may not impede the movements of 
his bow, and plays fragments of simple melodies in slow 
time (each note lasting at leasta second). The vibrations 
of the strings are transmitted to the bridy-. the metal 
plate, the wire, and, lastly, to the feather, which vibrates 
synchronously. It only remains to trace these vibrations. 

The registering instrument is composed of a metal cylin- 
der, M,the axis of which is furnished with a screw moving 
a double nut, firmly fixed to a table or to the wall. This 
cylinder is covered with a sheet of paper, which is 
blackened by making it revolve over the smoky flame of 
anoitl-lamp. A tuning-fork, D, making from 300 to 500 
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double vibrations per second, and carrying a strip of tinsel 
to serve as an index, is firmly fixed ina vice or in the wall, 
and arranged so that its index may vibrate in the diréction 
of the generating lines of the cylinder. These vibrations | 
serve to mark the time, and the tuning-fork serves asa 
chronograph, obviating the necessity of giving tothe cylin- 
der a regular and uniform motion. Further, the feather is 
moved forward, so that its point may just touch the 
blackened paper, and that it may vibrate quite close to 
the index, and, like the latter, in the direction of the genc- | 
rating lines of the cylinder. 


These arrangements being made, the ‘tuning-fork is set 
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in vibration, either with a bow or by striking it witha 
stick covered with leather, and the musician plays, while 
the cylinder is turned at a suitable rate either by the hand 
or by any convenient motive power. 

In this manner a tracing is obtained like that of which 
a fragment is shown in Fig. 2, each note of the melody 
being represented by a form of vibration peculiar to itself. | 
The number of vibrations for each note, corresponding to 
too vibrations, for example, of the tuning-forks, 1s counted, 
and the ratio of the numbers thus obtained gives the values 
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of the intervals. The vibrations are sometimes complicated 
with harmonics (Fig. 3), but they are almost always octaves, 
rarcly fifths, very rarcly thirds ; moreover, it is not possible 
to make a mistake on this point. 

To preserve the tracing after it is detachea from the 
cylinder, it is split longitudinally, dipped for an instant 
into a 4 per cent. solution of shellac in alcohol, whereby it 
becomes covered with a very thin layer of unalterab'e 
varnish. 

If, instead of measuring intervals of melody, we wish to 
measure the harmonic intervals of two sounds, two strings 
of the instrument are tuned simultaneously (in the ordinary 
way), to the third, fifth, sixth, &c., till beats are no longer 
perceptible, and the ear is perfectly satisfied ; the sounds 
of the two strings thus tuned are then separately traced. 

We have made numerous experiments with several 


' persons, in particular melody experiments with M. Léonard, 


the Belgian violinist, and M. Séligmann, the violoncell:st. 
The mean values of the results obtained with the assist- 
ance of these eminent artists are given in the following 
table ; other experiments gave octaves equal to 2. 


| | Mi. | Fa. | 


| 
Mean of the results.| ‘ooo 1°128 | 1'265 | 1°330 | 1°500' 1 686) 1917. | 
| 


Pythagorean Scale.| 1°000 1687} 1°88 


Ordinary Scale. 1.000 1°125 1666} 1°8;5 


\Values of th 
Comma * 
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It is necessary to add that the mean deviations of the 
experiments rarely exceed the third ofacommi. As to 
the differences between the mean values of the results 
and the values of the intervals of the Pythagorean Scale, 
it is a inere fraction of the comma, insensiblc to the ear. 
For the seventh alone the difference amounts to five-sixths 
of the comma ; but this result is remarkable, inasmuch as 
it exhibits a fact wcll known to musicians, namely, that in 
the case where the sensitive note Si is resolved upon the 
tonic Do (which is precisely what occurs in the four 
cases in which we obtained sevenths), it is perceptibly 
higher than in the inverse movement. 

E. MERCADIER 


DISCOVERY OF A LARGE BONE CAVE 
IN BAVARIA 

[Dees the cutting of the railway from Nuremberg | 

to Regensburg by the Bavarian Eastern Railway 
Co., it was necessary to cut directly through a piece of 
mountain chain in Schelmengraben near Regensburg. It 
was owing to this that this bone cave was discovered, and 
its miscellancous cantents were able to be examined and 
arranged. Since the railway cut right across the middle 
of the cave, it allowed it tobe very thoroughly examined,and 
under the most favourable circumstances and in daylight, 
as has been the case in very few other instances. The 


railway company have given every facility in their power 
that the cave should be thoroughly examined, and under 


the direction of Profs. Fraas and Zittel, a gang of men 
were actively employed for many days, and the objects so 
obtained were carefully preserved. From the local German 
papers the following particulars have b22n obtiined, 
which, allowing for a little local colouring and exiggera- 
tion, show the find to have been a most important one, 
and one that may well come under the notice of the Inter- 
national Congress of Archeology and Anthropology at 
their meeting this year, where the whole question of bone 
caves and their contents is to form a prominent suject 
for discussion. 

The cave in question was originally, when first dis- 
covered about two years ago, 28 metres (about 91 ft.) long, 
and was simply a fissure in the Jura limestone which had 
been enlarged by running water, Its opening was visible 
half way up the mountain side, partly hidden in dense 
woods. It stretched from North to South, with a slight 
turn towards the West of about 15°. The new line of rail- 
way cut deeply into the hill side, and during the course of 
this year has already cut away one half of the cave, but 
unfortunately the contents were employed on the line. On 
this account, only the part not touched was able to be ex- 
cavated and examined, and this was 11 metres (36 ft.) 
long, 2 metres (64 ft.) wide, and in the middle 3 metres 
(91 ft.) deep. Wood ashes and pieces of coal, tozether 
with pieces of pottery, hadaccumulated to about the height 


* These numbers are the @/firences between the numerical value of each 
interval I, and the mean of this same interval raised by a comma, that is to 
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of three feet, in the midst of which were sharp splinters of 
flint, and a thick mass of broken and split bones, and the 
shattered skulls and jaw bones of a heterogeneous 
mass of animals of all kinds. In the lowest layer 
no trace of men, cither by their remains or by their 
handiwork, could be found, all the remains consisted 
of bones of animals, chicfly the cave bear, hyana, 
and lion. These cave-dwelling animals appear to 
have been the first and earliest possessors of the cave. 
But soon after this men must have discovered the cave 
and inhabited it, for from this layer up to the newest laycr 
of all the presence of man is clearly shown, and the re- 
mains of their feasts and of their daily life are mingled 
with those of the previously:named animals. The most 
numerous remains consist of flints of which many thousand 
were found, but these do not appear to have been used as 
implements, but come rathcr under the category of flint- 
flakes, the chippings from knives, saws, lances, &c. The 
most perfect one found is three inches long, and half-an- 
inch wide, and is toothed like a saw, and was probably 
used as such to saw off the ends of the deer’s horns, of 
which quantities were found. 

In order to judge the age in which men began to in- 
habit this cave, we must examine the remains of the 
bones and skeletons of the animals which thcy hunted, 
and whose flesh was eaten inthe cave. The most con- 
spicuous amongst these is the cave bear, and although it 
might at first sight appear very difficult to recognise in 
the broken and burnt bits of bone that they really do 
belong to the cave bear, nevertheless, careful comparison 
with specimens in museums has proved that this is the 
case. Every care seems to have been made to utilise to 
the utmost all parts of this animal, which was apparently 
the most important game in the surrounding forests, and 
which no doubt required much labour and time to 
capture, At the same time, together with the bones of the 
cave bear arc found bones of the elephant and of the 
rhinoceros, but not many in comparison. These remains, 
however, show conclusively, by the fway in which they 
have been split up and broken, that man hunted these 
animals at the time he first appears on the scene. Rec- 
miins of horses, oxen, cats,and wolves were also met 
with, and in proof that the early inhabitants were not un- 
mindful of fish, there are the bones and scales of large 
pike and carp. The smaller bones of mice and frogs do 
not appear to owe their origin so much to man as to the 
owls which scem to have held possession of the cave as 
well. 

Great interest attaches to the fragments of pottery 
which were found in the cave, and which rival the flint 
flakes in quantity. It appears to have been all hand 
made, but although rough, shows considerable beauty of 
shape and form. It is possible to put togethcr from the 
fragments one or two more or less complete vessels, 
which, however, show great diversity a5 to siz2, &., so ne 
being between Io and 20 centimetres in diameter. The 
material of which they are made appears to be clay 
mixed with sand, but few, if any, seem to have been 
regularly burnt. 
lines or rows of dots, which run in zigzag lines over the 
wider parts. The intcraal smoothness would appear to 
be due to the river mussel, Unio, obtained from the River 
Naab which flows close by, and of which many well 
rubbed and polished specimens were found in the cave. 
A block of granite with one side rubbed smooth, and by 
long usage appearing quite polished, can hardly be any- 
thing else than a well-worn millstone, and this is rendered 
more probable by two holes having been bored into the 
upper side as if for the purpose of affixing a handle. 
The presence of this millstone would indicate the cultiva- 
tion of land in the immediate neighbourhood, which is 
confirmed by the finding of several spindles made of 
clay. 

The different objects found in this cave are of great 


Much of the pottery is ornamented with | 
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interest, as they apparently run counter to the somewhat 
hard and fast lines which have been drawn as to different 
well marked periods in the early history of man, 


AIG OR EAVES SPREE [br 31/5/ LOOMS) 


g(a lessons learnt at Paris in regard to balloon navi- 

gation will be of great value in any future employ- 
ment of aérial machines, and the statistics which have 
now been collected and published are well worthy of a 
brief notice. As many as sixty-four balloons, it appears, 
actually started from Paris in good order, with a personnel 
of 161, and with something like thrce million letters. The 
first ascent was made on the 23rd of September, 1870, by 
M. Duruof with safety, and the fifth balloon carried in it 
Gambetta, who arrived without accident at Amicns after 
a voyage of four hours. M. Janssen, whom, it will be 
remembered, was desirous of watching the approaching 
eclipse in the south of Europe, left Parts with all his in- 
struments complete in the balloon Volta, on the 2nd of 
December, landing at Savenay (Loire Inférieure) after a 
journey of five hours and a half. One of the later voyages 
was made with two cases of dynamite, to be dropped and 
exploded at a seasonable moment ; but fortunately for the 
enemy no such opportunity presented itself. The last 
balloon left Paris on the 28th of January, 1871. 

Of thes2 sixty-four balloons only seven were unsuc- 
cessful in fulfilling their purpose, two of the machines 
being utterly lost at sea ; while five were captured by the 
enemy. As many as sixteen actually fell within the 
hostile lines ; but the aéronauts were in most cases too 
quick for their pursuers, and managed to escape. Indeed, 
of the five actually taken only three were really captured 
by the enemy’s forces, the other two falling in fact upon 
German soil, namely, in Prussiaand Bavaria. The most 
interesting voyage was certainly that of M. Rollier, who 
travelled safely from Paris to Christiania in fourteen hours, 
after a journey across the North Sea of nearly twelve 
hours. Of the two lost at sca, one was observed to go 
down by some sailors at Rochelle; while of the other 
nothing certain is known. 

The regularity with which the balloon service was con- 
ducted during the winter of 1870 under grave disadvan- 
tages will be remembered by all who studied the daily 
newspapers at that period, the news from the French 
Capital never being interrupted for more than three or 
four days together. Most of the aérial machines contained 
2,000 cubic metres of gas, and one of them consisted of 
twin sphcres tethered together ; they were usually started 
from the Orleans or North railway stations at nightfall, 
so that they might escape the vigilance of the German 
troops posted round the city. Besides a freight of letters 
the majority carried baskets of pigeons, and in five cases 
dogs, destined to return with news to the beleagured city ; 
how well the pigeon-post itself was organised may be 
gathered fromthe fact that fifty thousand messages were 
sent into Paris by its means alone. 

Some attempts were made by MM. Tissandier Fréres to 
return to Paris by means of aérial machines impelled by 
favourable winds ; but two successive essays made from 
Rouen on the 8th and oth of November were quite fruit- 
less. M. Jules Godard, the aéronaut, and M. Nadar were 
the principal agents in organising the balloon service. 


NOTES: 


AT the Anniversary Meeting of the Royal Geographical Society, 
held on Monday last, the Royal medals for the encouragement 
of geographical science and discovery were presented. The 
Founder’s Medal was given to Sir W. Baker for Colonel Henry 
Yule, C.B., in recognition of the eminent services he has ren- 
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dered to geography in the publication of his three great works— 
“'S Mission to the Court of Ava,” ‘‘ Cathay, and the Way 
Thither,” and ‘* Marco Polo.” The Patron’s or Victoria Medal 
was personally presented to Mr. Robert Berkeley Shaw, for his 
journeys in Iastern Turkestan, and for his extensive series of 
astronomical and hypsometrical observations, which have enabled 
us to fix the longitude of Varkand, and have given uns, for the 
first time, the basis of a new delineation of the countries between 
Leh and Kashgar. <A gold watch was also awarded to Lient. 
G. C, Musters, R.N. (now travelling in America, and repre- 
sented at the meeting by his brother), for his adventurons journey 
in Patagonia, through 960 miles of latitude, of which 750 were 
previously unknown to Europeans ; and the sum of 25/. to Karl 
Mauch, in acknowledgment of the zeal and ability with which 
he has devoted himself for a series of years to the exploration 
of South-Eastern Africa, Mr. Shaw, who was addressed by the 
gallant president as “the hero of the hour,” was loudly cheered 
Ly the meeting when he briefly acknowledged the honour paid 
to him. The annual geographical medals offered by the Society 
to the chief public schools were presented to the following suc- 
cessful competitors :—Physical Geography : Gold medal, S. E. 
Spring-Kice, FE on College; bronze medal, A. S. Butler, Liver- 
pool College. Political Geography: Gold Medal, W. G. 
Collingwood, Liverpoc] College ; bronze medal, W. C. Graham, 
Eton Colleze. The president, Sir ITenry Rawlinson, K.C.B., 
then delivered his anniversary address, which was chiefly occu- 
pied by tributes to distinguished members who have died during 
the year, and to a statement of the most recent information re- 
specting the Livingstone Search Expedition. 


THE Presioent of the Society of Telegraph Engineers has issued 
invitations fur a conversazion’, to be beld in Lord Lindsay’s 
Laboratory on Junc 6, at 9 P.M. 


AT the mecting of the french Academy of Sciences on May 
20, M. Tresca was elected a member of the section of Mechanics 
in the room of M. Combes, decea-ed. 


Tur Dutch Society of Sciences in Haarlem has awarded the 
great gold Boerhaave Medal to Mr. H. C, Sorby, F.R.S., and 
elected him a foreign member. This medal, of the gold value of 
500 gulden (about forty guineas), has been established three 
years, and is to be given away every two years to those who during 
the last twenty years have made themselves particularly meri- 
torious in different departments of Science, according to a 
fixed rotation, and this year was given for the branch of 
mineralogy and geology. 

AT the last meeting of the Reyal Society of Edinburgh, Prof. 
Turner was presented with the Neill prize and gold medal for 
the triennial period ending 1871, for his papers on the “ Great 
Finner Whale,” and on the ‘“‘Gravid Uterus and the Arrange- 
ment of the octal Membrane in the Cetacea.” The Keith prize, 
for the biennial pericd ending May 1871, was awarded to Prof. 
Jas. Clerk Maxwell, F.R.S., for his paper ‘On Figures, 
Frames, and Diagrams of Forces.” 


THE Afedical Times and Gazette states that M. Jules Simon, 
the Minister of Public Instruction in France, has accepted in 
principle the creation of a Faculty of Medicine at Bordeanx to 
replace that of Strasburg, and that a commission has been ap- 
pointed to report upon the project in question. It is also in 
contemplation to establish a School of Medicine and a School 
of harmacy at Lyons. 

THE Rive Scientifique of May 18th gives an account of the 
inavguration of the German University of Strasburg, with an 
interesting sketch of the history of the university under its 
original German rule, and subsequently to its incorporation into 
the French Empire by Napoleon 1. 


Mr. Fiowenr, the Professor of Anatomy at the Royal College 


of Surgeons, London, is anxious to collect and exhibit in the 
Museum of the College a complete set of skulls of all the varieties 
of the dog. The collection will be of great value as bearing on 
the question of the variability of the skeleton in domesticated 
varieties of the same species. 


THE following excursions have been arranged by the Geologists’ 


Association to take place in June:—Excunrsion to Guildford, 
Saturday, June 1, Directors, Prof. T. Rupert Jones, and Mr. C. 
J. A. Meyer, Upon arrival at Guildford the members will pro- 
ceed to inspect the very instructive exposure of the Chalk and 
Lower Greensand in the neighbourhood of Guildford. The 
physiography of the district is also extremely interesting, and is 
well seen from several elevations which will be visited. Excur= 
sion to Bromley and Chiselhurst, Saturday, June 15, Director, 
Mr. J. W. Ilott. Leave Charing Cross for Shortlands Station. 
Visit the waterworks at Shortlands, and inspect section of well. 
Walk along railway to Gromley, and examine five sections of the 
Woolwich and Reading Series in the Palace Park and at the 
Brick Works. Walk through Sundridge Park, and inspect 
Sections of Shell Beds. Subsequently visit the Chalk Caves of 
Camden Park, and return from Chislehurst Station, Excursion 
to Hendon and Finchley, Saturday, June 22, Director, Dr. Ienry 
Ilicks. On arrival at Tendon Station proceed, under the 
guidance of Dr. Hicks, to inspect the Sections of the Glacial 
Drift in the neighbourhood of Tendon and Finchley. Return 
from Finchley Station. The long excursion of the ses:ion will 
be to Ludlow and the Longmynds in July. 


Dr. Stimpson, the eminent director of the Chicago Academy 
of Sciences, has been engaged during the past winter in prose- 
culing deep-sea explorations in Florida. He first accompanied 
the United States Coast Survey steamer £742, when making 
soundings between Cuba and Vueatan for a submarine cable, but 
found the sea bottom very poor in animal life. We have pre- 
viously mentioned that the bottom temperature in the dcepest 
water was about 39'5° F., which may possibly account for the 
scanty fauna. The bottom consisted of sand and Globigerina: 
mixed, in which scarcely anything occurred but shells, mostly 
dead. Some of the species were identical with those obtained hy 
Mr. Gwyn Jeffreys at a similar depth off the European coast. On 
their way back from the cable work, the expedition made one 
haul of the dredge off the Cuban coast, near Havana, in 250 
fathoms water, and obtained a superb specimen of the very rare 
LPentacrinus Caput Meduse, the first ever obtained so near the 
American coast, and perhaps hardly represented as yet in any of the 
museums. After returning to Key West the doctor took charge 
of the dredging on board the Coast Survey steamer Biche, but 
ill-health prevented his prosecuting this to any extcnt. 


Tarper’s Weekly states that Prof. J. D. Whitney, the accom- 
plished State Geologist of California, has undertaken to collect 
the facts in regard to the late earthquake, and has proceeded, 
with this object to Inyo County, the centre of its most active 
manifestation. As, Prof. Whitney has made a specialty of the 
study of earthquakes and the accompanying and resultant phe- 
nomena, we have no donbt that much light will be thrown upon 
this interesting topic. 


WirH reference to the connection between electricity and 
earthquakes, the Pall Mall Gazette quotes from a Californian 
paper, the Jiyo Judependnt, the following curious statements 
respecting the prevalence of electrical phenomena at the time of 
the recent earthquake in that State :—‘‘ A few days after the big 
shock, so called, at Cerro Gardo, very loud thunder was heard 
during a violent snowstorm. With the exception of the snow, 
the same thing occurred here, and perhaps at other places in 
the valley. This is remarkable, because almost unprecedented. 
Immediately following the great shock, men whose judgment and 
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veracity are beyond question, while sitting on the ground near 
the Eclipse Mines, saw sheets of flame on the rocky sides of the 
Inyo Mountains, but half a miledistant. These flames, observed 
in several places, waved to and fro, apparently clear of the 
ground, like vast torches. They continued for only a few 
minutes, In this office, one day last week, while one of the 
proprictors was running a Jarge number of sheets of flat-cap 
paper through a job press, these sheets, after leaving the press, 
were affected by the movements of the operator’s hand, as a 
stronz mignet would affect iron filings. When his hand was 
near them, the whole pile, or at Jeast a2 hundred of them from the 
top, seemed to float in the air, like tissue paper in a slight 
breeze The top sheet would rise at each end up to the hand 
when held four inches above it, and thus by attraction be moved 
entirely away from the others. At times during the night sparks 
of fire were repeatedly emitted from a woollen shawl on being 
touched by the hand. At the Kearsarge Mill, locatéd at an 
altitude of nearly 80,000 feet above the sea, the following occur- 
rence was noted hy Harry Clawson and P. J. Joslyn :—The 
former, while sitting with his knees within three inches of a cast- 
iron stove, felt a peculiar numbing sensation, and, supposing his 
limbs were ‘asleep,’ essayed to rub them with his hand. As 
soon as his hand touched his knee he felt a shock, and im- 
mediately after, and fora couple of seconds, a stream of fire ran 
between both knees and the stove. We will here state, on the 
authority of a man who had an opportunity of knowing, that 
the item going the rounds to the effect that no movement of the 
earth was obsetvable 300 feet underground in the mines is not 
correct. At Cerro Gardo, and also at the Eclipse Mine, the 
rocking motion was distinctly observed, especially in the timber- 
ing. Small particles of rock were detached, and in both places 
the miners went to the surface in alarm; but at Cerro Gardo 
they soon resumed work as before.” 


TELEGRAMS just received from New York speak of a terrible 
disaster to the seal fishing fleet on the coasts of Labrador and 
Newfoundland. Four steamers and nearly forty sailing vesscls 
are reported to have been wrecked among icebergs and the ice 
fields by a hurricane. The whole of the crews, which averaged 
ninety men, perished. Later accounts, however, state that the 
reports of the disaster to the fishing Meet were exaggerated, Only 
twelve vessels were lost. 


A TERRIFIC hurricane visited Madras on May 2. It is de- 
scribed as being the most violent that has occurred there for 
many years, the devastation occasioned among the shipping being 
of a terrible character. Nine English vessels are spoken of as 
having become total wrecks, and the destruction of life is said ta 
have beea very great. 


Naval papers describe the great brilliance of the Aurora 
Australis witnessed both in that colony and in Cape Colony and 
the Free States on Feb. 4. The Nelal Colonist of March 5 
speaks of the southern aurora being not unfrequently visible 
there in broad daylight. 


A REMARKALLE story from Newfoundland is detailed in a 
letter to the Ave: York Times of April 15, to the effect that a 
Danish brig just ariived, which had left Disco on March 1, 
brought information that the Podards, under Captain Tall, had 
been there for two days undergoing repairs and procuring a fresh 
supply of provisions. The account goes on to say that on the 
evening of February 8 the /%arzs encountered extremely heavy 
weather, and while lying to, owing to the shallowness of the 
water, ran among ice snags, which caused a leak in the vessel, 
and made it necessary to proceed to Disco for repairs. Myste- 
rious intimations were given of wonderful discoveries which had 
already been made by the /e/aris, indicating the existence of a 
genial atmosphere and open seas in the extreme north, Plants 
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indigenous to southern climes were detected in the ice, while a 
floating stick of wood proved to be northern birch. Thronghout 
the whole of the month of February very little ice was seen, and 
the skles were literally alive with meteors of the most gorgeous 
description. On Christmas-day the ship was hemmed in by a 
heavy field of ice, but the weather was as pleasant as an Italian 
spring day. Such was the reluctance of Captain Tall to have 
the further discoveries which he is expecting to make shared by 
rival expeditions, that, according to the writer, he did not send 
word of his return to the Secretary of the Navy. The entire 
story bears little evidence of credibility, and will at least require 
further confirmation before it can be accepted. 


Captain TitomaAs Lone, so well known ay the discoverer, 
in 1867, of Wrangcll’s Land, situated about seventy to one 
hundred miles north of Cape Yakan, in Siberia, has written 
a letter in reference to the plan of exploration by Mr. Octave 
Pavy, to which we have already referred. While indorsing 
the idea presented by Mr. Pavy, he takes occasion to claim 
it as his own, having, as he states, urged this route as long 
ago as 1867, the time of his first discovery. He does not 
think that Mr. Pavy will be able to pass through the channels 
between Spitzbergen and Greenland, or between Nova Zembla 
and Spitzbergen, as those passages have always been found 
blocked with ice, and it would be impossible to winter in the 
ice in such a raft as he has constructed. Ile thinks it pos- 
sible that the North Tole may be reached from Wrangell’s 
Land, but that it would be necessary for him to return for 
winter quarters ; but to endeavour to return into the Atlantic 
with such a craft would be the height of folly. Tle believes 
that a vessel, properly fitted for the purpose, could make the 
passage from Behring Strait to the Atlantic in one year from 
the time of passing Behring Strait. 


Pro. O. C. MARSH describes in the .lweerican Journal of Science 
for May four new species of fossil bir.ls, three of them belonging 
to the genus Gracudavis, probably closely allied to the cormo- 
rants of the present day, and occurring in the eretaceous deposits 
of New Jersey and of Kansas, The fourth is a species of Palco- 
tringa, from the eretaceous greensands of New Jersey. The 
same paper contains a more elaborate description of the very re- 
markable new fossil bird named by him in ‘January last 
fFiesperornis resalis, This has numerous peculiarities, although 
it seems to resemble most closely the common loon of the 
United States. It was, however, much Jarger, as its complete 
skeleton would measure nearly six feet from the tip of the bill to 
the end of the toes. Jt occurs as a fossil in the gray shale of the 
upper cretaceous formations near Smoky Thill Fork, in Western 
Kansas. 


WE learn from Rockhampton, Queensland, that on January 
31 a fisherman named W. C. Easton discovered an alligator’s 
nest on Kighteen-mile Island, eighteen miles above Rockhamp- 
ton in the Fitzroy River. The mother was in the nest when 
Easton made the discovery, but she ran off, ‘bellowing like a 
cow after her calf,” as Easton fired a shot from his double- 
barrelled gun into the river, She was about nine feet Jong. 
As Easton went up to the nest, a large carpet snake was about 
to center it, but the snake, too, fled b-fore his approach. Oa 
examining the nest, Easton discovered sixty-seven eggs, which 
he took away. The eggs were rather larger than a goose’s egy, 
measuring 64 inches in circumference one way, by 83 inches the 
other ; 3} inches in Jength, and nearly white, and in shape 
almost a true ellipse, but rather too long for their breadth. Mr. 
Easton placed four of the eggs under a hen, and twelve in 
straw, in the hope of rearing and domesticating some young 
alligators. The Fitzroy is the most southern river in which the 
alligator is found on the East Coast of Australia, and is just 
within the tropics, 
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Oe a former occasion I exhibited some phenomena depending 

npon circular, or, as it was then also called, successive 
Polarisation, and in particular I adop‘ed and explained a method 
for producing circularly polarised light devised by Sir Charles 
Wheatstone. I propose on the present occasioa to pursue 
the subject into some of its ulterior consequences, In terms of 
the wave theory, light is said to be circularly polarised when the 
vibrations are circular, a3 distinguished from plane polarisation, 
when they are rectilinear, And further, it is known from me- 
chanical principles that a circular vibration may always he pro- 
duced by the combination of two rectilinear vibrations, the am- 
plitudes or extents of which are equal, and whereof one is in 
advance or in rear of the other by one or by any odd number of 
quarter-wave lengths. In the former of these cases the circular 
motion will take place in one direction, say right-handed, in the 
latter in the opposite, say left-handed. The contrivance used for 
producing circular polarisation this evening is known by the 
name of a ‘‘ quarter undulation plate,” and consists of a plate of 
mica split to sucha thickness that one of the two rays into which 
plane polarise1 light is divided on enteringit is retarded by an 
odd number of quarter-wave lengths behind the other. 

The optical phenomena produced by crystals when submitted 
to polarised light are usually divided into two classe, viz. (1) 
those arising from the nse of parallel light, and consisting of 
broad sheets of colour; and (2) those due to convergent Ight, 
and consisting of the rings and brushes, the general character of 
which is well known. T propose to take a few specimens from 
each class, and to eximine the modifications which the }nown 
phenomena undergo when the light is both polarised and analysed 
circularly, 7, when one quarter-undulation plate is interposed 
between the polariser (Nicol’s pri-m) and the crystal to be 
examined, and the second between the crystal and the analyser 
(Nicol’s prism). 

In the first place, it is known that if a plate of selenite be 
placed in an ordiniry apparatus when the polariser and 
analyser are either parallel or crosseJ, there are four positions at 
go apart ia which the plate will praduce colour ; and further, 
thal if the analyser be turned throach go” the same result will be 
obtained, except that the colour will be complementary to that 
first se2n, The intensity of the light at any given point is then 
given by the form ila: 


cos.*s — sin. 2 / sin. 2 (7 — 5) sin.* fe 
where 7 ands are the angles made with the original plane of 
polarisation Ly the principal sections of the crystal and of the 
analyser respectively, and ¢ is the retardation. 

If, however, the two quarter-undulation plates {say the plates 
A and 3B) be introduced, the light undergoes the following 
processes :—First, it is plane potarisel by the polariser , 
secondly, the plate A being placed so that its axis is inclined at 
+ 45° to the original plane of polarisation, the light undergoes 
right or left-handed circular polarisation, and in that condition 
falls up-n the crystal; thirdly, in their passage through the 
crystal C the rays are cach divided into two, whose vibrations 
are at right angles to one another, and whereof one is retarded 
in proportion to the thickness of C; fourthly, the plate B being 
placed so that its axis is parallel or perpendicular to that of A, 
each of these sets of rays is circularly polarised, one set right- 
handed, and the other set left-handed ; fifthly, thesetwo oppo itely 
circularly polarised sets of rays combine, according to known me- 
chanical laws, on emerging from into planerays, in which the planes 
of polarisation of the different colours of the spectrum are turned 
through different angles. Hence finally by turning the analyscr 
round we shall cross these various planes in turn and successively 
extinguish the different colours, leaving the complementary 
colours visible. ‘The system of plates .\ C B consequently acts 
in this respect like quaitz. It is, however, to be observed that if 
the plate [3 be turned from one of the two proposed positions to 
the other, the directions of motion in the to emergent circularly 
polarised rays, and consequently the planes of polarisation of 
the different colours, will be reversed ; in other words, with the 
plate B in one position we shall imitate a right-handed, with the 
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plate B in the other a left-handed, quartz ‘he intensity of the 
light at any point is then given hy the formula ; — 


. (] aye 
sin.*— for one position, 
2 


cos.2 9. for the other. . 

Again, if the plates A B retaining either of the positions 
before indicated, the crystal C be turned round in its own plane ; 
then, since the light emerging from A and & is circularly 
polarised, it has lost all trace of direction with reference to the 
positions of the polariser and analyser, and consequently no 
change of tint will be observed. ‘Fhe same is abundantly clear 
from the formula written above, because the only term it con- 
tains depends upon the retardation within the crystal C, This 
experiment was made by Airy. 

Tf the plates A and B have their axes directed 45° on either 
side of the axis of C, and the three plates be turned round as one 
piece, the colour will remain unchanged ; while, if the analyser 
be turned, we have the colours shown in the regular order. If 
the plates A and B have their axes directed at 45° on the same 
side of the axis of C, and the pieces be turned round bodily as 
before, the colours change in the same order as above, and go 
through their cycle once in every 90° of rotation ; arid if the 
analyser be turned in the same direction the colours change, but 
in the reverse order. The explanation of this is to be found in 
the fact that when the plates A and B are crossed, the retarda- 
tion due by A is compensated by that due to B; so that the only 
effective retardation is that due to the crystal C, But upon this 
depends the rotation of the plane of polarisation ; if, therefore, 
the polariser and analyser remain fixed, the colour will remain 
unaltered. When the plates A and B have their axes parallel, 
there is no compensation, and the colour will consequently 
change. This experiment was made by lresnel. The mathe- 
matical expressions for the intensity of the light in the two cases 
respectively are : 


cos."{ j tit ) aul Goa! U -7f- =) 


where 7 is the angle made by the principal sections of A with 
that of the polariser, and 7 that of the principal sectioa of B with 
that of the analyser. The first expression is obviously unchanged 


. . T . 
when the angle between the polariser and analyser, viz.5 +/+ 7, 


is unchanged. 

It should be added that the rotation of the plane of polarisa- 
tion, and consequently also the sequence of tints, does not follow 
exactly the same law in the above cases as in quartz, 

We now come to the case of convergent light, that is, to the 
phenomena of crystal rings. And let ns examine the effects pro- 
duced hy the same arrangement as before, viz., two quarter- 
undulation plates, A, B, one in front and one behind the crystal 
C. To quote from Mr. Airy :—‘* The first thing that strikes us 
in this combination is that there is nothing, except in the crystal, 
that has any respect to sides. For the only incident light is 
circularly polarised ; the only light allowed to emerge is circu- 
larly polarised. The appearance, therefore, of the coloured rings, 
&e., must be such as conveys no trace of any plane of polarisa- 
tion, and mut not vary as the crystal is turned round. In the 
comnion exhibition of the coloured rings the principal trace of 
the planes of polarisation is in the uncoloured brushes, In 
uniaxal crystals they form an eight-rayed star, composed of two 
square crosses, inclined at an angle equal to that between the 
planes of polarisation, every ray of which separates complemen- 
tary rings. In biaxal crystals they compose two pairs of rectan- 
gular hyperbolas, the angle between whose asymptotes is the 
same as that between the planes of polarisation, and whose 
branches divide complementary rings. The two crosses or two 
sets of hyperbolas unite when the planes of polarisition are 
parallel or perpendicular. Dut in the case nnder consideration 
the rings exhibited by crystals will not be traversed by any 
brushes. Uniaxal crystals will exhibit circular rings without a 
cross; and biaxal crystals will exhibit complete lemniscates, 
without any interruption from curved brushes.” And it is fur- 
ther to be noticed, as the formula given above indicates, that the 
centres of the rings will be bright or dark according as the 
analyser stands at 0° or 90°. 

To pursue this matter further. Suppose that, the arrange- 
ments remaining otherwise as before, the analyser be turned 
round ; then in any position intermediate to 0° and go” the rings 
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will be contracted and extended in opposite quadrants until at 
45° they are divided by two diagonals, on cach side of which the 
colours are complementary. Beyond 45° the rings begin to 
coalesce, until at 90° the four quadrants coincide again. During 
this movement the centre has changed from bright to dark. If 
the motion of the analyser be reversed, the quadrants which 
before contracted now expand, and wice vers?. Again, if the 
crvstal (say positive) be replaced hy another (say negative), the 
effect on the quadrants of the rings will be reversed. This 
method of examination therefore affords a test of the character, 
positive or negative, of a crystal. 

A similar process applies to biaxal crystals ; but in this case 
the diagonals interrupting the rings are replace] by a pair of 
rectangular hyperbolas, on either side of which the rings expand 
or contract, and the effect is reversed either by reversing the 
motion of the analyser, or by replaciag a positive by a negative 
crystal, or eve versd. The experiment may then be made in 
biaxal crystals, by turning the analyser slightly to the right or to 
the left, and observing whether the tings advance towards or 
recede from one another in the centre of the field. In particular, 
if, polariser and analyser being parallel, the plate A have its axis 
ina N.E. direction to a person looking through the analyser, 
the plate B its axis ina N.W. direction, and the crystal be so 
placed that the line joining the optic axes be N.S., then on turn- 
ing the analyser to the right the rings will advance to one another 
if the crystal be negative, and recede if it be positive. The 
mathematical expression for the intensity of the light at any point 
P is in this case 

4 (1 + sin. 27 cos. 6 + sin. 2 4 cas. 27 sin. 4), 


where 4 is the angle between the principal section of C throngh 
VP and the principal section of B, and 7 the angle between the 
principal sections of B and the analyser. This shows that when 
the polariser and analyser are parallel or crossed at 0’ or 90, 
and consequently 7 = 45° or 135, the expression is independent 
of 4, 7.2., the intensity 1s the same throughont circles about the 
centre, but that when the polariser and analyser are crossed we 
have an expression of the form 


1 (1 + sin. 2 2 sin. 6), 


the sign of the second term dspending upoa the direction in 
which the analyscr has been turned, and aloo upoa the sign of 
6, that is, upon the character (positive or negative) of the crys‘al. 

The dispersion of the planes of polarisation effected by the 
pas-age of plane polarised ght through a plate of quartz cut 
perpendicular to the axis may be rendered visible by interposing 
such a plate of quartz between the polariser and a uniaxal or 
biaxal crystal, when the analyser is at 90°, 22, when dark 
b-eushes are formed. In this case the brushes cease to be black, 
and are tinged throughout with colour, The analyser must, 
however, be turned back or forward, according as the quartz be 
right-handed or left-handed, in order that ic may cross in succcs- 
sion the planes of polarisation of the different coloured rays, and 
so produce the most vivid effects. The dispersion of the brushes 
by a plate of quartz may, however, be stuched by employing an 
additional polariser and quartz plate between the source of light 
and the whole system previously used. By turning this polariser 
round we extinguish each ray of the spec.rum ia turn, an tiot 
the whole field with the complementary coloar, ‘The brushes 
will then appear to revolve aboat their centre, as the tints vary 
continnously from one cnd of the spectrum to the other — If the 
polariser be turned still farther round, the timts which had 
changed continuously from red to violet, or zice versd, change 
suddenly from violet to red, or eee versed, and the brushes jamp 
suddenly back to their original position, 

This last optical arrangement may be employed to examine 
the more important phenomena of the dispersion of the optic 
axes produced, not by a quartz plate between the usnal polariser 
and crystal, but by certain biaxal crystals themselves. 


BOTANY 
The Leaves of Drosera 


IN a recent note to the Paris Academy of Sciences, M. 
Ziegler writes as follows :— 

The hairs on the leaves of Droseras exude at their extremity a 
small drop of glue, by which insects are caught. Whenever an 
insect becomes attached, the exterior threads bend over it, 
covering it like the fingers of a hand, and do nat straighten again 
till some days after, when a fresh drop exudes for a fresh prey. 
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In studying these remarkable plants, 1 noticed that all the 
albuminoid animal substances, if held for 1 moment between the 
fingers, acquired the property of making the hairs of the Drosera 
contract. T also observed that such substances, when they had 
not been in contact with a living animal, had no visible action 
on the hairs. his shows that the simple contact of the fingers 
communicates to inert animal substances a property which they 
did not possess before, 

These same animal substances thus prepared lost this singular 
property when they were moistened several times with distilled 
water, and dried each time in a water-bath. This is a conve- 
nient mode of preparing the substances for experiment. 

Yhe contraction of the hairs is not caused by animal heat, 
which the fingers may have communicated to the animal suh- 
stances, for the hairs contracted equally when the substance 
hat been cooled before placing it on the leaf. 

The perspiration of the fingers cannot affect the phenomenon, 
for the property can be communicated to animal substances 
across fine waxed paper. And the result is not affected if the 
substances are first covered with a cuating of wax, thns pre- 
venting any chemical action of soluble matters which the 
animal substances may contain, 

A living animal thus communicating by simple contact new 
physical properties to an inert body, it was important to know 
whether, by increasing the amount of transmission, we should 
observe any change in the vital state of the animal. Some rab- 
bits were enclosed in light wooden cages. These were of such a 
size that their sides were always in contact with the hairs of tke 
animal at one part or other. To the outside of the cage were 
attached bigs of cloth or paper, containing (for each cage) two 
hilogrammes of dried serum (albumen from blood). Other rab- 
bits were placed in exactly similar cages, but without the albu- 
men. Their food consisted of 25 grammes of hulled oats every 
twenty-four hours, with cabbage leaves at discretion. 

At the end of some days, the rabbits that had been in contact 
with the albumen became diabetic in a high degree (though 
without saccharine matter); the urine was given in normal 
quantity, but the loss in ammoniaco-magnesian phosphate was 
very great, and these rabbits deteriorated and lost weight. The 
other rabbits, which had not been in contact with albumen, re- 
mained in their normal state, and even gained weight. 

lt was interesting to ascertain if the avidity of the Drosera for 
insects was insatiable, and to find what would be the effect on it 
of increasing the contact of a living animal. Some dozens were 
accordingly placed, with a small clod of earth and sufficient water, 
in light platinum capsules. These capsu'es were each placed in 
a sheath containing blood albumen, which had previously been 
held for halfan hour inthe hand. At the end of twenty-four 
hours all these Droseras had become quite insensible to insects 
and tv organic animal bodies modified by living contact. The 
properties of these plants were reversed, and strange to say, their 
hairs were found to contract under the influence of organic mat- 
ters which had previously been in contact with paper packets (of 
double or triple envelope) containing sulphate of quinine, Organic 
matters influenced in this purely physical manner by sulphate of 
quinine haye no contractile action on the hairs of the Drosera in 
their normal state. The plants whose physical properties have 
been reversed ty the influence of aloumen in the above way, 
could be restored to their normal state by placing them for 
twenty-four hours with the platinum capsule on a packet of sul- 
phate of quinine. This method may be adopted whenever, from 
any cause, the leaves have become insensible to insects. In 
every case the contraction of the hairs is always slow ; it com- 
mences visibly in about a quarter of an hour, and is often not 
complete till after several honrs. 

Among vegetable matters seeds only are impressible in the 
way referred to, and the experiments mentioned (which were 
made with albuminoid animal substances) may be repeated 
with these. 


Nature of Diatoms 


Ina recent essay by Prof. Adolf Weiss, of Lemburg (‘‘ Zum 
Bane und der Natur der Diatomaccen”’), it appears to be de- 
monstrated that the siliceous tavestment of these little plants has 
cellulose for its base. The stlex is infiltrated to a variable 
extent in the different families, and the mode of its deposition 
can to a certain extent be ascertained by examination with 
polarised light. In opposition to the opinion hitherto generally 
admitted, Prof. Weiss shorws that the siliceous coal is capable of 
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polarising light ; and he has found also that it contains a certain 
amount of iron-oxide compounds, which are for the most part in 
an insoluhle condition. He strongly objects to the view that 
the Diatomacu are one-celled organisms, but contends that each 
frustule is composed of numerous very minute but perfectly indi- 
vidualised cells. The different markings on the frustules—areol-e, 
ribs, crests, &c.—are in no way caused by the contour lines of 
the several cells of which they are composed. The size of the 
cells is very variable. In Zriceratinm faces they are as large as 
0008 of a millimetre, whilst in /4yelosira delicatula they do not 
exceed 0'00025 ofa millimetre. Each cell is arched, and, as a 
rule, prolonged into a papilliform process at its centre. The 
papillze are the cause of the moniliform or pearl necklace-like 
markings of diatoms when examined with high powers, and 
which appear as strie with low powers. The large cavity be- 
tween the two frustules is, he thinks, comparable to the embryo- 
sac cf higher plants ; and Weiss has succeeded in observing the 
development of new individuals in it. The product of this new 
individual indicates the alternation of generations in the Diato- 
MACE. 


SCIENTIFIC SERIALS 


THE first number of Zetschrift fiir Ethuologie for the enrrent 
year (1872) opens with a paper by A. Bastian on ‘*The Posi- 
tton of the Kankasus in relation to the history of the migration 
of nations,” in which the author points out the importance of 
s ulying the hydrography‘and orography of a country before we 
attenpt to trace the origin of its inhabitants. Mountains and 
streams afford more stable evidence in regard to ethnological 
centres of origin than the ever-fluctuating combinations of lan- 
guage. Thns, for the history of our own Continent we can 
have no more important standpoint than the Kaukasian range, 
which forms the boundary line between Europe and Asia, from 
which rivers open the way into the Caspian and Black Seas. Herr 
Bastian next traces the various directions taken by successive 
waves of population after they reached the Steppes between the 
Don and the Dnieper, which long formed the meeting-p'ace of 
the Scythio-Sarmatian races, and often witnessed the fierce 
encounter of rival hordes, whose defeat or success on that great 
battle-field of nations decided the fate of future races. The re- 
lation of the nomadic races of Asia to the Persian Empire is of 
special interest to us, since the latter by its control over the 
destinies of the western half of the Asiatic continent has exerted 
the most important influence on the ethnological history of 
Europe. In Asia the course of civilisation has followed the line 
of the Steppes; and the nomadic tribes who possessed horses 
have spread themselves through every pastoral district, amalga- 
mating at times with the earlier settlers, but more generally 
organising themselves into hostile bands, whose leaders became 
the founders of equestrian dynasties, and raised thrones for 
themselves in Central and Western Asia. The author follows at 
length the progress of Parthian and Persian conquests and 
migrations, and, after considering the anatomical features and 
cranial dimensions and forms of the various races, which have 
given conquerors to the world, discusses the probable bastard or 
mixed origin of those inferior subjected races, who from time to 
time have risen against their masters, and asserted their right to 
freedom, as in the case of some of the Servian tribes against their 
Pannonian lords, and various Mestizoes or Creoles in Africa and 
America.—The remaining papers inthis number are below thensual 
standard of the Zertschrift fiir Ethuologie. We havea paper by 
Dr. E. y. Martens ‘‘ Oa the Different Uses of the Conchilia,” 
originally read to the Anthropological Society of Berlin, which 
is little more than a résumé of what G. E. Rumph, P. Bonanni, 
Johns:on, and Mr. Woodward have given in their semi-popular 
works on subjects of conchological interest. Jr. Martens also 
contributes a translation of a paper on the geography, history, and 
statistics of the Island of Puerto Rico, py 5. Bello, of Espinosa. 
We learn that while sugar and coffee constitute the riches of the 
island, all the tropical fruits abound, and the excessive annual 
rainfall maintains a vigorous and verdant vegetation. The hot 
moist climate is unhealthy, and dysentery, yellow fever (vomits), 
and remittent levers of various kinds prevail. The population 
has, however, gone on steadily increasing during the last forty 
years, notwithstanding the diminution in the numbers of the 
slaves, amongst whom the deaths have of late years exceeded the 
births in the ratio of from 5 to 10 per cent. In 1839 the popula- 
tion was 319,000, in 1870 it had risen to 646,360; in the latter 
year the number of the slaves had fallen to 32,000, after being 


42,227 in 1866, thus giving a diminution of 25 per cent. in four 
years.—M. de Quatrefages’ history of Prussian aggrandisement, 
which first appeared in the Aewzez des Deux Alomdes (1871), under 
the title “Za Race DPrussienne,” has called forth an impassioned 
and indignant iejoinder in this number of the Zetschrift fiir 
Ethuologic. We should be more disposed to concur in the line 
of argunient adopted by the writer in refutation of M. de Quatre- 
fages’ too sweeping assertion that Prussians are Finno-Slaves with 
only a slight admixture of French and German blood in the 
higher classes, if he had not allowed personal rancour and 
national hate to over-weigh every consideration of courtesy, jus- 
tice, and reason. We think an ethnological journal is not the 
place for international warfare, 


dlunalen der Chemie und Pharmacie, viii. Supplementband, 
2 Heft.—The first roo pages of this number are occupied by an 
important theoretical paper ‘*on a periodical law of the chemical 
elements,” by Dr. Mendelejeff; the author has arranged the 
elements into eight groups and into twelve series ; there seems 
to be a most curious regular progression, both in the atomic 
weights, the atomicities, and in the chemical proportion of these 
groups. To take for example the third series of elements, start- 
ing from group 1 to 7, we find the following :—Sodiumi 23, 
Magnesium 24, Aluminium “ 27-3, Silicon’ 28, Phosphorus’ 31, 
Sulphur‘ 32, Chlorine 35°5, it will be seen that the first named 
is a very positive element, and that the positive character 
gradually changes through the groups until in the seventh we 
have a powerfully negative body ; the atomic weights and atomici- 
ties of the elements also increase in a regular manner. In the 
other series the same kind of relation seems to exist ; the author 
has left spaces in his table for elements not yet discovered, but 
for which he gives hypothetical atomic weights. The next 
paper is by Gorup DBesanez “on the dolomite springs of the 
Jura,” and is followed by another ‘‘on a new class of platinum 
compounds,” by Schutzenberger; by the action ef carbonic 
oxide on platinous chloride at high temperatures three distinct 
compounds have been obtained, the first containing one eqniva- 
lent of carbonic oxide to one equivalent of platinous chloride, 
the second two equivalents of carbonic oxide, and the third one 
and a half equivalents of carbonic oxide to one of platinous 
chloride. Linnemann and Zotta have found that by heating 
glycerine with calcic chloride, small quantities of phenol are 
formed, and at the same time there is produced glyceric ether. 
Phenol is also obtained from glycerine by the action of zincic 
chloride or potassic bisulphate. 


In the Journal of the Franklin Institute for April we have 
the continuation of several papers already commenced, viz. -— 
Mr. Joseph Harrison’s article on the locomotive engine, and 
Philadelphia’s share in its early improvement; of Mr. J. S. 
Smith’s account of the Keokuk and Hamilton Bridge ; of Mr. 
J. F. Henry’s paper on the flow of water in rivers and canals ; 
and of Mr. J. Richard’s article on wood-working machinery. 
The only new article of any length is by Lient. Dutton on the 
principles of gun construction, and there are the usual para- 
graphs of Items and Novelties, 


THE clucrican Journal of Science and -irts for April com- 
mences with Prof. Marsh’s account of the discovery of addi- 
tional remains of Pterosauria, with descriptions of several new 
species, Ltvredactylus occidentalis, P. velox, and P. tngens, of 
which full measurements are given, the last probably measuring 
nearly 22 feet between the tips of the fully expanded wings. 
—Prof. A. E. Dolbear describes a new method of measuring 
the velocity of rotation ; and Prof. Dana continues his history of 
Green Mountain geology, dealing this month with the quartzite, 
—From Mr. I’, B. Meek we have descriptions of two new star- 
fishes and a crinoid from the Cincinnati Group of Ohio and 
Indiana, which he proposes to name Teleaster (2) Dyeri, Ste- 
naster grandis, and Gtypiocrinus Bacri.—Prof, Abbe gives an 
account of his observations on the total eclipse of the sun in 
1869; and Prof Twining of various observations on the aurora 
of Feb. 4.—Mr. Verrill’s series of papers include this month recent 
additions to the molluscan fauna of New England and adjacent 
waters, with plate. 

In the May number isa valuable epitome of recent geographical 
work in the United States, deduced from the report of the Corps 
of Engineers, U.S. Army, the route of the Northern Pacific Rail- 
road, and the map of transportation routes in Minnesota and 
Dakota.—lrof, W. A. Norton contributes a paper on mole- 
cular and cosmical pbysics, in which he propounds several new 
theorems: the subject is to be continued.—As the commence- 
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ment of a series of papers entitled ‘‘ Contributions from the 
Physical Laboratory of Iarvard College,” Prof. Trowbridge 
has a paper on the electro-motive action of liquids separated by 
membranes. —Prof. Marsh describes, under the name of /esferar- 
nis regalis, his exceedingly interesting gigantic fossil swimming 
bird discovered in the cretaceous strata, which he considers to 
belong to the Palmipedes, and to be most nearly allied to the 
Columbid, but differing widely in many respects from that 
group and from all other known birds, recent and extinct. Both 
in this and the previous number are the usual interesting para- 
graphs of information arranged under the various natural 
sciences. 


SOCIETIES AND ACADEMIES 
LonboNn 


Zoological Society, May 21.—Mr. R. Wludson, F.R.S, 
vice-president, in the chair. ‘The Secretary read a report on the 
additions that had been made to the Society’s menagerie during 


the month of April, amongst which was a young female Baird's | sharply circular; the satellite itself cannot be seen.” 


tapir (Zafirus baird:) from Nicaragua, and a red-billed flying 
squirrel (Pfcvonys maguificus) from the Himalayas.—A letter 
was read from Dr. G. Bennett, of Sydney, N.S.W., giving 
particulars of the habits of a pair of Didunculus strigtrostris, 
and of other birds living in the Botanic Gardens at Sydney. Dr. 
Bennett also mentioned that a pair of the red-billed curassow 
(Crax carunculata) had built a nest in one of the trees in the 
same gardens, and had hatched out two young birds, which at 
the time he wrote were doing well.—Sir Victor Brooke, Bart, 
read a paper on the royal antelope and allied species of the genus 
Nanotragus.—Mr, A. H. Garrod read some notes on the an- 
atomy of the IIuia bird (//e/eralocha gould?) as observed in a 


specimen that had lately died in the Society’s gardens, and ! 


showed that this form must be referred to the family Stersdc,.— 


taining observations on the birds of St. Lucia, to which were 
added some notes on the species by Mr. P. 1. Sclater.—A com- 
munication was read from Dr. J. E. Gray on the sea bear of 
New Zealand (1 rctocephalus cinereus) and the North Australian 
sea bear (Gyfsipheca tropicalis) —A communication was read 
from Dr. A. Giinther, F.R.S., containing a note on /7/jla pu ne- 
tata and [hla rhodeporus.—Mr. P. L. Sclater read a paper on 
the species of Quadrumana collected by Mr. Buckley in Ecua- 
dor, amongst which was aspecimen of icles fusciceps Gray, from 
the western valleys of the Andes.—Dr. Murie read a paper 
on the osteology of the Tody (Zodus viridis). We showed that 
this form comes under the group of Cecergomorphe of Muxley, 
and does not belong tothe Passeres (Ceracomorphe). Itsnearest 
allies are the mot-mots and kingfshers, but it must stand as a 
group of itself ( Zadidc), notwithstanding which it shows some 
osteological and other paints of resemblance to fly-catchers 
(Alusicapide). 

Linnean Society, May 24.—Anniversary meeting. —The fol- 
lowing were elected Officers and Conncil of the Socicty for the 
ensuing year :—President, Mr. G. Bentham, F.R.S. ; Treasurer, 
Mr, W. W. Saunders, F.LR.S.; Secretaries, Mr. F. Currey, 
F.R.S., and Mr. H. T. Stainton, F.K.S.; Council, Mr. A. W. 
Bennett, Mr. R. Braithwaite, M.D., Mr. G. Busk, F.R.S., Mr. 
J. Gwyn Jeffreys, F.R.S., Dr. J.D. Hooker, FLR.S., Mr. M. 
‘A. Lawson, Mr. H. Lee, Mr. R. McLachlan, Mr, J. Miers, 
F.R.S., Mr. D. Oliver, FLR.S., and Rey. Thos. Wiltshire. 


Photographic Society, May 14--——-Mr. James Glaisher, F.R.S., 
president, in the chair.—A paper “On Photographi Pictures” was 
read by John Hubbard, in which the manner of elaborating his 
photographic studies was gone into at some length. His entire 
method of operating was described, which, however, differed 
little from that in ordinary use.—Lord Lindsay exhibited a series 
of transparent pictures of the last eclipse, five positives from 
every negative being shown, so as to afford an exceedingly clear 
representation of the phenomenon.—Major Tennant, R.E., also 
forwarded a series of eclipse pictures for exhibition to the 
members. 

BRisTOL 

Observing Astronomical Society.—-Sz,—Mr. T. W. 
Backhouse writes that *‘ there was a fine group of solar spots in 
the sun’s northern hemisphere Iast month. On the 24th at 5h 
there was a largish spot at the preceding end of the group, which 
on the 23rd, at 34, either was small or did not exist at all. On 


NATURE 


, in half an hour’s watching. 


[AZay 30, 1872 


the 26th, about 4), its penumbra was 51,500 miles long, and its 
umbra 28,000, but it never became such a conspicuous umbra as 
the one which had all along been the largest in the group. 
On the 28th, at qh 15™, the penumbree of the two were 
united, and 88,500 miles long, while at 20! I found the 
penumbra to be 92,000 miles in length. It was then so close 
to the limb that I could not measure it accurately, the height 
being extremely foreshortened.”—Fufiter.—Mr. J]. W. Hollis, 
of Newcastle, Staffordshire, reports that on January 14, 
oh, the disc of the planet appeared very sharp, and he counted 
twenty-two different bands of colour. ‘* Those visible in the 
equatorial parts of a beautiful, delicate, pinky brown. 1 am 
certain that the belts are visible up to the very edges of the disc, 
but there is an apparent increase of brightness for a considerable 
distance round the edge of the planet—probably an effect of con- 
trast—which obliterates the extremities of the belts, unless care- 
fully looked for. Several well-marked and beautifully-defined 
irregularities in the belts showed the rotation most clearly even 
Jan. 23, 8 15™.—Satellite I. just 
entered on dise of Jupiter, and appears as an intensely white 
spot. gh 20",—Shadow of I. on centre of disc, black, and 
Mr. 
T. W. Backhouse, of Sunderland, observed the transit of 
Satellite I. on Jan. 14. At 13% 54™ it ‘“‘appeared as a faint 
white spot.” On Feb, 3, 62 7™, he examined Satellite 111, 
and its shadow when in transit. The satellite itself was, at the 
time mentioned, nearly half across Jupiter, on a darkish belt. 
“Tt is much darker than the darkest part of the planet.” At 
7» 30™ it was ‘‘still very plain, but only the same shade as the 
darkest part of Jupiter. It was smaller than its shadow, which 
was very black.” 7. Corona Borealis.—Mr. T. W. Backhouse 
says :—‘*A change has taken place in this star. On its fading 


| the second time it became stationary in brightness about the 


middle of the year 1867, since which time, up the beginning of this 
year, it continued the same, but with frequent slight fluctuations, 


Fees cmunication wes cead from the Rev. |. El Semper con- | which however ceased, so faras I could judge, at the end of 1869. 


I have suspected fluctuations since 1869, but they were doubtful. 
On January 14 this year I looked at the star and found it about 
its usual brightness, or perhaps a little fainter, but certainly not 
fainter than it had been at times previously. I did not look at it 
again till March 5, when I found it much fainter than I ever saw 
it before, perhaps half a magnitude less than usual, and it was 
the same on the following day.” Nedbela in the Pltades.—Mr. He 
W. Ifollis has looked for this nebula with his § in. achromatic, 
but cannot find it. He says:—‘‘There is something peculiar 
about all the brighter stars of this group, which for months past 
have appeared to me as if surrounded with nebulous light. Can 
the nebula have been distributed amongst them?”  ALetears, — 
The Rey. S. J. Johnson, of Crediton, witnessed the appearance 
of ‘ta splendid meteor at 7" 37" April 6. Its course was ina 
straight line downwards from about 15° ahove the N.W. horizon 
to about 5°. Colour, white with a greenish tinge. Duration, 
about 5". Seen against a dark sky, this meteor would have 
equalled, if not exceeded, the brightness of Venus or Jupiter, I 
was looking for Mercury at the time.” On April 19, 112 10™, 
Mr, William I’, Denning, of Bristol, saw a brilliant meteor. It 
passed slowly down the N.N.E. sky. It was starlike in appear- 
ance, and left no train of light. Afvcury.—The Rev. 5. J. 
Johnson observed Mercury both with the naked eye and telescope 
on the evenings of March 25 and April 5. A power of loo ona 
small telescope brought out the phase. 


CAMBRIDGE 


Philosophical Society, April 29.—Mr. Paley, “Oa cer- 
tain effects of Light on Tortland Stone.” ‘The author :aid 
that he doubted from the mode in which this oceurred 
whether the blackness of stone seen in towns was due simply to 
smoke ; the black scraped from the stone was unaffected by soap 
or solution of soda, and presented under the microscope an 
appearance quite different from that ef ordinary soot.—By Prof. 
Miller, “On Faye’s method of comparing Metres a Traits, and 
an improvement of it suggested by Prof. Miller.’—By Mr. 
Bonney, ‘On certain lithodomous Durrows in the Carboni- 
ferous Limestone of Derbyshire.” The author said that donbts 
having been thrown upon the accuracy of his statement of the 
occurrence of these burrows in Miller’s Dale, he had again visited 
the spot, had found his description correct, and had discovered 
a large number of these burrows in Miller’s Dale and in Tides- 
well Dale. From the positions in which he found them, he wos 
more than ever convinced they were the work of //e@ices. 
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May 13.—‘'On a Mcthod proposed by M. Vizeau for com- 
paring aa wmidtre ad bouts with a aitre ad traits,” by Prof, 
Miller, —‘*On the S.ction exposed at Roslyn Hill Pit, 
Ely,” by Mr. Boaney. The author stated that there were 
two hypotheses which ¢ccounted for the singular collocation 
of boulder clay, cretaceous rocks, and Nimmeridge clay in this 
pit ; the one attributing it to a fault, the other to a boulder-like 
mass of cretaceous beds which had been dropped there in the 
Boulder clay time. Ic exhibited plans and sections, and poiuted 
out that the faulting would be of such a singular and exceptional 
hind that this hypethesis appeared to him in the highest degree 
improbable. The choice remained between regarding the cre- 
taceous beds as brought cn 1 y an ice-raft, or the result of a slip 
flon be.ls subsequently :emoved by denudation, and on the 
whole he preferred the’ former of these. 


EDINBURGH 
'. Royal Society of Edinburgh, May 20,—Prof. Sir Robert 
Christison, Bart., president, in the chair.—The Keith Prize for 
the Liennial period encing May 1871 having been awarded by 
the Council to Prof. James Clerk Maxwell for his paper ‘‘ On 
Wigures, Frames, and Diagrams of Forces,’’ which has been 
publishéd in the Transactions, the medal was delivered to him 
by the President at the commencement of the meeting.—The 
Neill Prize for the Triennial period ending 1871 has heen 
awarded by the Council to {Prof. Turner for his papers ‘‘ On 
the Great Finner Whale,” and ‘On the Gravid Uterus and 
the Arrangement of the Foetal Membranes in the Cetacea,” 
which have been published in the Transactions.—The fol- 
lowing communications were rcad:—‘‘Some Ilelps to the 
Study of Scoto-Celtic Pailology,” by the Won. Lord 
Neaves, V.P.—‘*Some Observations on the Dentition of 
the Narwhal (:Mozedon  ntonoceros),” by Prof. ‘Turner.— 
“*On the Occurrence of Z7Ahins cavirestris, got from Hillswick, 
Shetland, in the Shetland Sess, and a comparison of its cranium 
with that of sMesep/edox Sowerbyi,” by Prof Turner.—‘* On 
the Maternal Sinus S)stem of the ITuman Placenta,” by Prof. 
Tuner. 
HA.LiFax, Nova Scotia 


Institute of Natural Science, December 11, 1871.—The 
vice-president, Dr. Gilpin, in the chair. The vice-president read 
the concluding paper of a series on the mammals of Nova 
Scotia, including the moose deer, Dr. Gilpin described its 
peculiar form, diffeiing from all mammals by the length of its 
cannon bones (metacarpal and metatarsal), whilst in the short- 
ness of its neck, its great height, its prehensile lip, it had a 
singular analogy with the equatorial form of the elephant, the 
giraffe, and the tapir, yet it more resembled certain large wading 
birds. It might be called a wading mammal, in summer resort- 
ing to the swamps and shallow lakes, in winter its long cannon 
bones allowing it to walk in the deep snow. It thus becomes 
straddling and weak-footed. in comparing its hind leg with that 
of the greyhound and hare, the swiftest animals known, its form 
would be found exactly opposite. He described its nuptial 
suit in September (its rutting season) of glossy black, and golden 
tan legs, and its wintery livery of shaggy grey hair. Its Identity 
with the elk of Sweden was discussed, and from observations 
in the R. C. Surgeons’ Museum, Sir John Richardson, and es- 
pecially from Captain llardy, kk. A., who compared his sketches, 
notes, and measurements, of the moose of Nova Scotia, per- 
sonally, with a pair of young elks from Sweden at Sandring- 
ham, Dr. Gilpin concluded them to be identical, Allowing 
them to he identical, then, as their fossil bones have been found 
in the Upper Tertiary formations in America, and not yet in the 
Old World, the moose must be held as the primitive type. Dr. 
Gilpin thought that, with the carriboo, its form must have ex- 
isted contemporarily with many forms now extinct ; that, perhaps, 
it was one of the earliest existing fauna that succeeded the 
glacial epoch in Nova Scotia, and that from some cause now ex- 
isting this earliest fauna may be destined to be the last. From 
the almost entire identity of the boreal marine fauna, the marine 

birds, and the fish, the more we study the arctic forms, the more 
we are impressed with the ccnviction that we must look to the 
north for the common tyre of many of our temperate and equatorial 
forms. The sbaggy elephant of Lorna, and the rough musk ox 
of the Pole, and the hairy-coated carriboo, may each have been 
the primal type of the naked-skinned elephants and buffalos of 
Asia and the satin-skinned African deer, whilst the coatis may 
equally have been the type of all foxes and dogs to the hairless 
race in Turkey. In a conversation that ensued it was maintained 


that two varieties existed in the province, hut Dr. Gilpin con- 
sidered them not permanent varieties. ‘To show the numbers 
still extant, the game bonk of a gentleman present gave, from 
the year 1863, twenty-seven, whose death he had been in at, and 
nincty-seven which he had seen altogether. 


CALIFORNIA 


Academy of Sciences, San Francisco, November 6, 1871. 
—Dr. T. Blake, president,in the chair.—Mr. Ilarford stated 
that he had examined some Indian graves on San Miguel 
island, from two of which he had obtained a number of relies. 
The pits were about 25 ft. long, 5 ft. deep, and situated at an ele- 
vation of about Soft. above the sea. In one of the pits there were 
from 75 to 100 skeletons, most of the skulls showing marks of 
violeuce. No order had been observed in the burial, children 
and adults, male and female, all lying together. The other pit 
seemed to be of a much older date, as the bones were in a more 
advanced state of decay, and only stone beads or trinkets were 
found there, whereas in the other principally glass and shell 
beads were found. Large shell heaps were of common ocvur- 
rence on the island, showing that at one time they must have 
been inhabited, although no Indians had been known to live on 
the island since the settlement of the country by the Spaniards. 
Prof. Davidson, of the United States Coast Survey, remarked 
that as a rule in the entrances to the harbours and rivers on our 
coast the channels all tended to the N.W., the northern head- 
lands showing bold rocky bluffs, the southern points, on the 
other hand, forming long low sandy beaches. He said his own 
observations had been confirmed by information received from 
Lower California, thus showing that there is a strong inshore 
northerly current along the entire coast. 

December 4.—The president, Dr. Blake, in the chair. Prof. 
Whitney exhibited a collection of fossils made hy Mr. J. E. 
Clayton in Nevada, near the 116th meridian, and not far from 
the mining settlement of ureka. These fossils are very in- 
teresting as representing the Primordial or Potsdam period of 
the Silurian, and exhibiting the same combination of genera and 
species of the Lingzlide family of the brachiopods, and the 
faradoxide family of trilobites, which is so characteristic of this 
group farther east. Indeed there are no families represented in 
these specimens but these two, The trilobites are very imperfect, 
much broken, and crowded together in great numbers in the 
rocks, The same -levazdos (drioncllus of Barrarde, and Crefi- 
cephalus of D. Owen, Meek, and Hayden), which occurs 
in the Big Hom Mountains, about longitude 167%, is found 
in this lot from the 116th meridian. There is also a Conoconphe 
(Conocephalites) ; but the Agvaz/os is much the most abundant. 
The brachiopods appear to be represented by at least two genera, 
Lingulepis (Lingula) and Olalelia. ‘The lithologica] character of 
the rock in which these fossils occur is of importance, as it is not 
a sandstone, but a limestone. The Primordial or “ Potsdam 
sandstone ” fossils have not, previously to this discovery, been 
found to the west of the Big Horn mountains, so far as appears 
from any published documents. The discovery is therefore an 
interesting one, and will furnish a valuable datum-point for work- 
ing out the geology of the Great Basin.—Mr, Montrange read 
a paper on White Island on the coast of New Zealand. Wha- 
kari, as the Maoris call it, is White Island, is situated in the 
Bay of Plenty, on the east coast of New Zealand (North 
\sland). Hours before reaching it, one sees the large crest of 
vapour which crowns its summit. It is of very difficult acces:, 
and very few even of the oldest settlers have ever visiied it. 
The whole of the island is one perpetually active crater, which, 
like the molluse that secretes its little shell, has built up its huge 
cone, three and a balf miles in circumference at the base, $60 
feet high, of scoriz and indurated ashes. The wails of 
the cone are straight, cut at intervals with deep longitudinal 
furrows; the crater is inside, on the eastern side.—Prof. 
Marsh, of Yale College, who was present at the request of the 
President, made some remarks on the results of his trip from 
Nebraska and Dacota across the continent to Eastern Oregon. 
Ife stated that the extensive fresh water deposits that had been 
found in Nebraska and Dacota were ‘again met with in Eastern 
Oregon, extending, in fact, across the continent. The Oregon 
beds were as rich in new and interesting fossil remains as these 
on the eastern sides of the Rocky Mountains. During his trip 
across the continent, he had selected a large number of verte- 
brates, amongst which were thirty or forty species, which he 
considered entirely new. The family Agzide were represented by 
several] new species, furnishing important material for tracing the 


gd 


development of the group through its intermediate forms. 
Another interesting fact in connection with these fresh water 
deposits is, that whilst the fossil fauna of Eastern Oregon 
abounds in species identical or analogous with those of Nebrasha 
and Dacota, yet extensive fresh water deposits were met with in 
Wyoming and the centre of the continent in which the fossil 
fauna was of an entirely distinct character, although belonging to 
the same geological epoch, the Miocene, 


Paris 


Academy of Sciences, May 13.—M. Chasles presented a 
further series of theorems relating to the theory of the obliques 
of a curve—M. L, Cailletet communicated a note on the influ- 
ence of pressure upon the bands of the spectrum, in which he 
describes the increased resistance offered by compressed gases to 
the passage of the clectric spark and its influence on the Iuminous 
pheuomena produced, and stated that whilst the luminous inten- 
sity of the bands of the spectrum is increased by pressure, when 
the latter is extreme they disappear entirely, the spectrum be- 
coming continuous.——M. Melsens forwarded a memoir on lightning 
conductors with multiple conductors ; and M. Decharme a note 
on the spontaneous ascensional movement of liquids in capillary 
tubes, compared with the flow of the same liquids in the same 
tubes under a constant artificial pressure.—A note was read by 
M. Arnould Thenard on the decomposition of carbonic acid under 
the influence of electricity.—M. Balard presented a note by M. 
Amagat on the dilatation of moist gases.—M. Lamy commented 
on a recent note by M. Personne on the presence of selenium ia 
sulphuric acid of French manufacture, and indicated that its 
existence had been known for the last ten years.—M. Wurtz 
also presented a note by M. Scheurer-Kestner upon the same 
subject.—A uote was read by M. J. Boussingault on the deter- 
mination of carbon combined with meteoric iron.—M. C. Robin 
communicated a note by M. II, Byasson on the hydrosulphate 
of chloral (sulphuretted chloral).-M. Bouchut presented some 
investigations on the action of the bases and alkaloids obtained 
from opium.—M. Robin presented a note by M. J. P. Megnin, 
on the development of the unarmed cestoid worms, in which he 
described his observations on an undetermined species allied to 
Tania perfoliata (Goeze), 7. plicata (Rud.), and 7. mamiillaria 
(Mehlis), discovered by M. Baillet and himself in the horse and 
mule. Ile seems to think that all the stages of development of 
this parasite are passed in the same animal.—M. Clos presented 
a note upon a portion of the leaf in certain plants, to which he 
gives the name of pref:mb.—The Minister of Foreign Affairs 
communicated a report received from the French Consul-General 
at San Francisco, relating to an earthquake which occurred in 
the county of Inyo on March 30,—A note on the silicified plants 
of Autun, with observations on the structure of Déctyoxylon, by 
M. B. Renault, was presented by M. Brongniart.—A letter from 
M. Palmieri on the late eruption of Mount Vesuvius, dated May 
5, was read, 


VIENNA 


Academy of Sciences, January 4.—Prof. L. Gegenbauer, of 
Krems, forwarded a second memoir on the evaluation of definite 
integrals—Dr. F. C. Schneider noticed the preduction of a de- 
tonating iodine-compound by treating oxyiodide of mercury with 
solution of iodide of potassium containing iodine. The detonating 
compound was formed asa crust over the residue of oxyiodide and 
upon the sides of the glass in which the mixture had remained 
for a fortnight; its violently explosive qualities were discovered 
on an attempt being made to remove it by means of a glass rod. 
—M. J. Schlesinger deposited a sealed note on the formula 
for the rapidity of outflow of water from tubes. — Prof. von 
Oppolzer announced the re-discovery on December 20, 1871, 
of the lost planet [gina (91).—Dr. Sigmund Exner presented a 
memoir entitled ‘ Further Investigations on the Structure of the 
Olfactory Mucous Membrane in the Vertebrata,” in which he 
showed that the branches of the olfactory nerve in birds, mam- 
mals, and in man, terminate in the same way as was previously 
described by him in the frog. The author regarded the glands of 
the olfactory region as tubular, and not acinose.—Dr. A. Loué 
communicated a reply to M. Blaek’s remarks on his catalogue of 
northern and southern lights, and M. H. Fritz forwarded a note 
relating to the same subject. 

January 11.—Dr. L. J. litzinger communicated a memoir on 
the natural family of the Pangolins (AZzcs), and M. S, Adler 
some mathematical demonstrations connected with the game of 
dominoes. 
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January 18.—A memoir by D. A. Seydler on the path of 
Dione (106) was read.—Dr. I’. O. Sofka com nunicated six 
short papers on various mathemtical and physical subjec's. 
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C. R. ree, M.D. (Longmans.) 
AmericAN.~—Annual Recard of Science and Industry for 1871, edited by 
S. F. Baird.—The Lens, edited by S. A. Briggs, vol. i, No. 2. 
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THURSDAY, MAy 30. 

Rovat Society, at 8.30.-The Bakerian Lecture: On the Structure and 
Development of the Skull of the Salmon: W, K. Parker, F.RS.—On 
Ammoniain the Urine in Health and Disease: Dr. Tidy and Ir, Wood- 
man.—The Structure and Functions of the Rods of the Cochlea: Dr. 
Pritchard, Examination of the Gases occluded in Meteoric tron from 
Virginia : Dr. J. W. Mallet. 

SociETY OF ANTIQUARIES, at 8,30.—Ballot for the Election of Fellows. 


FRIDAY, May 3. 
Roya Institution, at 3.—Old and New Art: E. J, Poyn'er. 
« SATURDAY, June. 
Roya Instrrution, at 3.—On the Chemical Action of Light: Prof, 
Roscoe, F.R.S. 
GoveRNMENT ScHOOL OF Mines, at 8.—On Geology: Dr. Cobbold, F.R.S, 


MONDAY, Jvne 3. 

RovaAL INSTITUTION, at 2. 

ENTOMOLOGICAL SoclETy, at 7. 

ANTHROPOLOGICAL Society, at 8.—On the Artificial Enlargement of the 
Earlobe in the East: J. Park Harrison, M.A.—On the Westerly Drifting 
of Nomads—the Fins: H. H. Howorth, M.A.—On Tumuli at Sapolia, 
Russia: Baron de Bognschefoky. 

Vicroria INSTITUTE, at 8, Anniversary Meeting. 


TUESDAY, June 4. 

Roya InstirvtTion, at 3-—On Development of Belief and Custom 
E. B. Tylor, F.R.S. 

Zoorocicat Society, at 9.—On Dinornis (Part XIX.) containing a descrip- 
tion of a Femur, indicative of a new genus of large wingless bird (Dremor: 
nis australis, Owen) from a post-teruary deposit in Queensland, Australia: 
Prof. Owen, F.R.S.—On the Anatomy of the Two-spotted Paradoxure 
(Nandinta binotata): Prof. Flower. 

Society oF Birricat ARCHEOLOGY, at 8.30 —On the Political Condition of 
Egypt before the Reign of Rames-s I1].; Dr. August [isenlohr.—Some 
Mathematical Observations on the Dimensions of the Base of the Great 
Pyramid, and the Royal Coffer: Solomon M. Drach.—The XXXVII. 
Aamu in the Tomb of Chnum-Hotep, at Beni Hassan, identified with the 
Family of Israel: Daniel H. Haigh. 


WEDNESDAY, June s. 


Gerotoaicar Soctety, at 8.—Notes on Sand-pits, Mud Volcanoes, and Brine- 
| pits, met with during the Yarkand Expedition of 1870; Dr. G. Henderson. 
—On the Cervidz of the Forest-bed of Norfolk and Suffolk: W. Boyd 
Dawkins, F.R.S.—The Classification of the Pleistocene Strata of Idritain 
and the Continent by means of the Mammalia: W. Boyd Dawkins, F.R.S, 
MicroscoricAL Society, at 8.—Remarks on the Houmological Position of 
the members constituting the Thecated Section of the Rotatoria: Chas. 
Cubitt.~—On a Micro-pantograph : Isaac Roberts. 


THURSDAY, June 6. 


Rovaz InstitTuT10n, at 3 —On Heat and Light: Prof. Tyndall, F.R.S. 
SocieTy oF ANTIQUARIES, at 8.30. 

Linnean Society, at 8. 

CuemicaL Society, at 8. 
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THURSDAY, JUNE 6, 1872 


BAD GREEK OR GOOD GERMAN ? 


A event occurred on Thursday last at Cambridge, 

not in itself, perhaps, of imposing magnitude, but 
yet fraught with very important consequences. For this 
long while back an agitation has been going on with the 
purpose of making Greek no longer absolutely essential 
to the Previous Examination (or “Little Go,” as it is 
popularly called), but of allowing French or German, or 
both, to be substituted for it at the option of the candi- 
date. As any long-headed man might have foreseen, the 
genuine scholarship and liberal intelligence of the Univer- 
sity are in favour of such a change; but the opposition has 
been neither feeble nor silent. Discussion has abounded 
more and more, and “ fly-sheets” have fallen like the 
latter rain. The advocates of the change secm to have 
been more or less governed by a dislike to many words, 
and to have had large faith in the merits of their cause ; 
their opponents, on the other hand, appear to have be- 
lieved in the efficacy of much speaking, and in the effects 
of arguments drawn from all quarters, and looking all 
ways; their papers and speeches, all put together, 
form as pretty a piece of incoherence as may be found 
in a literary day’s march, and would have been a 
perfect godsend to the great Skepsius when he wrote his 
famous tract An hontinibus mens absit, The reasons 
indeed for making the change were so clear and cogent 
that there seemed hardly any hope of its being accom- 
plished. Yet by one of those freaks of fortune which are 
met with even in the Universities, wisdom prevailed ; and 
by the vote of the Senate on Thursday last, which will, in 
all probability, be speedily ratified at a second meeting, 
the student who desires to go out in an “honours” exami- 
nation henceforth need not at his Little Go scratch up a 
smattering of bad Greek, if he satisfies his examiner that 
he possesses a real knowledge of French or German. 

We trust that the scientific workers at Canibridge will 
take heart at this happy issue of the struggle, and gird up 
their loins for the heavy task of introducing order and 
system into the chaos in which the natural science studies 
at Cambridge are now lost. Let them set to work at once, 
and no longer wait for that Devs ex machina of the 
Royal Commission, who at present sit aloft, like the gods 
in Tennyson’s “ Lotos Eaters,” and of whom it might be 
said, “ Though their wheels are grinding finely, yet they 
grind exceeding slow.” 

The graduates of the University of London too might 
do well to ponder over this result. It is one of the marks 
of good tone at Cambridge to be very imperfectly ac- 


quainted with the Metropolitan University, exccpt so far | 


as its scholarships and cxaminerships are concerned ; 
and accordingly it was stated more than once in the 
course of the discussion, and used as an argument against 
the proposed change, that the University of London had 
recently refused to make Greck optional at its Matricula- 
tion Examination. Our better informed readers are pro- 
bably aware that the Senate, the real governing body of 
the University, have the matter at this very moment 
under their consideration, and, without wishing to fore- 
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stall the future, we may presume to say that beyond 
doubt a change will soon be made. It is perfectly true 
that Convocation, in spite of the Report of its Annual 
Committee, hesitated to recommend the change ; and this 
seems to have Ied to the mistake of the Cambridge advo- 
cates of bad Greek ; but it is well known that, as indeed 
a sound knowledge of human niture would lead one to 
expect would be the case, there is among the body of 
graduates of the radical University, a mass of partly 
rabid and partly stupid conservatism, which, if it had its 
own way, would soon bring the University to ruin. 
Happily the executive Senate, being for the most part 
selected by the Crown, is wise and liberal, and is es- 
pecially animated by the feeling that the University, if it 
is to full its function, must grow with the growth of time, 
and change with changing things. 

Tt is not a little to the credit of the older University of 
Cambridge that she should have been actually the first to 
remove one more of the old-fashioned swaddling clothes, 
which have been checking the devclopment of youthful 
science, and we trust it is an earnest of still greater 
changes which she means to take in hand. Science has 
been too long at that old University a sort of blind Sam- 
son, bound with many cords, and serving chiefly to make 
sport for mocking Philistines of the classical and mathe- 
matical tribes. It is time his cords were loosed, and his 
strength made use of for the general advancement of the 
University. 


OUR NATIONAL INDUSTRIES 


T is believed by many scientific men that research is 
all but dead in England. Whether we confess it or 
not, England, so faras the advancement of knowledge 
goes, is but a third or fourth-rate power. It is not our 
present purpose to inquire into the causes of all this ; 
whether, as some say, it is because our professors are so 
rich, or whether, as others affirm, because all arrange- 
ments for the increase of knowledge are so poor, but 
rather to call attention to the certain influence of this on 
the wealth—let us put itia the most sordid manner—of 
the nation in the future. 

In this inquiry we find to our hand, in a recent num- 
ber of the Birmingham Morning News, an article on the 
future extension of Birmingham industries, by Mr. George 
Gore, whose important researches are well known. We 
know no one better qualified than Mr. Gore to discuss the 
subject, and no town where it is more important that the 
subject should be ventilated, for Birmingham his received 


_much from and has given nothing to original scientific 


research ; but the conclusions to be drawn from the article 
are in no way limited to Birmingham, 

In this article Mr, Gore first considers by what general 
means the chief trades of Birmingham were first originated 
and improved ; and then discusses whether we can by 
similar means, applied in a more effectual manner, lay 
the foundation of other new trades and improvements. 
Mr. Gore writes :— 

“Tet us consider Gcerman-silver and its manufac- 
ture. That substance is an alloy of copper, zinc, and 
nickel ; it owes its peculiar whiteness or ‘silver-like’ 
appearance to the latter metal, and cannot be made 
without it ; itis certain, therefore, that by whatever means 
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that metal or the alloy was discovered, the discovery was 
the origin of the German-silver manufacture, and was 
essential to all manufactures, processes, or appliances, in 
which German-silver, nickel, or any of its compounds are 
used. Nickel was discovered by Cronstedt during the 
year 1751, and its compounds were chiefly investigated by 
English and foreign chemists. Cronstedt fonnd it as a 
peculiar metal in the mineral called kupfernickel, whilst 
chemically examining the propertics of that substance. 
The gencral method by which he discovered it was careful 
experiment, observation, and study of the properties of 
matter. 1 believe it isa fact that the Chincse and other 
nations made alloys of nickel long before nickel itself was 
known to be a scparate metal ; they had found, by experi- 
ment, that when ores of copper and zinc were mixed with 
a particular kind of mineral and smelted, a white alloy 
was obtained ; but this also proves the general statement 
already made, that the German-silver manufacture was 
originated by means of experiment and observation. It 
was by a more skilful, but similar mode of procedure, that 
Cronstedt discovered the metal itself, and thus laid the 
basis of improvements in the manufacture of its alloys. 1 
necd not here enlarge upon the multitude of uses to which 
nickel has already been applied in Birmingham manu- 
factures, nor speak of the large sums of money which 
have been and still are made by means of it and its com- 
OWNS. 3 3). 

“The manufactures of iron-wire and copper-wire for 
telegraphs are two other modern trades of great magni- 
tude in this town, and were originated in the following 


manner :—In 1799, Volta, an Italian philosopher, was | 


experimenting, observing, and studying the electric pro- 
perties of metals in liquids, and discovered the Voltaic 
battery. In 1815, Prof. Oersted, of Copenhagen, was ex- 
perimenting on the relation of electric currents to magnets, 
and observed that when a magnct was suspended near 
and parallel to a horizontal copper-wire, through which 
an electric current was passing, the magnet moved spon- 
taneously, and placed itself at right angles to the wire. 
From these two small experiments, made by putting matter 
and its forces under new conditions, observing and study 
ing the results, all our telegraphs and the immense manu- 
tactures of iron and copper telegraph wire have arisen. 

“ There is a saying, that ‘all great things have had small 
beginnings, and this is true, not only of electric tele- 
graphs, but also of the great trade of electro-plating, and 
of the magneto-electric machine, which is now largely 
used instead of the Voltaic battery. After Volta had 
made his small and apparently unimportant experiments 
on the electricity produced by metals and liquids, various 
persons tried the effect of that electricity upon metallic 
solutions. Brugnatelli, in 1805, found that two silver 
medals became gilded in a solution of gold by passing 
the electricity through them. Mr. Henry Bessemer, in 
1834, coated various lead ornaments with copper by using 
a solution of copper in a similar manner. And in 1836 
Mr. De la Rue found that copies might be taken in copper 
of engraved copper plates by the electro-depositing pro- 
cess. Faraday discovered magneto-electricity in the year 
1831, by rotating a disc of copper between the poles of a 
magnet, and he has stated that the first successful result 
he obtained was so small that he could hardly detect it. 
This simple experiment was the origin of the magneto- 
electric machine, and many of those machines are now 
used by Messrs. Elkington for depositing copper, silver, 
and gold, instead of the Voltaic battery. 

“ Another large manufacture of this district is that of 
phosphorus. ‘The origin of it is duc to the man, who- 
ever he was, who first isolated that element. Histories of 
chemistry tell ns that it was discovered by Brandt, a mer- 
chant of Hamburgh, in 1669 ; but evidence cxists that it 
had becn obtained in the separate state very many years 
before by the early Arabian chemists. Brandt obtaincd it 
by distilling a mixture of dried residue of urinc and char- 


coal. His discovery was also made by carcful experi- 
ments, and observation of the properties of matter, and 
had it not been made there would have been no manu- 
factures of phosphorus or phosphorus matches in this 
district. 

“ Priestley made many experiments on the absorption of 
gases by water, and proposed such liquids as beverages, 
and those apparently trifling experiments have since ex- 
panded into the large manufactures of atrated waters.” 


After having given these instances out of many, the 
manner in which these practical results have been ob- 
tained is stated :— 


“ Persons inexperienced in scientific matters are apt to 
think that discoveries are generally made by accident. 
The reverse is, however, the case; nearly all our great 
modern discoveries were cffected by men who were con- 
stantly making careful experiments upon the properties of 
matter and its forces, by subjecting them to new and 
definite conditions, Nearly all persons look npon such 
discoveries as fortunate ideas, which, when once found, 
are quickly developed, instead of which they are in most 
cases, slowly developed results of most difficult mental 
labour. Discoveries in science are occasionally. made, 
not by original scientific investigators, but by practical 
men engaged in manufacturing or technical employments. 


| The hydro-electric machine originated in this way: a 


man at Newcastle was attending to a steam-boiler, and 
found that he received electric shocks when he touched 
the boiler. This circumstance was investigated by his 
employer, Mr., now Sir William, Armstrong, and led him 
to construct the hydro-electric machine. The accumula- 
tion of electricity in submarine telegraph cables was also 
first observed at the Gutta-Percha Company’s w:rks, 
London. 1t was noticed on testing the cable by means of 
a voltaic battery (the cable being submerged in water) 
that discharges of electricity flowed from the cable after 
the battery was removed ; this circumstance was investi- 
gated by Faraday, and led to improvements in submarine 
telegraphy. In these instances also the same general 
method was employed, viz., new experiments were made 


| (though not intentionally) by putting matter and its forces 


under new conditions, and new results were observed. . . 
“Scientific discovery, therefore, by developing new 


| facts and laws relating to matter and its forces, constitutes 


not only the basis of new manufactures, but largely, also, 
of the improvements in trades made by inventors and 
practical men ; and if discoveries are not made, the means 
by which improvements are effected by such men will 
become exhausted. The great value of new scientific 
knowledge to such men is proved by the fact that when 
new scientific discoveries are published there are numerous 
inventors and practical men who immediately endeavour 
to apply them to useful purposes. Since the first appli- 
cation of coal-tar to the production of dyes, every dis- 
covery in that branch ot chemistry has been closely 
watched for a similar purpose. 

“According to all our experience, scientific discovery 
provides the knowledge necessary for making inventions, 
and practical inventions lead to increase of trade. It 
might easily be shown that in this way scientific research 
has already resulted in the employment of whole armies 
of workmen, and in the expenditure and investment of a 
fabulous amount of money in railways, telegraphs, ma- 
chinery, gasworks, chemical works, elcctro-plating, pho- 


| tography, &c., &c., in this country ; and Birmingham has 


received a large share of the benefit.” 


We now come to the point that we are anxious to en- 
force :— 


“The future success of this town and district is depen- 
dent upon original scientific rescarch to a degrce of which 
persons in gencral can form but little conception, Hun- 
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dreds of millions of pounds are being expended in covering 
the earth with telegraphs, and thousands of millions in 
covering it with railways, gasworks, waterworks, &c., and 
Birmingham and its district has its share in supplying the 
rails, the wire, and the machinery. In this country alone 
more than 550,000,000 of pounds have been already 
expended upon railways only. Original scientific research 
ts the great fountain-head of industry, aud its capability 
of developing increased trade is practically unlimited : it 
is at present quite in its infancy, and we are only on the 
very threshold of a knowledge of the forces of nature, and 
of the constitution of material substances ; and if such 
enormous results are being produced by the beginnings of 
unaided science, what may be expected from its future 
developments, especially if scicntific research is assisted 
in an effectual manner ? 

“ Numerous important subjects of investigation, capable 
of yielding valuable results bearing upon the trades of this 
town, exist in all directions. Researches in electricity 
and in inorganic chemistry, particularly the metals and 
their compounds, would probably lead, as they have done 
before, to the establishment of new trades, and to im- 
provements in local manufactures, and thus lay the foun- 
dation of future commercial prosperity. Discoveries in 
science, however, are best made, not by trying to obtain 
some valuable commercial or technical result (that object 
belongs to an inventor), but by making new, reltable, and 
systematic investigations. By investigating the chemical 
action of electricity upon saline bodies, Sir Humphry Davy 
isolated sodium and magesium, which has led to the 
recent establishment in Manchester of the manufactures 
of those metals. By the abstract researches of Hofmann 
and others upon coal-tar, the immensely profitable manu- 
facture of the splendid coal-tar dyes was originated. 

“ Scientific discovery is the most valuable in its ultimate 
practical results when it is pursued from a love of truth 
as the ruling motive, and any attempt to make it more 
directly and quickly remunerative, by trying to direct it 
into practical channels, will decrease the importance of 
its results, diminish the spirit of inquiry, and sooner or 
later reduce it to the character of invention. ‘The greatest 
practical realities of this age had their origin, not in in- 
vention or a search for utilities, but in a search after im- 
portant new truths, entirely irrespective of what utilities 
they might lead to. 

“1 do not intend by these remarks to imply that any 
new trades or improvements in manufactures have been 
or can be effected without the labours of inventors and 
practical men ; but that there should be a more judicious 
division of labour, one man to discover new truths, 
another to put them into the form of practical inventions, 
and the practical business man to work them ; because it 
is proved by experience that in nearly all cases these 
different kinds of labour require men of widely different 
habits of mind, and that the faculties of discovery, inven- 
tion, and practical manufacture, are very rarely united in 
one man. 

“Our large manufacturers and men of business have 
accepted and employed the advantages of science in an 
endless number of ways in their occupations, and have 
thereby acquired great wealth ; but, notwithstanding this, 
and that the greatest trades of this district were originated 
and improved largely by means of scientific investigation, 
scarcely any of the wealthy manufacturers or landholders 
of the locality, who have derived such great benefits from 
the increase of trades, give the least assistance to scientific 
research ; that which is the duty of all has been attended 
to by none. The probable explanation is, original scientific 
research is a subject quite outside the experience and 
knowledge of persons in general. It may be objected 
that such research is not aided, because it sometimes takes 
a long time to acquire a practical shape and make it pay. 
We do not omit to plant an acorn because it requires 
many years to become an oak ; we do not neglect to rear 


a child because he may not live to become a man ; but 
we leave scientific discovery to take care of itself.” 


England’s present and special weakness is then re- 
ferred to :— 


“Our practice with regard to science is very different 
from the plan carried out in Germany. Within the last 
few years great laboratories have been erected in Berlin, 
Leipzig, Aix la Chapelle, Bonn, Carlsruhe, Stuttgardt, 
Griefswald, and other places, at the expense of the State, 
and special provision has been made in them for original 
scientific research, A glance at the frequently published 
list of scientific investigations made in different countries 
will show ns that the Germans are making a far greater 
number of discoveries in science than ourselves. If we 
are to maintain our position as a manufacturing nation, 
we also must adopt special means to promote scientific 
research ; for how can we expect to obtain new arts and 
manufactures, or improvements in old ones, if we do not 
make new discoveries in the properties of matter and its 
forces? I need not multiply instances of the essential 
dependence of our present commercial success upon 
abstract scientific research, but may safely affirm that 
nearly all our great manufactures have been originated by 
means of experiment, observation, and study of matter 
and its forces; and that the great bulk of the improve- 
ments made in manuiactures by practical men could not 
have been effected had not scientific investigators dis- 
covered, and made known in books, the properties of 
bodies. The inference from these conclusions is obvious : 
by adopting similar means, but in a more effectual way, 
we shall obtain similar but more successful results.” : 

And this being so, what is the actual condition of things ? 
According to Mr. Gore, “‘at present, original scientific re- 
searches are generally made by teachers of science, who 
spend a portion of their scanty incomes in making experi- 
ments, and lead lives of great self-denial in the labour. 
There is absolutely no provision in this country for the 
support of scientific investigators, and thus the great 
source of new trades and improvements in manufactures 
remains undeveloped.” 


Surely if scientific men are convinced, first, that the 
future of our national industries depends upon research, 
and secondly, that there is no research, the time has 
arrived when action of some sort is incumbent upon 
them if they are ever to take action in any subject what- 
ever; for it is perfectly obvious that any bettering of such 
a state of things can only proceed from the action of the 
scientific men themselves. 

We have let Mr. Gore speak for himself thus at length, 
as in bis article there is ample endorsement of much that 
has already appeared in this journal, but he is by nomeans 
the only witness that we can appeal to. Even the Presi- 
dent of the Chemical Society is compelled to acknowledge 
that the original researches brought before that Society 
bave fallen nearly to zero. Commenting on this, the 
British Medical Fournal points out that the institutions 
which were formerly considered the homes of research, 
are now silent. Ifthese things be true, then if those who 
hold that research isa national necessity are right, our 
future position is not far to seek. 


THE HIGHLHNDS OF CENTRAL [NDIA 
The Highlands of Central India, By Captain J. Forsyth, 
Bengal Staff Corps. (London: Chapman and Hall.) 

HIS is a book descriptive of that great tract of hill 
and forest country which is situated in the very 
centre of the Indian Peninsula, and whose drainage forms 
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the headwaters of the Narbadi, the Tapti, the Séne, and 
affluents of the Mahinadi. 

The author, who, in the course of his profess’onal 
duties, acquired a close and intimate acquaintance with 
the country and its inhabitants, commences by giving a 
sketch of the probable history of the various races found 
in this wild and, until lately, almost unexplored country— 
races whose ethnological and religious history poss¢s3 
peculiar interest ; because here the Aboriginal tribes, the 


races of mixed Aryan and Aboriginal blood, and the | 


Hindoos proper, can be found living side by side; and 
the effects of the colonisation of the district by the 
Aryans of Hindustan can Le traced out with some de- 
gree of clearness. 

A considerable portion of the book is devoted to the 
author’s sporting experiences. These he relates in a lively 
and spirited style; but as the reminiscences of Indian 
sportsmen have a strong family likeness, this part of the 
book does not call for much notice, except that the author 
appears to make rather too light of the danger of bison- 
shooting, and makes some statements concerning this 
game which are scarcely correct, one of these statements 
being that the animal is always known under the name of 
bhinsa, or more correctly dasa (a word resembling in 
sound the English word bison), and never as gauv. Now 
in the very district of Northern Belaspir which the 
author describes in the latter portion of the book, there 
isa high and prominent hill much frequented by these 
animals, and called in consequence Gaur-duari, or the 
pass of the bison. The auther also appears to confound 
the bison of Central India with the similar but not 
identical animal, known as the Mithan or Mithna, 
found on the hill ranges of Eastern and North-Eastern 
Bengal. 

From the description given of some of the shrines and 
pilgrimages met with in these hill districts, an idea may 
be formed of the way in which the Hinduism of Hindus- 
tan proper has been localised; and how the scenes of 
some of the principal events of Hindu mythology have 
been transferred from the Ganges and Jumna to the Nar- 
bada and its adjacent heights. 

The latter portion of the volume is devoted in a great 
measure to the country lying under and cast of the Mykul 
range ; that is the range which, according to the author’s 
definition, forms the eastern boundary of the Highlands 
of Central India. This tract of country is remarkable, 
because it presents, perhaps, the greatest sweep of un- 
broken jungle and forest to be found in India south of the 
Ganges and Brahmaputra. It is neither plain nor hill, 
but rocky with gentle undulations, and covered with 
forest. Only a few miserable villages are found through- 
out the whole country; just enough to make its wildness 
and desolation more striking. Such a country, unfitted by 
nature for cultivation, and exhaling a deadly malaria, must 
long remain the home of the elephant, the tiger, and of the 
animals on which the latter preys ; nor are there found any 
remains or traditions which would indicate that the place 
had ever been more thickly populated than it is at present. 
Here man is the inferior animal, and the wild clephant 
is the lord of the country. He roams at will from place 
to place, and, just when the unhappy villager looks to 
gather in his scanty rice crop, wrung with difticulty out 
of an unwilling soil, he invades the fields and browses 


at leisure on the ripening grain, utterly scorning the 
feeole efforts of the hapless owner to drive him away. 
Probably no European has braved the deadly malarir 
of the country at the time of the ripening of the rice cron, 
or that of the drying up of the rains, but the deep and 
enormous foot-prints imprinted in almost every ficld by 
this jungle ravager remain visible throughout the dry 
season, and tcil the tale of spoliation only too plainly. 

Throughout this district, and indeed with most of the 
tribes who inhabit the wilder and more remote parts of 
Central India, such religion as the p2ople possess is 
“devil” worship and fetishism, with just so much gloss ¢f 
\linduism as may be imparted by a rare visit to a Hindu 
shrine, or the presence of a brahmin whenever anything is 
to be got—which is scldom. 

A Gond legend, taken down from the lips of one of 
their most celebrated bards, and translated by the author 
into blank verse, in imitation of Longfellow’s ‘Song of 
Hliawatha,” is given at Jength ;' it is interesting because it 
brings in here and there some curious little bits of savage 
life, and also from the very strong resemblance of the 
whole legend to that on which Longfellow’s poem is based. 
Moreover, as the author points out, a still more curious 
analogy will suggest itself to the careful reader. 

The whole work is written in a very lively and readable 
style. It will be found amusing by those fond of sporting 
anecdotes ; and though the subjects may be thought to 
have an interest too local for the general reader, yet the 
spectacle here presented of races of men just emerging 
from utter barbarism, and acquiring the rudiments of 
civilisation, gives to the country and its inhabitants aa 
interest which it would not otherwise possess. 

M. T. SALE 


OUR BOOK SHELF 


Lecture Notes for Chemical Students.—Vol. 1). Organic 
Chemistry. By E. Frankland, D.C.L., F.R.S. (Lon- 
don: John Van Voorst.) 


IN this, the second part of “ Lecture Notes for Chemical 
Students,” Dr. Frankland develops very fully his own 
peculiar notation. The use of thick letters, as C H,; of 
contracted symbols for many organic radicles, as Ayo for 
C,H,,0 ; of a peculiar way of writing the formule of wel'- 
known substances, so as at first sight to make them ap- 
pear as if they were new compounds, as N PhO., repre- 
senting nitrobenzol; these and a few other remarkable 
characteristics will make this book, we should think, seem 
rather startling to the ordinary student. By combining 
attendance on lectures on organic chemistry with careful 
reading and a good deal of patient work, the student will 
find these “Lecture Notes” very useful, containing as 
they do, in small space, the results of the latest investiga- 
tions as these bear upon the molecular constitution of 
organic compounds. Very large use is made of graphic 
formule, and also of the theory of types. The types used 
are somewhat different from those with which we are 
familiar in the text-books, and certainly the names applied 
to them are derived more from an anatomical than a che- 
mical vocabulary ; thus, the marsh gas type is termed 
the “ Monadelphic,”’ the methyl type the “ Diadelphic,” 
and so on. The very useful and scientific method of 
writing the formulz of all organic acids, as containing 
the group COHO ; all alcohols, as containing CH.HO ; 
and all aldehydes, as containing COH, is adopted 
throughout, The relations of alcohols, aldehydes, and 
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acids; the passage from one class of alcoho!s, &c., to 
another; and very many other points of great scientific 
value, too commonly overlocked in the text-books, are 
here all carefully noted. As we sid, the book requires 
attentive study, but this it will certainly repay. 
M.M.P.M. 


Thermal Paths to the Pole. An Address delivered before 
the St. Louis Mercantile Library Association in January 
tez2. by silas Gent. 


In this pamphlet the author repeats the sabstance ofa 
lecture delivered in 1863, the object of which was to show 
that the continuations of the wa'm Gulf Stream of the 
Atlantic, and of the Japan current in the Pacific, afford 
the only practicable avenues by which ships can enter an 
assumed open sea round the North Pole ; and points out 
how the more recent Arctic explorations have confirmed 
the views then advanced. 

The author’s opinions should derive weight fiom the 
fact that he was one of the Ieading scientific observers in 
the American expedition of 1852, during which the Japan 
current was mapped out, and from his twenty-five years 
ul observations at sea. 

So far as the warm drift cont’nuing the Gulf Stream 
into the Arctic region between Spitzbergen and Nova 
Zemha is concerned, the theory ot its intluence (which, 
lhowever, can hardly be called “ o1iginal,” since it has 
been current among Arctic authorities for many years) 
lhasindeed been remarkably confirmed in the past year by 
Vayer and Weyprecht’s voyage in open water to 79'N. lax 
Ijut it remains to be shown that the summer current from 
the Pacific through the narrow and shallow passage of 
l3-hring Straits has any considerable influence on the 
condition of the Arctic basin. In the circumpolar chart 
which accompanies the pamphlet, Behring Straits has 
been carefully widened to admit the Kuro-Siwoina breadth 
quite equivalent to that of the Gulf Stream Cri't. 

A considerable partion of the address is devoted to the 
description of a method by which * were it not for the in- 
humati y of exercising such a power,” the whole of Europe 
inight be placed at the mercy of America. Europe derives 
its mild chmate from the Gulf Stream, and to divert this 
steam from its pre-entdirec:ion would be to make *‘ Europe 
a frozen wilderness.” This grand result, the author believes, 
could be accomplished * by the possession of the ]sthmus 
of Panama and the expenditure of hall the cost of the 
1ecent war between France and Germany, in the excava- 
tion of a sufficient width and depth of the rock only that 
intervenes between the Caribbean Sea and the Pacific.” 
Mr. Bent has himself, however, thrown some doubt on the 
entire practicability of his design by quoting, in a previous 
} aragraph, the belicf expressed by Professor Maury that 
the great mass of the Gulf Stream is formed by that part 
of the equatorial current of the Atlantic which passes to 
northward of the Antilles, and which “ must be a huadred- 
f Jd greater than that which returns to the east from the 
Gulf of Mexico ;’ he has also omitted to notice that the 
torce of the drift in the Caribbean Sea is not directed 
in any degree against the narrower portion of the isthinus, 
and we presume that even Mr. Bent would not attack 
the plateaus of Guatemala or Mexico. I Ic 
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Spectroscopic Nomenclature 


Tue letter of Captain ierschel upon ‘Spectroscopic No- 
inenelatare,” waich appeared in NATURE of April 25 contains 
many criticisms that are eminently just and timely, but there are 
one or two points in respect to which I should hhke to express 
aissent. 
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Thus as regards the name D, (to which he objects) for the 
yellow line of the chromosphere spectrum, it is not easy to see 
what other designation would better convey to the mind an idea 
of its position in the spectrum and its importance, without in- 
volving any assumption, or hypothesis even, as to the material 
causing it, 

To say nothing of the fact that the whole Greek alphabet 
would not suffice to name one in three of the bright lines which 
have been observed in the chromosphere spe-trum, there is this 
fu. ther difficulty, that if the letters are to be applied to lines in 
the order of discavery, wis as likely to fall between a and A as 
anywhere else, but if according to position in the spectrum, then 
every discovery of new lines involves a revision of the nomen- 
clatare. 

it seems doubtful therefore whether any better system is pos- 
sible than to designate lines by reference to some standard map 
of the spectrum, as stars are catalogued by their right ascension 
and declination. 

An accurate chart of the solar spectrum on which the lines 
should be mapped accarding to ‘inverse wave-length,” proposed 
by Captam Llerschel himself 1 believe, as well as by Mr. Stoney 
and others, would sufficiently resemble the spectrum seen in a 
spectroscope to be equally convenient in the observatory with 
that of Kirchhoff, and would b2 free from the reproach of arbi- 
trariness and irregularity in its scale. Such a chart would be 
most gladly welcomed by all spectroscopists, and would immedi- 
ately supersede those of Kirchhoff and Angstiém. 

With reference to the green corona line, he writes ‘‘and now 
we have ‘1474.’ No one knows what the true position of that 
line is. The line 1474 IX is an iron line, and it is to the last 
degree improbable that the corona line is identical with it.” I 
am not quite sure what is meant by the second clause, If only, 
that the position of this line may fosstZy (not by any means fro- 
éably) be doubtful to the extent ot 4 of one of Kirchhoff’s scale 
divis:ons, that is about $ the distance between the two E lines, 1 
have nothing to object. 

But if the sentence is intended, as one would naturally sup- 
pose, to convey the idea that the position of the line is not very 
accurately determined, and may be considered uncertain to the 
extent of several scale divisions, it is certainly wrong. 1 £2070 
of what I affirm, and perhaps may be allowed to refer to an 
article in this journal for Feb. 2, 1871, in which the evidence is 
stated as it was at that time, and it has received confirmation 
since, 

Tadeed as this bright line is almost always visible in the chro- 
mosphere to an instrument of sufficient power, 1 think I may 
confidently appeal to Mr. Lockyer or Dr. Huggins to bear me 
out in the statement that the bright scarlet line of the chromo- 
sphere appears to coincide no more perfectly with the dark C, 
than does this green corona line with the dark line at 1474 Kk. 

I confess | am almost sorry that the spectrum of iron shows a 
bright line coincident with 1474, for all things considered, i 
cannot think that iron vapour has anything to do with this line 
in the spectrum of the corona, and the coincidence has probably 
anly served to mislead. 

But there are in the spectrum many cases of lines belonging to 
the spectra of different metals coinciding, if not absolutely, yet 
so closely that no existing spectroscope can separate them, and L 
am disposed to believe that this close coincidence is not acci- 
dental, but probably points to some physical relationship, some 
similarity of molecular constitution perhaps, between the metals 
concerned, 

So in the case of the green coronal matter, is it not likely 
that, though not iran, it may turn out to bear some impor- 
tant relation to that metal? And yet I for one should be 
very glad if the application of higher dispersive power shouid 


| show the apparent coincidence to be merely a very close jux- 


taposition. C. A. YOUNG 


Dar.mou'h College, U.S.A., May 16 


Historical Note on the Method of Least Squares 


Tits excellent method for the discussion of observations was 
published and first practically applied by Gauss in his Theoria 
Motis, 1808. In the Averican Fournal of Science for June 
1871, Mr. Cleveland Abbe has shown that Prof. Robert Adrain, 
of New Drunswick, New Jersey, U.S., independently discovered 
the same method in 1508, [ wish to call attention to what seems 
to me a singular oversight in the histary of this subject, viz., to 
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the fact that in 1770—1773, I.agrange published an elaborate 
memoir at Tmin under the title “Mémoire sur lutilité de la 
Méthode de prendre le Milieu entre les resultats de plusicurs 
Observations,” &c. Jae “ C8uvres de Lagrange,” edited by 
Wieeenerret, vol. 2; 

I have never seen any notice of this memoir except a transla- 
tion of a part of it into German by Encke, published in the 
Berliner Fahrbuch for 1853. Thus in the abstract of a memoir 
by Mr. J. W. L. Glaisher, given in the notices of the Royal 
Astronomical Society for April 1872, the name of Lagrange does 
not occur. 

T think that the Inglish mathematician, Thomas Simpson, 
busied himself with this problem about 1750, but 1 am not able 
to refer to his woiks. ASAPIL HALL 

Washington, May 22 


The Volcanoes of Central France 


An unlucky error, perhaps mine, ia the letter on the 
*€ Volcanoes of Central France,” p. So, will quite prevent any 
reader finding the paper I mentioned of May 1865, which, in- 
stead of being in the Gentleman's Alagazine, was in the English- 
man's Magazine, a short-lived periodical, begun and ended, | 
think, with that year. As your two correspondents, Prof, Corfield 
and the Rev. Mr. Webb, like the writer of that paper, repeat 
the late Dr. Daubeny’s most marvellous ‘‘conclasion” that there 
might have been nothing more eruptive in the phenomena than 
*‘ bursting ont of flames” from earthquake fissures, and even that 
the fires mentioned by Sidonius and Avitus might be ‘‘ domestic 
conflagrations,” may [briefly indicatethe grounds that make these 
suppositions to me incredible? These fires, as named in the 
portions of each document that T have translated—quite distinct 
from the conflagration of some public building on the Easter 
festival of a previous year, which both writers afterwards relate 
at greater length as an earlier and less known case of successful 
prayer by Mamertns, the memory of which had encouraged hiia 
under these “prodigies” and ‘‘portents,” the Zgaes (not Zv- 
cendia) that both writers make a chief or the chief part of the 
“terrors ’’—(Sidonius, indeed, names the earthquakes before 
them, but Avitus twice over pnts the fires first)—these were 
crebriand ussidui, continual for two or three years, yet nota word 
of what they fed on or what valuables they destroyed, and they 
were only swe flammati, Their being so sometimes is plainly 
named by Sidonius as an unnsual and greater portent. Now, | 
never heard of any ‘‘domestic” fires that were zof ‘*fammati,” 
whereas volcanic eruptions, even severe, seldom if ever involve 
flame truly so called, though their strongly illuminated smoke 
may often by night be mistaken for flames, and has led them to 
be called in extreme cases, as Sidonius here said, sete fammati. 
lle adds that when thus ‘‘/ammad?” they did, or rather 
threatened to do, the only mischief named as even apprehended 
from them at the capital, the endangering frail roofs by a load of 
ashes thrown over, saferjecto favillarnm monte. Now, surely 
this is not an effect of any cedile conflagraticns however often 
repeated (a repetition that would anywhere have been regarded 
rather as suspicious of incendiarism than as ‘‘ prodigious” and 
preternatural), Nor would any such accidents lead Avitus to ask 
in his sermon to those who remembered all, ‘‘Who would 
not dread the Sodomitic showers?” Again, Mr. Webb con- 
ceives that earthqnakes might not only drive the wealthier p xt 
of the population ont of the city, ‘but, as it would seem, the 
beasts into it!” T never heard of shocks producing so singular 
an effect as driving any living thing into cities or buildings, and 
cannot conceive what natural event could s» drive them, unless 
what is here by both witnesses implied, ‘‘Sodomitic showers” 
of hot or cumbering fav7//iz, Such showers, which we know to 
be often carried, from eruptions involving no lava, scores or even 
hundreds of miles, in the direction of the prevailing winds, would 
be carried from any of the well-known cones of the Foréz or 
Vivarais, towards, or even far beyond, Vienne ; and wild animals, 
fleeing north-eastward, would have no refuge but under roofs ; 
and if private house doors were habitually shut (as now m 
England) might crowd into the colonnades (for? dafera) of that 
capital city. This incursion of the wild deer, bears, and wolves 
into towns was so well remembered as to become, in the later 
chroniclers, Gregory of Tours, &c., dwelt upon among the main 
* prodig es’ of the time, along with the earthquakes and burn- 
ings of buildings, though any other fires cease tou be implied ; 
and the reason of this is obvious on comparing their accounts. 
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They all copy one another, and the earliest, whose sole anthori- 
tics were those two pompous and involved writers, mis-read them 
exactly as our moderns (except Sir F. Palgrave) appear to have 
done, confusing together the fires of the ‘* prodigies,” that led 
to the Rogation fasts with the earlier edile conflagration at some 
Faster, said to have been prayed out by Mameitus, which oceu- 
pies both the writer and preacher immediately after, and at 
greater leugth than these well-known “terrors” remembered by 
those they addressed personally. 

The whole strikingly shows, as Sir F. Palgrave said, the 
fallacy of geological inferences from the ‘silence of history” (or 
what may be deemed silence) in times and places practically pre- 
historic, or at least preter-historic. lle showed that, but for 
Pliny and a mere accident, we should probably have been as 
ignorant of even the Pompeii and Herculanenm eruption as of 
these equally attested ones. Again, the Spaniards would have 
preserved us no memory of the rise of Jorullo, in the very last 
century; and yet probably no part of Gaul in the generation when 
the Romans lost it was really more settled and populous than 
Mexico in its third century of Spanish rule. The only important 
colonies within moderate shower-range of the eastern volcanoes 
were Vienne and Lyons, the latter farther off, and not at that 
time a capital, indeed but little heard of in those early middle ages. 
And fires, not called damaging, only ‘* prodigious ” and terrifying 
to Vienne, and causing ‘*Sodomitie showers” there, need not 
have been within a few miles, but far in the wilds, then hardly 
trodden, of its mountainous south-western horizon. 

E. L, GARBETT 

7, Mornington Road, N,W., June 1 


Temperature of the Deep Sea 


WILL you allow me to ask, through your pages, if there be 
any rule for ascertaining the temperature of the sea at given 
cepths below the surface? ‘To practical electricians such a rule 
would be very valuable. 

T will state a case. There is a submarine cable connecting 
two stations, A and B, 150 miles distant. ‘The temperature at 
Ais 75° Fah. ; that at I, 68° Fah, ; and the average depth 
at which the cable lies 120 fathoms : what is the average tem- 
perature of the cable ? 

If you could refer me to any work in which this point is treated 
I shall be obliged. 


ENDOIMENT OF PROFESSORSHIPS 


HE following correspondence between Professors H. 

I, Roscoe and B, Stewart, of Owens College, Man- 

chester, and the Chancellor of the Exchequer, is published 
in the 7zmcs of Monday last :— 


“To THE RIGHT HON. ROBERT LOWE, CHANCELLOR 
OF THE EXCHEQUER. 
“Owens College, Manchester, May 21, 1862. 


“ Srr,—In the 77zes of May 17 you are reported, at the 
presentation for Degrees at the University of London, to 
have pointed ont ‘how the endowment of Professorships 
naturally tended to make teaching inefficient (seeing that 
the revenues come in independently of the results of teach- 
ing), suggesting that those who had any money to spare for 
the advancement of education should rather make it avail- 
able in the forms of Scholarships and Exhibitions,’ 

“While we gratefully acknowledge the many services 
which, as Chancellor of the Exchequer, you have rendered 
to the cause of knowledge, we yet fee] most strongly that 
the above expressions are calculated to mislead, and that 
were your suggestions to be carried out, the result would 
be fatal to the higher education of this country. 

“ We therefore request permission to lay before you our 
own views on this most important subject. Writing from 
the very house once inhabited by Cobden, we feel proud 
to be connected with a city which was the birth-place of 
Free Trade ; yet we feel equally privileged to form part 
of a very useful institution which never could have existed 
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except in apparent contradiction to the principles of Free 
Trade. 

“That the foundation by the late John Owens of Pro- 
fessorships of Arts and Sciences in the midst of this great 
city was not thought by Cobden to he subversive of his 
principles is proved by the fact that he himself was one of 
the original trustees, yet this conclusion does not appear 
equally clear to all of his disciples. 

“We are, in sober truth, utterly at a loss to eonceive 
how the higher education of the country ean be efficiently 
carried on without a moderate endowment of its Profes- 
sorships. The necessity for such an edueation you your- 
self admit. 

“ A single example from our own staff, which, more or 
less, applies to other places and subjeets, will render our 
argument clear. It is evidently of very great importance 
that ina place lke Manchester the citizens should be 
taught bya master mind the principles of political economy, 
and they have been fortunate in being able to avail them- 
selves of the scrvices of such a man as our colleague, 
Professor Jevons. But, although here both elements of 
peeuniary success might appear to be present in an intelli- 
gent public and a first-rate teacher, the fact remains that 
without the (misguided !) endowment of our founder the 
few who attend his lectures could not have benefited from 
the teaching of Professor Jevons unless the fees of attend- 
anee had been enormously inereased. Indeed, we question 
whether the great apostle of Free Trade himself would 
have ultimately met with sueeess had he not first of all 
received some sort of protection and support. 

“NVe are naturally led by the instance we have quoted 
to remark that endowments really tend to diminish the 
expenses of education, and, looking around us, we sce that 
in University College and King’s College (London), where 
there are no endowments, they cannot afford to give their 
education at so lowa figure as is possible at Owens College 
and in the Scotch Colleges, where endo vments exist. 

“Tn the German Universities, again, where all the im- 
portant Chairs are well endowed, the expenses of education 
are almost nominal. In Scotland the edueation is in some 
branches of a very high standard, and in others great im- 
provements have recently taken place, chietly in the direc- 
tion of relieving the head Professors from the duty of 
teaching junior classes which pay, and of enabling them 
to devote their energies to senior classes which do not pay. 
Sueh, in Scotland, have been the effects of endowments. 
Again, with regard to Germany, we have never heard any 
complaints made of the inefficiency of the German Pro- 
fessors. 

“We must candidly own that we were much surprised 
by your statement as to the advisability of simply founding 
Scholarships and Exhibitions, coming, as it does, from a 
distinguished Oxford man well acquainted with the present 
state of feeling in the older Universities. Is it not true 
that this fecling is strongly against the extension of the 
already too numerous Seholarships, Fellowships, and other 
incitements to study, and in favour of the application of 
these funds to increase the paltry salaries of the Pro- 
fessors ? 

“ The exeessive endowment of Scholarships appears to 
us to be objectionable, as an instance of unnecessary pro- 
tection, where, by means ofa hotbed regimen, young men 
are induced to enter a profession for which there is no 
subsequent eareer. 

“While we admit that in a perfect state of society (un- 
happily still far distant) the laws of supply and demand 
may perhaps be applicable to all knowledge, yet we must 
point out that the teachers of the higher branches have 
too often now to create a taste for the commodity which 
they supply, and hence we believe that the moderate en- 
dowment of Professorships, such as exists in our own ease, 
is essential to the progress of civilisation in this country. 

“Tn econelusion, Sir, we cannot understand why en- 
dowment naturally tends to make teaching inefficient in 
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the case of a Professor of science or arts more than it does 
in that of a minister of religion or a statesman. 

“Ace they not all sorvants of the nation administering 
to its higher nceds ? The teacher of seicnee or of the arts 
will, we venture to say, be no less conscientious and faith- 
ful to the true interests of a noble cause in teaching his 
elass than the minister of religion in addressing his con- 
gregation, or the Minister of State in addressing his con- 
stituents, 

“We are, Sir, your obedient servants, 
* HENRY E. Roscog, B.A. (Lond.) F.R.S. 
“BALFOUR STEWART, LL.D., F.R.S.” 


“11, Downing Street, Whitehall, May 23, 1872 

“ Gentlemen,—The speceh which I made at the annual 
meeting of the London University oceupied three-quarters 
of an hour, and was reported in a few lines. 1 never al- 
luded to Professors, but spoke only of teachers, meaning 
those who do the drudgery or hard work of teaching, not 
those who are devoted to the investigation and inculeation 
of higher and more refined knowledge. I have the 
greatest respect for Mr. Jevons, and do not doubt that 
the endowment of his Chair is money well laid out. 

“1 also agree—indeed, I said—that the endowment 
both of Fellowships and Scholarships at Oxford and Cam- 
bridge is excessive ; but I pointed out how hard the com- 
petition was for the London University, with strict 
examinations and hardly any endowment, against Oxford 
and Cambridge, with rich endowments and easy examina- 
tious. I added that in my judgment money was better 
spent in giving Exhibitions to young men, leaving them 
free to choose the place of their education, than in paying 
persons to teach them ; since in the one ease the induee- 
ment to the teacher to work was diminished, while in the 
other the student with money in his hand was sure to find 
the best teacher for himself. 

“Tam, Gentlemen, your obedient servant, 
“ROBERT LOWE, 


“J am an older Freetrader than Mr. Cobden, and am 
by no means prepared to assent to his views in all re- 
spects.” 


GLAISHERS (AALLVS IMPROVED) RAIN 
GAUGE* 


es the first paragraph of my “ Notes on the Rainfall 

of 1871,” which recently appeared in NATURE (vol, 
v.,p. 481) your readers will probably have noticed certain 
reference to the above. 

The improvement to which I refer consists of an /z- 
verted rit (similar to the rim or flange in which the re- 
ceiver stands) fixed to the outside cylinder of the receiver, 
and made sufficiently large to admit of its dropping over 
the rim or flange, sometimes called “ channel,” fixed to the 
lower eylinder, 2 cs¢, the one just mentioned in parenthesis. 

The zzverted rim is shown by a thick line on the right 
of the accompanying half-seetional diagram. 

The reason that I suggested this addition was, that 
on one occasion, while registering the daily rainfall at 
Twickenham, during the winter of 1869-70, I was unable 
to take the receiver off, owing to the already existing 
channel being partly filled with water, which had frozen 
hard during the night.t+ 

It is intended that water should he collected in the 
flange (Glaisher’s) J have spoken of, and thus close the 
gauge against evaporation, seareely a good idea thco- 
retically, certainly not practically, inasmuch as the water 


* Vide Scientivic Opintoz, vol. iii. pp. 449, 450. 

+ In order to avoid the interference of houses and trees, my gauge was 
supported at this time on a bracket carriage, running in vertical slides from 
a staircase window to a point a few feet above the roof of my residence. 
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callccted thercin so soon evaporates, especially in hot | water be rendercd sa’ely drinkable by the removal from 
D y y y 


weather; v7de “ Symon’s British Rainfall, 1868 ;” “ Rain 
Gauge Experiments at Strathfield Turgiss, Reading,” by 
the Rev. C. II. Griffith, F.M.S., &c., p. 23, which further 
establishes my remarks. ‘The absence of outlet for con- 


fined air here spoken of, might be remedied, if indecd | 


necded, by drilling small air-holes in the bottom of the 
receiving cylinder and upright flange, év¢ not facing cach 
other. 1 have two Glaisher’s gauges fitted with the in- 
verted flange arrangement, both cf which answer re- 
maikably well. I belicve the improvement which | have 
adopted is more effectual against loss by evaporation 


(during all weathers) than the present (Glaiske1’s) system. ' 


= _ =. 


iS 


as 


One of my gauges has been further improved at my 
suggestion by Leing fitted with a spiral or Ae/icad pipe in 
the place of the J-shaped pipe,thereby presenting no direct 
opening for cvapoiation, at the same time offcring little or 
no hindrance to the speedy descent of the rain-water ; 
but this is a matter ] hope to enlarge upon in a paper (as 
yet unpnubiished) which I hope to communicate to you 
shortly, “ On a Proposed New Form of Rain Gauge (the 
Atmospileomcter),” in which a similar, but more extensive, 
idea, is shown. 

The particulars mentioned in paragraphs 1 and 3 of 
this letter were Jorg since communicated to and approved 
by the Secretary of the Rainfall Committee of the British 
Association (G. J. Symons, Esq, F.M.S., &c.) one of the 
highest authorities in matters relating to rainfall. 

JOHN JAMES HALL 


WiaITER ANALYSIS 


L 


T is now upwards of twenty years since the inhabitants 
of this country, and especially of the metropolis, weie 
awakened, by a succession of virulent attacks of epidemic 
cholera, from the profound indifference with which they 
had regarded all matters connected with the public health 
for the hundred and ¢ighty years which had succeeded 
the Great Plague. During that interval builders had been 


allowed to cover land with hundreds of acres of dwellings | 


built without regard to ventilation, drainage, or water 
supply. Jn all the towns and villages of the country the 
ground was honeycombed with cesspools and wells, the 
latter deriving their supply of water at least in part from 
the former, and in all riverside towns the river cither re- 
ceived the town sewage at once or after it had passed 
through the cesspools. Attention once being drawn to 
the matter, it became the duty of the chemist to detect 
the various polluting matters introduced by the sewage 
into the different sources of water-supply, and to discover, 
if he could, waters that were free from this pollution ; and 
a still greater field was opened up, for the two first in- 
quities naturally Iced to the allied questions—How can 
sewage be rendered harmless? and Can slightly polluted 


it of the contaminating matter introduced by sewage? We 
propose in this article to look only at the first of 
these questions, the one on the successful solution of 
which depend2Zall the others—-Can organic contamination 
be detected and estimated with accuracy? As soon as 
the question was approached it was found to be one of 
extraordinary difficulty, and in 1856 Hofmann and Blyth 
drew attention to the inaccuracy of the then existing pro- 
cesses, especially of the one known as “Joss on ignition” 
obtained by igniting the solid residue on the cvaporation 
of the water. This loss, then generally looked on as 
affording a measure of the organic matter present in the 


| water, they proved to consist of a loss of carbonic anhy- 
, dride, nitric acid, ammonia, and. moisture, &c., and they 


' proposed to render the determination more accurate by 


the addition of a known weight of sodic carbonate, which, 
while it drove off the ammonia (usually a very small frac- 
tion of the loss), retained the acids and prevented the 
aqucous magnesic chloride from losing hydrochloric acid. 
The same chemists pointed out the necessity of determining 
the amount of nitrogen present, but were unable to recom- 
mend any process for its estimation. The methods for 


| estimating the ammonia were also very unsatisfactory, for 


we find Dr. Dundas Thomson in 1855 distilling as much as 


. fifty gallons of the metropolitan watcr-supplies in order to 


estimate the ammonia, which was donc by titration with 
standard acid ; and this when some of the metropolitan 
supply was taken from the Thames at Vauxhall, and 


| “Fibrin from Fzeces” could be distinctly recognised in 


‘ the Southwark Company’s water. 


Another process, de- 
vised by Forchhammer, was also in use for the deter- 
mination of the organic matter, which consisted in 
adding a standard solution of potassic permanganate 
until no further loss of colour occurred. This process 
had been improved from time to time, and was and 
is largely used. The only other test was that for hard- 
ness, invented by Dr. Clark, and which is still in nse, 
with but slight modification from the original method.* 

If these processes are considered but shortly, the de- 
fects they possess are at once apparent. ‘Take, for in- 
stance, Hofmann and Blyth’s improved solid residue 
process. On ignition there was great danger of decrepi- 
tation and consequent loss, notwithstanding the high 
temperature (120° to 130° C.) to which the residue had been 
exposed, Frankland and Armstrong have shown that por- 


| tions of the nitrogenous matter were liable to remain 


| 


fixed in the ignited residue as cyanogen compounds. 
Again, in the case of some artificial residues prepared by 
treating dilute solutions of urca as in the above process, 
from 44 to §9 per cent. of the urea used was found to have 
been lost during the preliminary eyaporaticn, the sodic 
carbonate having expelled it as ammonic carbonate. And 
on the treatment of similar residues by ignition, from 58 
to 85 per cent. of the organic matter was left in the resi- 
due. It was nsual also to restore the lost carbonic anhy- 
dride to the ignited residue by evaporating a solution of 
that gas on it and weighing until a fresh treatment did 
not increase the weight ; but to still further increase the 
difficulty of this unhappy prccess, it was shown that some 
residues seemed to have the power of taking up such 
quantities of carbonic anhydride, that they weighed more 
after this treatment than they did before ignition. The 
estimation of ammonia by titration with acid needs no 
argument against it; the enormous quantities of water 
necessary for the determination sufficiently condemn it ; 
and it has been long superseded by the admirable quan- 
titative form of the Nessler process invented by the late 
Mr. Hadow, of King’s College. The permanganate pro- 
cess, however, being an easy onc to perform, still survives 
in the laboratories of many analysts. Indeed, not content 
with giving the results of this determination as “ oxygen 
required to oxidise the organic matter present,” the lively 
imagination of some led them to the remarkable conclu- 
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sion that every grain of oxygen oxidised cight grains of 
“ organic matter.” 

Whether this test is to be trusted may be judged from 
the following facts. Potassic permanganate is deoxidised 
by ferrous salts, nitrites, sulphites, &c., much more 
rapidly than by organic substances, so that a water abso- 
lutely free from any organic matter, hut containing one of 
these compounds, would be set down as requiring so much 
“oxygen to oxidise organic matter.” Secondly, in the 
case of water to which known weights of various organic 
compounds were added, Frankland and Armstrong 
found that in no instance was the oxidation complete, 
even after the lapse of six hours. In fact, even after 
that time the amount of oxygen actually absorbed was 
in every case a mere fraction of the quantity actually 
required to completely oxidise the organic substance. 
The test, though thus shown to be valueless as quantita- 
tive, is of some value qualitatively, as it can be easily and 
quickly applied ; and it may be said that, though it might 
induce a person to abandon a good water, it would not 
often lead him to use a bad one. 

All the above processes were in use up to 1868, when 
Messrs. Chapman, Wanklyn, and Smith proposed to de- 
termine the organic matter in water from the amount of 
ammonia evolved when the water was treated with a 
strongly alkaline solution of potassic permanganate and 
then distilled, the ammonia being determined in the dis- 
tillate by Hadow’s modification of the Nessler test. 

That albumin is decomposed and the nitrogen thus 
evolved, they had shown in a paper presented to the 
Chemical Society in the preceding year. The way in 
which this process was applied to the water may be briefly 
stated as follows :—A measured quantity of the water 
was rendered alkaline with freshly-ignited sodic carbon- 
ate, and the ammonia distilled off and estimated by 
Hadow’s modified Nessler process. As soon as all the 
ammonia thus obtainable had been expelled, the alkaline 
permanganate solution (50 cubic centimetres of a solution 
containing 200 grammes of potassic hydrate and 8 
grammes potassic permanganate per litre) was run in. 
The distillation was then resumed, and the ammonia esti- 
mated as before. This last was set down as “ albuminoid 
ammonia,” and as the average evolution of ammonia from 
the following substances, gelatine, caseine, dry albumin, 
uric acid, creatine, theine, dried fish flesh, amounted 
to Io per cent., it was suggested the albuminoid ammo- 
nia multiplied by 10 gave a fair estimation of amount 
of organic matter. 

It had at first been stated that albumin gave up the whole 
of its nitrogen when treated with alkaline permanganate, 
but the statement was subsequently modified to “]t appears 
to be two-thirds, being at any rate a constant quantity.” 
Now this process would indeed bea valuable one if the 
10 per cent. average could be depended on, or if the albu- 
min evolved a certain quantity, and the above substances 
were alone found in water. Unfortunately, none of these 
suppositions are true. With regard to the last, the authors 
themselves recognised the difficuity, and accordingly ex- 
amined a number of other nitrogenous organic bodies ; 
which examination led to the publication of two lists of 
bodies that evolve the whole of their nitrogen as ammo- 
nia, and bodies that yield various fractions. Frankland and 
Armstrong also made some experiments on this subject. 
With regard to the list of bodies yielding half their am- 
monia, the numbers given by the authors vary from 44 per 
cent. in the case of papaverine to 58 per cent. in the case 
of sulphate of cinchonine ; and whilst narcotine appears 
in Wanklyn, Chapman, and Smith’s list as evolving all its 
nitrogen, Frankland and Armstrong give it as evolving 
about 46 per cent. Strychnine, given by the former 
authors in their list as evolving '53 per cent., is given 
by the latter as evolving 313 per cent., and sulphate 
of {quinine also in the list with 50 per cent., appears 
again with Frankland to have evolved nearly 57 per cent. 


No other examples will be necessary to show the extreme 
uncertainty of the process. If the authors had enabled us 
to ascertain the absolute error on the quantity taken in- 
stead of the per-centage error, by giving us the quantities 
from which the results were taken, it would no doubt be 
much more apparent ; the results given above in the case 
of those from Frankland and Armstrong’s paper are abso- 
lute errors. 

But it may be urged in defence of the method that none 
of these bodies are found, or are likely to be found, in 
natural waters. Let this be granted, and the process 
must be defended on the albumin and other bodies men- 
tioned, and on the list of bodies giving up all their am- 
monia. The average from this is 11°82 per cent.; from 
the albumin list, 9°92 ; or, taking the two, 10°S7. So far 
the lists hold good. But it must be borne in mind that 
we have three different statements about the ammonia 
evolved from albumin—first, that all is evolved ; secondly, 
“two thirds, or, at any rate, a constant quantity ;” 
thirdly,* that 100 parts of albumin give 1o parts of 
ammonia.t The inconsistency of these statements 
needs but this comment, that they can only be caused 
by the extreme uncertainty of the process; in fact, 
the amount of nitrogen converted intu ammonia will 
be influenced by the nature of its previous combination, 
the degree of concentration of the solution, and the 
amount of heat applied to the retort, and consequent rate 
of distillation and time to which the solution is exposed 
to the action of the alkaline permanganate. That this is 
the case is proved by the fact that water which has been 
distilled from alkaline permanganate, and gives no trace 
of reaction with Nessler’s test, will evolve ammonia if 
again boiled with the permanganate. Lastly, let any one 
take a water which has been largely contaminated with 
sewage and then filtered, such as the effluent water from 
a sewage farm. Such water, as a rule, contains much 
nitric and nitrous acid, and comparatively small quanti- 
ties of organic nitrogen. A water of this character con- 
tinues to evolve albuminoid ammonia till boiled nearly to 
dryness, and not unfrequently the retort requires to be 
filled up with pure water, and the operation carried on. 
The process is thus not only rendered tedious, but the 
necessity of repeatedly taking samples of the distillate 
and estimating the ammonia in them introduces an 
amount of experimental error which becomes serious when 
calculated out in milligrams per litre, though its actual 
amount on each cylinder of distillate may be very small, 

When it is added that Mr. E. T. Chapman has included 
in the second edition of Wanklyn’s “ Water Analysis” 
a process for the estimation of volatile organic matter, 
founded on the fact that water largely contaminated with 
sewage evolves volatile bases when boiled with potassic 
hydrate, the question is still further complicated ; for it 
cannot be doubted that some portion of these bases would 
be driven off by the action of the alkaline permanganate 
before it had time to act on and destroy them. Whether 
this is the case ought at once to be determined by those 
who use the process. 

In a second article we shall consider Frankland and 
Armstrong’s process for the analysis of potable water, and 
also those determinations, such as nitrous and nitric acids 
and chlorine, which are of great value as enabling us to 
trace back the history of a water, and to tell from whence 
it is derived and what it has received in the way of animal 
contamination before it came into our hands. 

* “Water Analysis,” ond edition, p. 66. 

+ If Lieberkihn’s formula for albumin H Na C72 Hyyo Nig 5 Oe) Hz O be 
taken as the true one, 10 parts of ammonia (N H;) from roo parts of albumin 
will be equal to 823 parts, or little more than half the total nitrogen, which 
is for that formula 15'25 per cent. If the sodium in the above formula he re- 
placed by hydrogen, the discrepancy is still greater. 

t An action of this nature apparently occurs when sewage is treated with 
alkaline permanganate, as nearly the whole of t!-e ammonia comes off in the 
first too cub. cent. of the distillate, and after that the evolution soon stops, 
Waters that evolve small quantities of albuminoid ammonia seem almos 


always to require a long time for its liberation, Is this because the organic 
bases are go diluted that they cannot be driven out, and so slowly decompose 
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RADIATION AT PIFFERENT TE¢M- 
PERATURES 


BALFOUR STEWART states in his ‘* Mlementary Treatise 
oa Ileat” that ‘‘ Newton was the first to enunciate his 
views on the cooling of bodies. I]e supposed that a heated 
body exposed to a certain cooling cause would lose at each in- 
stant a quantity of heat proportionate to the excess of its tem- 
perature above that of the surrounding air.” In order to prove 
the fallacy of Newton's supposition, Prof. Stewart presents the 
following extract from the work of MM. Duloag and Petit :— 


Excess of t2mperature 


ot the thermometer, Velocity of cooling. 


Ae 

240 10°69 
220 8°81 
200 740 
180 6°10 
160 4°89 
140 3°88 
120 3°02 
100 2°30 
80 174 


‘ We see at once from this table,” says Prof. Stewart, that 
the law of Newton does not hold, for according to it the velo- 
city of cooling for an excess of 200° should be precisely doub’e 
of that for anexcessof 100° ; now we find that itis more than three 
times as much.” The anthor of the Elementary Treatise on IIeat 
thus assumes that the velocity of cooling established by Dulong 
and Petit represents the radiant energy or quantity of heat trans- 
mitted by the radiator. Consequently, the amoant of energy 
: 10°6 F F 
at 200° is assumed. to be X x = 6°14 times greater than at So’; 
while, agreeably to Newton’s law, the increase of radiant energy 
should be proportional to the diffzrential temperature, viz , 
240 : ° 
a = 3 times that of the tabulated temperature of So’. Modern 


research having established that radiant heat Is energy amentble 
t> the laws of dynamics, it may be demonstrated that the devia- 
tion from the Newtonian doctrine assumed by Dulong and 
Petit is groundless ; but, before considering the theory, let us 
examine the practical result of recent elaborate experiments con- 
ducted with an apparatus containing the spherical radiator ad- 
verted to in the preceding article on Solar Temperature (vol. v. 
pp. 505-507). ‘The accompinying illustration (Fig. 1) represents 
a vertical section of the said apparatus, @ being a spherical vesscl 
Sinches in diameter, suspended within an exterior cising 4, 
filled with water. A spherical radiator, c, 2°75 inchesin diame- 
ter, composed of very thin coppe-, chirged with water and 
coated with lamp-black, is sustained in the centre of the sphere 
@ by means of tubes applied above and below. The upper 
tube is large enough to admit the balb of a_thermo- 
meter, the lower one being only sufficiently large to accom- 
modate a small axle, to which is attached a paddle-whcel, pro- 
vided with curved paddles, arranged in sucha manner that the 
bulb of the thermometer may be inserted considerably beyond 
the centre of the sphere, as shown in the illustration, The ex. 
ternal casing 6 is provided with nozzles, ¢ and </, to which tubcs 


are attached for circulating cold water through the annular space | 


during experiments. The air is exhausted from the spherical 
enclosure through the tube 4, which passes across the annular 
space. It will be evident that the centrifugal action of the 
paddles of the wheel applied within the radiating sphere will 
produce a continuous current from the centre towards the circum- 
ference, the fluid successively passing over and coming in contact 
with the inside of the thin shell, then returning to the centre to 
be again thrown off by the centrifugal action, ‘The rotary 
motion of the water, kept up without intermission round the 
cylindrical bulb of the thermometer, will evidently render its in- 
dication prompt and reliable. It is hardly necessary to observe 
that the rapid presentation of fresh particles of water promoted 
by the action of the paddles, will effectually prevent the reduc- 
tion of temperature to proceed faster at the circumference than 
at the centre, the radiation at the surface, in virtue of the con- 
tinuous interchanvze of particles, affecting almost simultaneously 
every molecule within the sphere. Conse juently the total energy 
of radiation will be rendered available in reducing the tempera- 
ture of the contents of the radiator, while the central thermo- 
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meter will indicate at every instant the precise degree of tem- 
perature of the entire mass. * 

The mode of conducting the experiment will be seen by the 
following statement :—A wooden cistern containing 16 gallons, 
charged with water and crushed ice, is connected by flexible 
tubes to the nozzles y ani @ on opposite sides of the annular 
space, a pump being applied between the cistern and the said 
nozzles, by means of which the cold water is forced throngh the 
apparatus and then returned to the cis‘ern. 

in view of the great importance of the question at issue, the 
investigation has been conducted with the utmost care, four 
operators having invariably been employed during the experi- 
ments, the labour being thus divided: Ist operator regulates the 
temperature of the water in the cistern by continual agitation 
and supply of crushed ice from time to time; 2nd operator 
works the pump at a uniform rate; 3rd operator turns the 
paddle-wheel, and reads the thermometer under a magnifying 
glass, calling time for each degree at the instant when the top of 
the mercurial column is covered by half the thickness of the line 
onthe scale. Lastly, the 4th operator, provided witha Casella chro- 
nograph, records the time called. It will be seen presently that, 
notwithstanding this procedure, there is a slight discrepancy in 
the ratio of temperature and time, viz., the increment of time 
for each degree is not regular. Obviously the most practised 
eye cannot determine exactly at what moment the top of the 
falling column is half covered by the line on the thermometric 
seule. Again a perfectly graduated thermometer cannot be ob- 
tained. Butthe discrepancy referred to in reality only dishgures 
the record, since the computations are based on wean time. lRe- 
ferring to the accompanying table, it will be seen that the rate at 
which the spherical radiator cools has been recorded separately 
for each degree of differential temperature from 100° to 10°, the 
enclosure being maintained at a constant temperature of 33° 
Regarding the construction of the table, it will suffice to state 
that the time entered in the fourth column is that shown by the 
chronograph, It will be evident on reflection that the increment 
of time for each successive degree of differential temperature 
expresses very nearly the rate of cooling ; but, the recorded times 
being irregular, from causes already pointed out, the true incre- 
inent cannot be determined without ascertaining the mean time 
recorded by the chronograph. ‘This mean time will be found in 
the fifth column, the true increment, viz., the number of seconds 
during which the temperature of the radiator falls onz degree, 
being entered in the last column. 

Let us now examine the accompanying diagram Fig. 2, in 
which the ordinates of the curve « 4 represent the observed time 
for each degree of differential temperature, while the ordinvtes 
of the curve @c represent the corrected time. The diagram 
having been constructed with the utmost exactness, in accordance 
with the temperature and time in the table, mere inspection will 
show that the observed and corrected times have produced curves 
nearly identical. Agreeably to Newton's law the rate of cooling 
is proportional to the excess of temperature of a body above that 
of the surrounding medium. Ilence the increment of time for 
each degree, in other words, the number of seconds occupied in 
reducing the temperature of the radiator 1° (inserted in the last 
column of the table) should bz proportional to the differential 
temperature Inserted in the third column, For instance the 
rate of cooling at a differential temperature of 490° being 39°80 

x 29°) 
seconds for 1°, it should be 49x 30%8 = 62°90 seconds for an 
3 
eqaal thermosm2tric interval at a differential temperature of 31°. 
Referring to the table, it will be found that the rate thus com- 


| puted azrecs exactly with the increment of time inserted in the 


last column opposite the differential temperature 31°. 

Applying a similar test to the other differential temperatures and 
rates of cooling contained in the table, the same exact agreement 
will be found to exist. Consequently, our table and diagram 
prove that the rate of cooling is proportional to the differeatial 
temperature, thus establishing the correctness of the Newtonian 
law. Regarding the discrepancy indicated by the slight irre- 
galarity of the curve a4, the writer attributes the same to the 


~ It might be supposed that the motion of the water within the radiating 
sphere, prodaced by the action of the paddle wheel, will occasion an eleva- 
tion of teniperature tending to render the inclication of the central thermo- 
meter inaccurate. The requisite speed of the wheel being 30 turns per 
minute, experiments have been made to ascertain if at that rate heat is pro- 
duced ; but no elevauion of temperature has beea observed. The diameter of 
the wheel being 2‘37in., the maximum specd of the particles of water pro- 
duced by the rotation is scarcely 3‘8ins. per second, a velocity too small to 
generate appreciable heat. 
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difference of emissive power of the radiator at different tempera- 
tures. It was stated in the preceding article, (vol. v. pp. 505-507), 
that the radiant power of one square foot of cast-iron develops 
o‘o8o thermal unit per minute for each degree of differential 
temperature at 65°, and 0°337 unit at 3,000’; hence that the 
emissive power is increased Cree! 
0 0So 
Experiments conducted in the 


4°21 times for an incre- 


ment of 3,000 - 65 = 2,935”. 


Fig. ie 


mean time show that the radiant power of one square foot of cast 
iron maintained at a differential temperature of 1,800° is 335 
units per minute, hence that the emissive power at this stage of 


oe 
incandescence amounts to 335_ = 0186 unit for each degree of 
’ 


differential temperature. Our investigations have thus proved 
that at 65° the emissive power is 0080 thermal unit, at 1,800" 


0186 unit, and at 3,000° 0'337 for each degree of differential 
temperature. We have accordingly established the fact that the 


| 
ie 
| 


7 


a 


aS 


©. 
Nore 


emissive power increases nearly in the same ratio as the in- 
tensities, being fully quadrupled between the differential tempera- 
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ture of 65° and 3,0co°. Let us be careful nat to confound this 
increase of emissive power with the increase of radiant energy 
resulting from mere augmentation of temperature. It is, no 
doubt, owing to the change of the molecular constitution of the 
body during heating that the dynamic energy developed at a 
differential temperature of 3,000° is 4‘21 times greater than it 
should be in accordance with the Newtonian law—a trifling in- 
crease, howcver, compared with that resulting from adopting 
the computatioas of Dulong and Petit, whose formula shows that 
for the stated range of temperature the ratio of radiant energy 
will be increased more than 4,000 times. It would be premature 
to attempt to explain the cause of the change of the radiant 
properties of metals at different temperatures disclosed by our 
experiments, until further investigations shall have estallished the 
exact relation between the actual and theoretical energy de- 
veloped. Considering the difference of molecular motion within 
metallic bodies at white heat in a state of fusion, and at the 
freezing point of water, we need not be surprised at the variation 
of emissive power observed during our experimental investiga- 
tion, Nor are we justified, in view of this variation of emissive 
power, in questioning the correctness of Sir Isaac Newton's 
assumption that heated bodies of definite radiant properties de- 
velop mechanical energies proportional to their excess af tem- 
perature over the surrounding media, 


E 2 . 3 i z E we 
22. ££ ak ei & oS 
gat) 22] 321 z #85, 
8 8 ao 5 é. Fa 3 Bud 
ei ee Se ee E ofa 
eae 1 hein © S a 
Fah. | Fah. Fah. | Seconds. Seconds, Seconds. 
ie) 33 | 100 19'5 | 19°50 19°50 
132 33 99 oe) se) 1969 
131 33 | 98 58 59°08 19°89 
ig | ais | ey 77 79°18 20°10 
129 33 96 97 99°49 20°31 
128 33 95 117 12001 20°52 
127 33 94 138 140°75 20°74 
126 33 93 155 161°71 20°96 
125 33 g2 179 182°90 21°19 
124 33 91 200 204°32 21°42 
123 33 go B22, 225°95 21°66 
122 33 89 244 247°89 21°91 
121 33 8S 206 270°O4 22°16 
120 33 87 288 292°45 22°41 
119 33 86 311 31512 22 67 
m8 | 33 | 85 333 33806 22°94 
117 33 84 350 361°27 23°21 
116 | 33 | 83 379 384°76 23°49 
115 33 82 4o2 408'54 23°78 
114 33 $1 425 432 61 24°07 
113, { 33 | 80 448 456°98 24°37 
112 33 79 471 48166 24°68 
WII 33 78 495 506°66 25°00 
110 33 77 520 531°99 25°33 
109 | 33 76 545 55765 25°66 
105 33 75 Ged 583°65 20°00 
ike ||| Se 2a 597 610°00 26°35 
106 3a ve 624 636°71 26°71 
105 33 72 651 663°79 27°08 
104 33 71 679 691°25 27°46 
103 33 50 708 | 71910 27°35 
102 33 69 MD 74736 28°26 
101 33 68 766 776'03 28°67 
100 Re 67 796 805 °13 29'Io 
99 33 | 66 $27 $34°67 29°54 
98 33 65 858 $64°67 30°00 
97 | 33 | 64 839 89514 30°47 
96 33 63 920 926°09 30°95 
25 33 62 Oso 95754 31°45 
ou ge] OL 935 989°51 31°97 
93 33 60 1017 102201 32°50 
2 | 33 | 59 | 1050 1055 66 3305 
gI 33 58 1084 1088 '65 33°62 
go 33 57 1118 1122°89 34°21 
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Fah. Fah. | Fah. | Seconds, | Seconds. Seconds, 
$9 3 % | wig2 1187°71 34°82 
88 s 2 1188 1193°16 35°45 
87 33 54 1220 1220-27, 36°11 
$6 a 53 1257 126606 36°79 
85 | 33 | $2 | 1204 130356 37°50 
84 33,-«| «54 «| 1331 1341°79 38°23 
83 | 33 | 50 | 1371 1380°79 39°00 
$2 BC 49 1408 1420°59 39°80 
81 a3 48 1448 1461°22 40°63 
8o | 33 | 47 | 1489 1502°71 41°49 
79 | 33 | 46 1530 1545°10 42°39 
78 33 45 1572 1588°43 43°33 
77 33 44 1015 1632°75 44°32 
70 | 33 | 43 | 1659 1678°10 45°35 
as 33 42 1704 1724'53 46°43 
74°) 33 | 41 1751 177209 47°56 
73 eS 40 1802 1820°S4 48°75 
72 33 39 1852 1870 'S4 50°00 
71 Boao 1904 1922'16 51°32 
7° 33 37 1958 1974°86 52°70 
69 33 36 2015 202902 54°16 
68 a5 35 2070 2084°73 55°71 
67 Bo 34 2128 2142°08 57°35 
66 33 33 2188 220lely 59°09 
65 33 2 2250 2202 alee 60°94 
64 33 31 2313 232501 62°90 
i) Ss 30 | 2379 2390°01 65'00 
62 Ba 29 2448 2457°25 67°24 
61 33 28 2520 2526°89 69°64 
60 Bo 27 2595 259911 Woe 
59 | 33 | 26 | 2674 2674°11 75/00 
55 aa 25 2754 275211 75°00 
57 33 24 2839 2833 °36 81°25 
56 Be 22 2929 291814 84°78 
55 33 22 3025 3006 °78 88°64 
54 | 33 | 21 | 3126 3099 "64 92°86 
53 33 Bo) || See | 3197°14 O755e 
5233 19 | 3343 3299°77 102°63 
51 33 18 | 3459 | 3408 "To 108°33 
50 ae 17 3551 3522°80 114°70 
49-33 16 | 3715 | 3644°67 121°87 
45 33 15 | 3859 | 3774°67 130°00 
47 33 14 4015 | 391395 139°28 
46 33 13 4185 4063'95 | 150'00 
45 33 12 4370 4226°45 162°50 
44,9 33 II 4571 439873 17°28 
43 33 10 4792 4593°73 195109 
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[We have received a communication by cable from the author, 
to the effect that the engraver has indicated, in Fig, 2, a continuous 
space between the curves a 4 and ac, whereas the space should 
cease at one portion, the curves intersecting each other between 
the ordinates 25 and 30, The mistake is so trifling that it can 
scarcely be observed with the naked eye, yet it will no doubt be 
detected by such men as Stewart, Maxwell, and Everett. It is to 
he found, on looking at the table, that the observed times are 
shorter than the calculated times at the high temperatures, while 
the observed times are longer than the calculated times at low 
temperatures ; hence thecurves must intersect each other.—ED.] 


NOTES 
THE Pall Alall Gazette states that the Earl of Portsmouth, 
who is the collateral representative of Sir Isaac Newton, has 
offered to the University of Cambridge, through the Duke of 
Devonshire (Chancellor of the University), all the papers of Sir 
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Isaac relating to scientific subjects which his lordship has in- 
herited. Lord Portsmouth’s gift is prompted by the feeling that 
these papers will be more fitly deposited in the library of the 
University of which Sir Isaac was so distinguished an ornament 
than in his own muniment-room. 


” THE visitation of the Royal Observatory took place on Satur- 
day last. We have not yet received the Astronomer Royal’s re- 
port ; but there is a rnmour that it will be proposed to the Govern- 
ment by the Board of Visitors that photographic and spectro- 
scopic observations of the sun be added to the routine work of the 
Observatory. 


Ir has been decided that the first Meeting of the French 
Association for the Advancement of Science shall be held at Bor- 
deaux in the autumn of the present year. 


Tne Prince of Wales will open the Bethnal Green Museum on 
Monday, the 24th inst. The Princess of Wales will accompany 
him, We should be glad to hear of free Scientific Lectures in 
connection with this Museum, 


WE are glad to learn that the Royal Geographical Society are 
taking steps to press upon Government the importance of an ex- 
pedition to the North Vole by way of Smith’s Sound. 


In another column will be found a correspondence between 
the Chancellor of the Exchequer and Profs. Roscoe and Balfour 
Stewart with reference to the remarks made by the former at the 
presentation to degrees at the University of London, to which 
we drew attention a fortnight ago. It is with great satisfaction 
that we note Mr. Lowe’s own version of his speech, on which 
we may say a word, although the accuracy of Mr. Lowe’s 
defence has been called in question by Prof. Sylvester. If he 
and the Government which he represents remain firm to their 
avowed declaration in favour of the endowment of the higher 
professorships, the canse of scientific education will have reason 
to be grateful, the Professor!being distinguished from the teacher 
by the presence of snzestigation, as well as of inculcation, The Pa// 
Mall Gazette called attention ina forcible manner last week to the 
failacies of the line of argument which Mr. Lowe was represented 
to have employed. To encourage a plethora of scholarships at 
the expense of the endowment of professorships would be a more 
perfect illustration of the maxim ‘* How not to do it,” than we 
haye witnessed this long time. 


THE proposed alterations in the examinations held during the 
first two years of a student’s course in the University of Cam- 
Inidge were submitted on May 30 to the Senate with varying 
success. The vote was taken on the principle, and not on the 
details, of the various propositions. The most impoitant of 
those accepted were—to receive a knowledge of French and 
German as a substitute for Greek in the first or ‘‘ Previous” 
Examination ; and to add Heat as a subject in the ‘* General ” 
or Second Examination for the Ordinary Degree. The effect of 
these changes, when finally ratified, will be that a degree in 
IIonours, in either Mathematics, Law, Natural or Moral Science 
may be obtained by a student who does not know Greek ; but 
that an ordinary “Poll” or Pass Degree cannot be obtained 
without a knowledge of Greck. Also, a candidate for a degree 
in Honours will not be required to study (necessarily) any branch 
of Physical Science ; but a candidate for a ‘‘ Poll” Degree must 
have an elementary knowledge of Heat. As, however, several 
persons, in the debate which preceded the voting upon these 
questions, expressed themselves favomable to making some 
branch of Natural or Physical Science a part of the Previous 
Examination, it is, we conceive, not improbable that the Syn- 
dicate will embody some proposition of this kind in their amended 
scheme. 


Tue following arrangements are now made for the forty- 


second meeting of the British Association for the Advancement 
of Science, to be held at Brighton, and to commence Wednesday, 
August £4, under the direction of the following officers :—Y'resi- 
dent—Dr. William B, Carpenter, F.R.S. Vice-Presidents— 
The Karl of Chichester, the Duke of Norfolk, the Duke of Rich- 
mond, k.G., the Duke of Devonshire, K.G., F.R.S., Sir John 
Lubtock, Bart., M.P., F.R.S., Dr. Sharpey, LL.D., Sec. R.S., 
Mr. Joseph Prestwich, l’,R.S. General Secretaries— Dr, Thomas 
Thomson, F.R.S., Capt. Donglas Galton, C.B., F,R.S,  Assist- 
ant Genera] Secretary—Mr. George Griffith. Local Secretaries 
for the Meeting at Brighton—Mr, Charles Carpenter, Rev. Dr, 
Griffith, Mr. Hienry Willett, the Pavilion, Brighton. Local 
Treasurer for the Meeting at Brighton—Mr. William II, 
IJallett, F.1.S. General Treasurer—Mr. William Spottis- 
woode, F.R.S, The General Commitice will meet on Wednes- 
day, August 14, at 1 p.M., for the election of Sectional Officers, 
and the despatch of business usually brought before that body. 
On this occasion there will be presented the Report of the Council, 
embodying their proceedings during the past year. The General 
Committee will meet again on Monday, August 19, at 3 P.M., for 
the purpose of appointing Officers for 1873, and of deciding on 
the place of meeting in 1874. The concluding meeting of this 
Committee will be held on Wednesday, Angust 21, at I P.M., 
when the Report of the Committee of Kecommendations will be 
received. The first general meeting will be held on Wednesday, 
August 14, at 8 t.M., when the President will deliver an address; 
the concluding meeting on Wednesday, August 21, at 2°30 P.M., 
when the Association will be adjourned to its next place of meet- 
ing. The different Sections will assemble in the rooms appointed 
for them, for the reading and discussion of Reports and other 
communications, on Thursday, August 15, Friday, August 16, 
Saturday, August 17, Monday, August 19, and Tuesday, August 
20, at 11 A.M. precisely. Authors are reminded that, under an 
arrangement dated from 1871, the acceptance of Memoirs, and 
the days on which they are to be read, are now, as far as possible, 
determined by Organising Committees for the several Sections 
before the beginning of the meeting. 


PROFESSOR RUTHERFORD, of King’s College, London, has 
been appointed Fullerian Professor of Physiology to the Royal 
Institution, in the place of Dr. M, Foster. 


THE British Medical Fournal gives currency ta a report that 
a baronetcy is about to be conferred on Dr. William Stokes, 
Regius Professor of Fhysic in Trinity College, Dublin, and Phy- 
sician to the Queen in Ireland. 


WE have to record the death of one of our veteran botanists, 
Dr. Robert Wight, F.R.S., who died May 26, at his residence, 
Grazeley Lodge, near Reading, at the age of 76. Dr, Wight 
was a native of East Lothizn, and very early in life entered the 
medical service of the East India Company, andwhile in 
this employment devoted his energics to the investigation of 
the then almost unknown flora of the British possessions in 
India. In 1834 he published, in conjunction with the late 
Prof. Amott, the first volume of the ‘‘Prodromns Flora 
Indix Orientalis,” a work which was never continned. Further 
contributions to Indian botany were contained in his ‘ Illustra- 
tions of Indian Botany,” “ Icones Plantarum Indic Orientalis,” 
and ‘‘ Spicilegium Neilgherrense,” and in innumerable contribu- 
tions to magazines and to the proceedings of societies. His 
name will also always be associated with his exertions towards the 
introduction of the cultivation of cotton into India. Dr. Wight 
was one of a band of botanists, to which Sir W. Ilooker, 
Lindley, and Arnott belonged, who have now almost entirely 
passed away. 


Mr, Joun B. Lawes, of Rothamsted, Herts, has announced 
his intention of placing in trust his laboratory and experimental 


1S fe) 


VATORE 


fields with the sum of 100,000/.,, the interest of which, after his 
death, is to be applied to the continuation of the investigations 
which have been carried on for so many years at Rothamsted. 
It is seldom that we have to record an act of so great munificence 
directed in a channel calculated to bring about such important 
yesults to the scientific department of agriculture, 


Pror. Watson, the indefatigable planet hunter of the Ann 
Arbor Observatory, reports the discovery, on May 12, 1872, of 
a new asteroid (No. 121) of the eleventh magnitude. The 
following observations are communicated by him to Harfer’s 
TVeekly -— 


Ann Arbor. Mean Time. Right Ascension. Declination. 


Wiayer2 es. 1gh 13 425 161 20% 37'55° —I18 53) 9°4" 
13 ry) Te 225 16h rg™ cos 18° 52" 46-2” 
Daily motion in right ascension, — 43°; in declination, + 26", 


Pror. FLower’s lectures on the Comparative Anatomy 
of the Organs of Jigestion of the Mammalia lately delivered at 
the Royal College of Surgeons of England are being published 
with illustrations in the JWedieal Times and Gaztte, 


THE last Swiney lecture of the present year will be delivered 
on Saturday next, when the general subject of Science in relation 
to Education will beconsidered. This will terminate Ds. Cob- 
bold’s tenure of the Chair, which is only open to medical 
graduates of the Edinburgh University. The collective attend- 
ances for this series of sixty discourses will, we understand, have 
registered a total of upwards of 15,000, a result which is grati- 
fying to the friends of popular scientific instruction, 


Mr. CARRUTHERS has printed his Official Report for 1871 of 
the Department of Botany in the British Museum. In con- 
sequence of the extent of the recent additions to the general 
herbarium, additional cabinets have had to be incorporated, and 
the old ones rearranged. The exhibition rooms have also been 
rearranged, with a view of making them more instructive and 
attractive to visitors. Several natural orders in the General and 
British llerbaria have been rearranged. Among the more im- 
portant additions to the General Herbarium are 17,000 species, 
chiefly from Central Europe, Alsace, the Jura, the Lower Rhine, 
Spain, Mexico, and Labrador, being the herbarium of Auers- 
wald, of Leipzig; 1,000 from Yucatan, collected by Dr. A. 
Schott ; upwards of 1,000 from Russia ; and upwards of 1,500 
from Scandinavia, collected by Ahlberg. 


In a letter from General Otto Struve, director of the Palkowa 
Observatory, and Astronomer Royal of Russia, to Prof. New- 
comb, of the Washington Observatory, detailing the Russian 
preparations for observing the forthcoming transit of Venus, and 
printed in //arfer’s Weekly, he remarks that the inquiries into 
the meteorological conditions of the stations selected have given, 
on the whole, very satisfactory results, particularly for the station 
on the coast of the Pacific Ocean and in Eastern Siberia (35 
per cent. of clear sky for December). In two only of the sta- 
tions chosen, Taschkent and Astrabad, these conditions are not 
sufficiently satisfactory. For this reason the observers designed 
for Taschkent will probably go to a place about 100 miles west 
of that town; and instead of Astrabad it is proposed to take 
either the island of Aschuradeh, in the Caspian Sea, or, if pos- 
sible, to cross the Elburz Mountains, and establish observers at 
Schahrech, in Persia (with nearly absolute certainty of clear sky). 
The total number of Russian stations will be twenty-four, each 
of them provided with only one instrument for the transit obser- 
vation. These instruments are—three 4-inch heliometers, three 
photo-heliographs, four 6-inch equatorials, and four 4-inch 
equatorials, provided with filar micrometers and spectroscopic 
apparatus, and ten 4-inch telescopes, designed merely for contact 
observations. Each station will also be furnished with clocks, 
chronometers, and the instruments necessary for exact determi- 
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nation of time. The principal instruments have already been 
ordered. Most of them will be ready for use in the course of 
the present or beginning of next year. Tor these instruments 
the observers are also in a great part already selected. They 
will all visit Palkowa for a certain time in 1873 to exercise them- 
selves in the observations. The geographical positions of the 
stations will not be determined by the transit observers ; but all 
stations on which the transit has been successfully observed will 
be carefully determined afterwards by special expeditions of the 
general staff or the navy. For this purpose a principal line of 
telegraphic longitudes will probably be laid next year through all 
Siberia to Nicolajevsk, with which line the other stations of that 
part of Russia can easily be joined, either by telegraphic or 
chronometric operations. With regard to photographic obser- 
vations, Prof. Struve states that two observers, one at Vilna, 
and Dr. Vogel at Bothkamp, in Holstein, have been perfectly 
successful in taking instantaneous observations with dry plates. 


Tue Cambridge Natural Science Club has just issued its first 


terminal report. The club was founded March 11, 1872, by 
some of the undergraduates and B.A. members of the university 


for (Rule 1) ‘*The promotion of natural science by means of 
friendly intercourse and mutual instruction.” The number of 
members wa:3 at first limited to nine, but at the third meeting the 
number increased to twelve. The number is limited Zin order 
that the meetings may be held in the rooms of the members. 
Meetings are held every Saturday evening during term, and 
during eight weeks of the long vacation, in the rooms of the 
members in rotation. The member in whose rooms the meeting 
is held is president for the evening, and (Rule 7) ‘‘ brings some 
subject of scientific interest under the consideration of the mem- 
bers in the form of a short paper, with such practical illustra- 
tions as the subject admits of.” The papers read during this 
term have been the following :—By Mr. J. C. Saunders, B.A. 
(Downing College), ‘‘On Conspicuous Movements in Plants ;” 
Mr. C. T. Whitwell, B.A., B.Sc. (London), Trinity, ‘‘On 
Isothermals ;? Mr. C. J. F. Yule (St. John’s), ‘On the 
Anatomy of Pyrosoma ;” Mr. H. M. Martin, M.B., B.Sc. 
(London) Christ's, “On the Modes of Reproduction of 
Animals and Plants;” Mr. A. Liversedge (Christ’s) “On Super- 
saturated Saline Solutions ;” Mr, J. E. 11. Gordon (Caius), ‘*On 
Submarine Telegraphy ;”” Mr. P. 11. Carpenter (Trinity), “On 
the History of the Abbeville Jaw.” 


A BOTANICAL and geological excursion class has been com- 
menced in connection with the St. Thomas’s Church Schools 
Birmingham. President, Rev. T. D. Halstead, rector; secre- 
tary, Mr. Miller (brother of the late celebrated chemist) ; con- 
ductor, Mr. John Turner, I°.M.S. The class consists of twenty- 
five members, most of whom have attended science classes 
during the winter, and recently competed in the examinations of 
the Science and Art Department. ‘The class meets every Satur- 
day afternoon. 


We learn from the British Medical Fournal that a committee, 
consisting of Profs. Bamberger, Billroth, Briicke, Duchek, and 
Schroif, has been appointed to select candidates to be invited to 
fill the chair of Pathological Chemistry at the University of 
Vienna. The names of Jloppe-Seyler (lately appointed to the 
University of Strasburg), Kiihne (of Meidelberg), and Liebreich 
(of Berlin), are mentioned in connection with the post. The 
establishment of a professorship of Hygiene in the University is 
under discussion ; and there appears to be a general agreement 
among the professors in the University as to the necessity ol 
having such a chair instituted with as little delay as possible. 


<A FAIRLY perfect human skeleton has been discovered by Dr. 
Reviére in the caverns of Baoussé-Roussé, near Menton, on 
March 26, and a short paper on this interesting find was read to 
the Academy of Sciences at a recent sitting. 
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AS a general summary of the current zoological literature the 

“Zoolog’cal Record” maintains its high value. The 
volume for 1870 has lately appearcd under the new editorship of 
Mr, Newton, and the arrangements now made for its further 
prosecution are very hopefui; yet I must again urge upon all our 
Fellows, who, as amateur zoologists or patrons of the science, 
have joined our ranks, to give their further support tothe ‘* Zao- 


1 oO ee oh i i i " “t 1 t . - . . « . . 
logical Record” Association in order to secure the continuance § what materials he thinks it vain to inquire), under the influence 


of this annual summary for the sake of the working members, to 
whom it is so essential, 
of the ornithological works recently published or in progress 
contained in the last number of the Zé7s, an example which it 
were to be wished were regularly followed in all periodicals 
specially devoted to any branch of our sciences. The Reports 
on the contributions to the various branches of zoology inserted 


T would also call attention tothe sketch | 


in Wiegmann’s ‘* Archiv” under the editorship of, and some of | 


them compiled hy, Troschel, replace in some mevsure the 
“ Zoological Recerd ” for the German public, and are kept up 
nearly to the same periad, some of the reports for 1870 having 
already appeared; they are also much to be commended, al- 
thongh they may not have quite the method and completeness 
of the ‘‘ Zoological Record.” 1 have further to congratulate 
science in gencral on the near completion of the Royal Society’s 
great Catalogue of Scientific Papers, the sixth and Jast volume 
of which is far advanced, and likely to bein our hands by the 
commencement of the next session of the Society. 

In Botany, Pritzel’s excellent aud much-improved sccond 
edition of his ‘* Thesaurus” is rapidly gaing through the press, 
and brings the repertory of separate botanical works down to 
the year 1871. Current botanical publications are also generally 
noticed in various botanical publications, especially the ‘* Gior- 
nale Botanico Italiano,” edited by Prof. Caruel ; the ‘‘ Flora” of 
Ratisbon; the ‘‘Botanische Zeitung,’”’ continned since the 
death of v. Mohl by A. de Bary; the ‘‘ Bulletin de la Socicté 
Botanique de France,” which comprises perhaps the fullest 
bibliographical! review ; and the Journal ef Botany, which 
promises well under the new and active editorship of Dr. Trimen. 
But, with the exception of lichenography, the bibliography of 
which is brought down to the year 1870 in Kreppelhuber’s 
detailed ‘ [listory and Literature of Lichenology,” we have no 
comprehensive references to Memoirs and Papers published 
since 1863, the term of the Royal Society’s Catalogue, and 
we fee] much the want of anannual summary corresponding to 
the “ Zoological Record.” 

A work has recently appeared which has naturally attracted 
much of my attention as being intimately connected with a branch 
of the science which I have on several occasions taken as the 
subject of my annual Addresses, and as being the resuJt of long 
and careful study of the great and varied mass of data col- 
lected by its laborious and distinguished author. I speak of 
Grisebach’s ‘‘ Vegetation of the Earth according to its climato- 
logica] distiibution.” The general scope and plan of the work has 
been recently noticed in an article in NATURE,+ and] shall on 
the present occasion confine myself to a few observations on his 
views with reference to some of those regions or districts to 
which I] had intended to call your attention in my last year’s 
Address, 

One of the most interesting of these regions is the Japanese, 
or the greater part of Griscbach’s Chino-Japanese regions, that 
is, the Japanese islands and opposite coasts of the Asiatic conti- 
nent. The peculiarities of its flura have been accounted for, 
upon considerations depending chiefly on origin, in a well-known 
paper by Asa Gray (Mem. Amer. Acad. new ser. vol. vi. p. 424), 
whose views are fully coincided in by Maximowicz and others, 
but strongly objected to formerly by Miquel and now by Grise- 
bach, who relies upon climatological and other physical con- 
siderations. It appears to me that this is a strong instance of 
the combined eff=cts of the two agents as explained in my above- 
mentioned Address of 1869 (p. 15 ; Proc. Linn. Soc. 1868-69, p. 
Ixxvii.) The main features of this flora are the mntnal inter- 
grafting of northern and tropical types, and the number of highly 
differentiated «ndemic or widely dissevered monotypic or almost 
monotypic races ; the former due to physical, the latter to de- 
rlvative cunses. 

With regard to the endemic or widely dissevered highly differ- 
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entiated races (monotypic genera, sections, or very distinct 
species), Grisebach’s views differ widely from those of Asa Gray 
and other modern naturalists who adopt more or less the theory 
of evolution. Grisebach, as already observed, entirely ignores 
communi.y of origin of closely allied or representative species, 
and is but little disposed to take into consideration ancient dis- 
persion under geological conditions different from the present 
ones. Each species he believes has arisen—he had formerly 
siid been created, an expressiun he now abandons in order not 
to be supposed to prejudge a question which admits of no posi- 
tive solution—each species has arisen in a particular spot (from 


of physical and other external conditions, and has spread more 
or less in every direction from this birthplace or centre as far as 
those externa] conditions have prevailed, and in so far as their 
progress has been unopposed by insurmountable physical or 
climatological barriers. In conformity with these views he ex- 
plains clozely allied and representative species in a passage which 
I give at length for fear of misrepresenting him by an abstract. 
“The birthplace (Zvtstehungsort) of a plant species,” he says, 
val. 1. p. 515, ‘‘may be taken as the most perfect expression of 
the concordance between the physical life-conditions of the 
place and the organisation of the plant; for this suitability 
to given influences of inorginic nature gives the highest measure 
of the capability of preservatioa which life strives to attain. 
Upon these propositions is founded the conclusion, that the 
nearer the centres of different plants are placed geographically, 
and the less different are therefore their climatological condi- 
tions, the more similar must be their organisation, or, what 
amounts to the same thing, the more species will have arisen in 
the same genus. This phenomenon is exhibited in all places where 
Wwe can compare endemic species whose dispersion is limited, 
but in ‘islands which have a peculiar vegetation it is less pro- 
nounced than in continents. From any one point climate is 
gradually altered, like the radii ofa circle which gradually diverge 
more and more from each other from the centre to the circum- 
ference. Ina continent the whole area of the circle may be sup- 
posed to be suited to the production of changes in organisation ; 
in an archipelago it is interrupted by the sea, and here, therefore, 
few similar species have arisen. Another consideration to be 
taken into account is that genera when compared with each 
other are unequally susceptible of change (verauderungsfahig); 
their species, therefore, to keep to the same metaphor, will be 
found arranged at greater or less distances from each other in the 
radii of the circle. If the area of the continuous land is small, 
monotypes will have more readily arisen—genera which, on the 
one hand, are very little ornot at all susceptible of change, and 
on the other hand, can no longer snbsist with a certain degree of 
climatological change. If in a more remote geographical distance 
the more important climatological conditions which these genera 
require are repeated, we may, perhaps, find in another part of 
the globe a second species ; and this generally explains the orign 
of the species which have been termed representative (v7Aarzirende 
Arten). A precisely similar climate, however (exactly the same 
complication of the very varied phenomenon towards which 
organisms bear themselves receptively), is never repeated in two 
distant points of the earth’s surface ; and this may be taken as 
the foundation of the absolute unity of centres of vegetation, that 
is to say, of the proposition that every species in its wanderings 
has issued from a single birthplace, which does not exclude the 
possibility of solitary exceptions which might be imagined in 
plants of less receptivity.” 

In all this it appears to me that if the writer refuses to admit 
of a descent from a common parent, we have aright to ask of 
him what is the previous organisation upon which he imagines 
climate to have worked to produce allied species in one region 
and representative species in distant regions ? what are the pre- 
vious genera which have changed? for upon that seems to hinge 
the whole of his argument in refutation of Asa Gray’s hypothesis 
explanatory of the original connection between the East Asiatic 
and East American floras, That every species had arisen in one 
spot, whether by differentiation or by creation, appears now to 
be tacitly admitted by all. Asa Gray, in accordance with Dar- 
winian theories, supposes widely spread species to have been, 
under the different conditions of distant lands, gradually modified 
in different directions, so as to have produced distinct varieties 
or representative species ; Grisebach supposes these different con- 
ditions to have independently produced distinct but similar 
species, by acting on organisms which had not been one and the 
same species ; but what else they may have been he seems to 
think beyond the reach of plausible conjecture, 
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Leaving, however, these questions of origin aside, he strongly 
objects to the classing representative with identical species in 
considering geographical distribution ; for the former appear in 
such absolutely dissevered distant regions that an interchange of 
species, even m early geological periods, seems impossible, as, 
for instance, in the case of several Ericas of the Cape and of 
Europe. It is on the contrary, he believes, almost always pos- 
sible to deduce the actual progress of identical species from the 
form or physical accidents of their homes and from the means 
of dispersion at their command (p. 519). Ile therefore, in com- 
bating Asa Gray’s conclusion, commences by eliminating from 
his calculations, after the example of Miquel (“ Over de Ver- 
wantschap der Flora van Japan met Azi¢é en Noord America, 
Versl Kk. Akad.” Amsterdam, ser, 2, ii.), all representative 
species, thus reducing Asa Gray's Jist of concordant races in 
Japan and Eastern North America from 226 to 81, from these 
Grisebach subtracts 41, which are also inhabitants of Westera 
North America, and can still, he thinks, daily transmit their 
seeds across the Pacific Ocean; 17 more are, iv his opinion, sup- 
ported by that of other botanists, either certainly not identical or 
doubtful, and to be added to the already eliminited representa- 
tive species. Of the remaining 23, he finds 21 which can bear a 
high northera climate and may yet be found in the Oregon or 
other imperfectly explored tercitories of North-West America ; 
and the whole long list is thus reduced to two species only, 
whose problematical disseverance in Japan and Eastern North 
America remains unexplained—the one, //odsr petiolate, being a 
marsh plant, which as such possesses great migratory powers, the 
other, Carex rostrata, from the White Mountains, awaits further 
researches on its geographical distribution, Even admitting the 
possibility of the greater early dispersion of these species in for- 
mer geo’ogical periods propounded by Asi Gray, Grisebach thinks 
that any such great antiquity of the Japanese flora is not estab- 
lished on so firm a ground as to supersede any attempts at find- 
ing other explanations limite to the results of forces still in 
activity in preseat times, and that accordingly the distribution of 
the species in question may be satisfactorily accounted for by the 
means of dispersion still available, if the data are viewed in the 
light he has placed them. T should doubt, however, whether his 
mode of cutting up a long array of ascertained facts further in- 
creased by subsequent researches, in order to make them agree 
with preconceived theories, will carry any stronger conviction 
into Asa Gray's mind than in my own, more especially as the 
presumed great antiqaiiy of the Japanese Mora is not deduced 
fiom these facts alone, but is derived also from other evidences, 
amongst which the peculiar character of the endemic monoty pes 
bears a promin2nt part. 

With regard to Grisebach’s ilea that representative and simi- 
lar species are independently produced by similarity of climato- 
logicat conditions, and that they afford no conclusive evidence of 
community of origin, for tha’ they are to be found in widely 
dissevered localities between which it is impossible to conceive 
any continuity even in ancient geological periods, and with refe- 
rence to the instauce he adduces of the above-mentioned heaths 
of the Cape and of Western [urope, I would recall to your 
minds some remarks T made in my Address of 1869 (p. 25; 
** Proceedings,” p. Ixxxvil.) on the remarkable coincidence of 
several genera, and the near similarity of some species that 
exists between these two widely dusevered regions. I would 
now ad that if itis diffeult to imagine any ancient continuity 
which should readily explain this phenomenon, it seems equally 
difficult to account fer it by any climatolosical similarity, uf we 
consider how much Cape plants in general, accustomed to a pro- 
longed summer's sua, suffer from its want in the dull damp sea- 
sons of Western Enope. 

The Eastern Archipelago, the study of whose fauna, as con- 
nected with the history of the great changes it has undergone by 
successive submersions and upheavals, has heen rendered so in- 
teresting by the well-known labours of Mr. A. R. Wallace, calls 
imperatively on the attention of botanists in the search of facts 
derived from its flora in confirmation or refutation of these views. 
Unfortunately we are in this respect very much in arrear. The 
botany of New Guinea is almost wholly unknown ; and from 
Celebes we have but very little. Sumatra, Java, the Philippines, 
Timor, and a part of Bornes, have heen more generally explored, 
and large collections of their plants have been deposited, chiefly 
in the Leyden [Ferbariam, but also in considerable numbers in 
those of New and in some others; buteven these materials have 
been but lite worked up in a manner to be availab'e for the 
geographical botanist. The two eminent Dutch botanists who 


had successively charge of the Leyden collections contributed 
much in various ways to the progress of the science and especially 
to our knowledge of th: flora of the principal Dutch islands, but 
without leaving any satisfictory general view of all that was 
known on that of the whole archipelago. Mlume’s ‘‘ Bij dragen 
tot de Flora van Nede:landsch Indic,” drawn and published at 
Batavia when he was still very young, was a wonderful work con- 
sidering the means at his disposal ; and after his return to Europe 
he commenced elucidating with equal ability and in greater de- 
tail several orders connected with that flora (“Flora Javee,” ‘* Rum- 
phia,” ‘* Muszum Lugduno- Batavense”); butas general works all 
these remained incomplete. Miquel drew up a ‘‘ Flora India 
Batavix,” purposing to be complete as far as his materials 
allowed ; but it was far too hastily compiled, without the necessary 
critical examination of genera and species. Since his lamented 
death I have seen no signs of any Dutch snecessor likely to take 
up the study of the botany of the archipelago in any scientific 
point of view. Inthe meantime the rich stores collected by P. 
Beccari in Sarawak are, I am informed, in the course of distri- 
bution ; and that enterprising Italan naturalist has returned to 
the East with a view to the exploration of New Guinea and some 
others of the less known islands. 

Grisehach, in his Indian Monsoon region, unites the archi- 
pelago with the East Indian peninsulas and continent to the foot 
of the Tlimalayas, the Island of Ceylon to the west, and the 
Society and the Marquesas and other coral islands to the east, 
embracing, as it were, the whole of Tropical Asia or Sclater’s 
Indian, with a portion of his Aus‘ralian Palzeotropical regions ; 
and certainly a cursory survey of the vegetation of this vast ex- 
panse of territory would appear to justify Grisebach’s idea of its 
unity of character. It has also tolerahly definite limits deter- 
mined on the north-west by the dmer rocky East Mediterranean 
or Persian region, on the north by the great Ilimalayan chain, 
and on the east and south by a wide extent of ocean; the ex- 
ceptions being chiefly the above-mentivned innoculation, as it 
were, inta the J panese flora to the north-east, and more or less 
of an intrusion across the ocean to the westward into Tropical 
Africa, and over a narrower interval of sea to the south-east into 
north-east Australia. he principal cause of this uniformity of 
character, so far as it goes, is well deduced by Grisebach from 
climatolozical and physical conditions, his observations on the 
chief portion of the region, or East India proper, from Ceylon and 
the Peninsula to Malacca, being mainly derived from Hooker and 
Thomson's most instructive introduction to their “ Flora Indica,” 
which, froma variety of causes, was unfortunately put a stop to 
after the issue of the first volume. It is now being replaced 
by the ** Flora of British India,” under Dr. ITooker’s editor- 
ship, of which the first part, just published in a more concise 
form, gives a confident hope that it may be steadily and rapidly 
brought to a conclusion, We shall then have ample means of 
instituting a comparison of the Indian vegetation with that of 
Boissier’s “* Flora Orientalis” to the north-west, of Ledebour's 
‘* Flora Rossica” to the north, of Miquel’s almost as complete, 
though less methodical enumerations of Japanese plants to the 
north-east, of the “ Flora Australiensis” to the south, and of 
Oliver's ‘‘ Tropical African Flora” to the west. 

The ‘** Flora Indica” does not, however, extend to the eastern 
portion of Grisebach’s Monsoon region, about which our in- 
formation is so deficient ; but where, as he observes, ‘‘ the dis- 
tribution of organisms involves one of the most remarkable 
problems in the darker regions of vegetation-centres.” Ile 
further remarks that the flora of this eastern region, with the 
exception of the ‘Timor group, is everywhere Indian, and regu- 
lated by climatological conditions, the vegetation of New Guinea 
being, as he rather hastily supposes, ‘‘thoronghly similar to that 
of Lorneo,” a result quite at variance with the distribution of 
animals as expounded by Wallace. .As a possible explanation of 
this discrepancy, he proposes an hypothesis which, for fear of 
misrepresentation, TI shall give at leng:h :—‘‘ Thus the limits of 
particular forms of plants and of animals in the Indian Archi- 
pelago do not coneur. Vegetation corresponds to climatological, 
the fauna to local (xévmicie) anal gies. This opens a wide field 
for speculation oa the history of the globe. Dy a mere sinking 
of the land to an unimpurtant exteat, Darwinism readily explains 
the origin of the fauni of these islands, but not the Indian 
character of the Nova of New Gaines, which presupposes much 
gieater upheavals than the origin of fauna, calculatel to give 
rise to equatoiial rainy seasons. This hypothesis would derive 
the endemic marsupials of New Guinea from the Austra‘ian ones 
after the establishment of the Torres Straits, but it gives no ex- 
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planation of the way in which the peculiar palms of New Guinea 
could have arisen from allied Indian genera. With more plausi- 
bility, although with little more foundation on ascertained facts, 
may be put forward another conjecture derived from the respec- 
tive relations of plants and animals to the outer worli. Fron 
their organisation the former are much more dependent on 
climate, the latter on the vegetation which serves them for foo. 
Tf an extent of sea is converted into land, its climate (inde- 
pendently of its geographical position) will depend on the form 
of its coasts and on the relief of its surface. If, now, creative 
forces are pronounced, the forms of vegetation will he snited to 
the climate. These forms correspond to the climate of the 
present day, as everywhere else, so also from the Malayan con- 
tinent to the South-Sea Islands, If we assume that in an earlier 


geological period the eastern portion of the Archipelago did not | 


yet possess its mountains, and was connected with Australia, <o 
might the Australian climate have thea extended to the Archi- 
pelago ; but with the change in the climate the v-getation of the 
time must have disappeared. A new flora arose ; but in the 
fauna, which was less dependent on climate, the earlier types 
may have longer persisted. Perhaps the present period may be 
regarded as one in which the Australian forms of animals are in 
an expiring state, because the jungle-forests do not sufficiently 
correspond to their demands for food. It woult appear as if 
creative activity only wakes up at specific points of time on 
specific points of the earth’s surface, and that during the long 
pauses Nature’s struggles are directe | only to the retaining that 
which exists. Vegetation, as well as the animals which it feeds, 
must ever be considered in relation to the geological develop- 
ments, During the time which has elapsed since the mountains 
and the moist climate of New Guinea have been establ'shed no 
new creation of Mammaha has taken place. Only very few 
Marsupials, and scarcely any other Mammalia, have been found 
on this great island. But in other classes of animals forms have 
arisen corresponding to the present vegetation, such as the Birds 
of Paradi-e, which are unknown in Australia, but which in New 
Guinea hover over the forest tree-tops, whilst they can take 
shelter from the mid-day sun under the dense foliage. . . . 
The present type of organisation was already cast in New Hol- 
land in the tertiary period, whilst the endemic plants and 
animals of New Guinea appear to be of much later origin” (vol. 


ii. pp. 69, 70). 


Without admitting to its fullest extent the main fact relied ; 


upon, that there is no marked line separating the vegetation of 
the western and the eastern portions of the Archipelago corre- 
sponding to thal laid down by Wallace for animals, a premature 
conclusion in the present state of our knowledge,* and still less 
entering into speculations as to the intermittent action of creative 
forces which I do not quite comprehend, we must agree with 
Grisebach that, so far as shown by the scanty data at our 
command, the uniformity is much greater in the botany 
than in the zoology of the whole Archipelago. We may 
also admit with him that this comparative uniformity may 
be, in great measure, due to the uniformity of climate acting 
more upon plants than upon animals. But there are other 
circumstances which may probably have favoured the con- 
tinued action of natural selection through countless ages in 
procuring this result. Dr. Ifooker has very plausibly suggested 
a greater geological antiquity in the plant races than in those of 
animals, especially the higher animals, under which the former, 
or the ancestors from which they are descended, had become 
established over a wide extent of continuous land before its suc- 
cessive disruption, upheavals, and depressions producing the 
present isvlation. We must next take into account that this 
continuity of land need not be so great in the case of plants as of 
animals. The dispersion of the former is passive, and takes 
place chiefly in a dormant state, in which minuteness and enor- 
mous multiplication afford them opportunities for crossing seas 
and other barriers denied to the higher animals. Plant races of 
accommodating (accomodationsfahiger) constitutions, as they 
successively arose and attained the full vigour of specific life, 
will have early spr2ad over any continuous or but little broken 
area, enjoying comparatively similar physical and climatological 
conditions, the western and eastern forms intermingling, so as 
that the one should only gradually be replaced by the other, thus 
in early ages repeating under the tropics the phenomenon now 
observed in the northern temperate Europeo-Asiatic region. 
These vigorous or accommodating races, whether new differen- 


* Dr. Hooker has, for instance, remarked that no Dipterocarpex have 
been found to the east of Borneo. 
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tiations or foreign invasions, wll at the same time have gradually 
expelled and replaced races which in tertiary or other previous 
petiods had occupied the land under different conditions, and 
which now could only maintain themselves in the struggte for 
life in localities affording them, in their reduced or weakened 
state, special protection against the effects of the altered climate 
and the attacks of their vigorous competitors. Such localities, 
suite] to ancient or expiring races of few individnals, with varied 
but always special requirements, and generally slow of propaga- 
tion, may be exempluiied in the Mediterranean, the Japanese, 


| and other regions abounding, as Grisehach terms it, in centres 


of vegetation ; they may be faintly traced in the N-lgherries ant 
in Ceylon ; but are in general very few in Grisebach’s Monsoon 
region, and those few are as yet but little known or wholly ur- 
visited. Kini-Balu, in Borneo, has, however, as we learn from 
Dr. Hooker, supplied a place of refuge for a certain number of 
Australian types, and it may be conjectured thit many more 
may have maintained themselves in those lofty mountains of 
New Guinea which have as yet been only seen from a distance. 
Continuity of vegetation probably existed in tertiary times he- 
tween Australia and a vast extent of land including more or less 
of both of Wallace’s divisions of the Archipelago. How far 
subsequent changes which have influenced the present distribu- 
tion of animals may have affected that of the forest vegetation, 
can only be judged of when the floras of Borneo, Celebes, and 
New Guinea shall have been as well investigated and compared 
as have heen those of Sumatra and Java. 


(To be continued) 


SCIENTIFIC SERIALS 


In the Journal of Botany for May the editor, Dr. H. Trimen, 
describes a species of Zusu/e new to the Flora of Europe, Z. 
Purpurea Link, of whicha drawing is given.—Mr. J. G. Baker 
concludes his revi.ion of the Cape species of Axthericum.— Mr. 
Archer Briggs notices some peculiarities of the botany of the 
neighbourhood of Plymouth, principally with reference to species 
common elsewhere which are absent from the south-western 
extremity of our island.—Mr. O'Meara continues his researches 
on Diatomacez. 

The number for the present month opens with a note on 
Dimorphism in Zranthemun by Mr. John Scott.—The other 
original articles are Notes on British Gentianacexe hy Mr. James 
Britten, and Supplementary Notes on the Zrysiphei of the 
United States by Messrs. Cooke and Peck. Several valuable 
reprints, as well as many interes'ing short notes and queries, also 
appear in hoth these numbers. 


THE Canadian Nateralist, vol. vi. No. 3, is almost wholly 
devoted to Gevlogy, commencing with a continuation of Prin- 
cipal Dawson's series of papers on the Post-pliocene Geology of 
Canada, the portion of the subject specially treated of in this 
number heing the local details.—Prof. Sterry Ilunt’s ‘‘ History 
of the names Cambrian and Silurian in Geology” has already 
heen reprinted in our columns.—Mr. E. Billings contributes some 
“Remarks on the Taconic Controversy,” in which he de‘ends 
the views of Dr. Emmons with regard to the position of these 
rocks, and a no‘e on the genus Olo/c//ina.—The only new 
geological article is Prof. Smallwool’s ‘‘ Meteorological Results 
for Montreal for the year 1871. 


SOCIETIES AND ACADEMIES 
LONDON : 


Royal Society, May 30.—‘' On the Structure and Function 
of the Rods of the Cochlea in Min and other Mammals.” By 
Urban Pritchard, M.D. 

The aim of this paper is to descr.be the true construction and 
use of the cochlea, so far as its task of distinguishing the various 
sounds is concerned. This cochlea, it must be borne in mind, 
consists of a spiral canal, in form and shape very similar to the 
inside of a snail-shell, From the axis of this spiral there pro- 
ceeds horizontally a plate of bone, the Zamna spiralis, almost 
dividing this canal into two. From this plate again there extend 
wo membranes, the membrane of Russner, and the Lamina 
t 
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spiralis membranacea, as far as the walls of the canal, thus sepa- 
rating it into three minor canals. | 

Between the layers of the membranous spiral lamina are 
situated the so-called rods of Corti. These were first discovered 
and describe! by the Marquis de Corti; and although since then 
many observers have studied the subject, yct scarcely two investi- 
gators are agreed as to their exact form. 

In a general view of the rods from above, they appear similar 
to two rows of pianoforte-hammers, rather than like the keys of 
that instrument, to which they have been likened. In a lateral 
view, these two rows of rods are seen sloping towards each other, 
like the rafters of a gabled roof. The rods consist of a shaft 
and two enlarged extremities, but the two rows differ considerably 
in form; the inner rods are attached by their lower extremities 
to the membrana basilaris at its junction with the lower lip of the 
limbus, and just external to the spot where the nerve-filaments 
emerge. They are directed outwards and upwards, with a slight 
undulation to meet the outer rods. The lower extremity is cu- 
larged and rounded, gradually tapering to the shaft, which is 
cylindrical ; the upper extremity is somewhat cuboid in form, but 
the outer surface is deeply concave, and the upper lip of the con- 
cavity is prolonged into a process. 

The outer rods are attached to the membrana basilaris by a 
broad base, which also gradually tapers to a cylindrical shait. 
Their upper extremity is less cuboid in form, and presents a con- 
vex internal surface, which articulates with the corresponding 
concavity in the inner rods just mentioned ; from the outer and 
upper part there extends outwards a slender process, 

One of the most important features with regard to these rods 
is their relative length. Most anthors state that there is very 
little difference in the length of the two rods; in this, however, 
they are much mistaken; for not only do the two sets of rods 
differ in this respect, but the length of each varies according to 
its position on the cochlea. Thus, at the base, the outer rods 
are as nearly as possible equal in length to the inner, but pro- 
ceeding upwards, both rows increase in length with great regu- 
larity, although not in the same ratio, the outer increasing with 
much greater rapidity, so that near the apex they are twice the 
length of the inner. 

It was generally supposed, a fréor’, that these rods were 
graduated so as to distinguish the most minute variation of tone, 
but no one until now has been able to demonstrate this. 

The rods, therefore, vary in length from about >35 to shy of 
aninch. The numberof rods in each row is not the same, there 
being about three of the inner to two of the outer, and, according 
to calculation, there are about 5,209 inner rods and 3,500 outer 
in the whole cochlea. 

Corti and most other authors considered this system of rods to 
be the essential portion of the cochlea ; they supposed the rods 
received the vibrations conducted to them, and being set in mo- 
tion, so affected the nerves as to cause the brain to appreciate 
the various sounds. Later German writers have attributed the 
appreciation of the various vibrations to certain delicate cells, 
which are attached to the under surface of the membrana reticu- 
laris, From this circumstance alone it appears very evident that 
these investigators had not suspected, much less discovered, the 
fact that the rods are most exquisitely graduated, for otherwise 


they could surely never have doubted that so beautiful and suit- | 


able an apparatus could have any other ostensible purpose than 
that of appreciating the various sounds. I consider indeed that 
the cochlea represents a musical instrument, similar in nature to 
a harp or musical box, the strings of the one and the tooth of the 
other represented by the rods of Corti. The spiral bony lamina 
is simply a sounding-board ; around the rods are placed the 
various nerve-cells and nerve-fibres, and from these cells the im- 
pressions are conveyed by the fibres to the brain itself, 

It is possible, therefore, to trace very completely the course of 
sounds or vibrations from a musical instrument or any other 
source to the brain, through the medium of the ear. First the 
vibrations are caught and collected by the auricle, and trans- 
mitted through the external meatus to the drum of the ear, neat 
across the middle to the internal ear. Tlere the sound is appre- 
ciated, merely asa sound, by the vestibule ; the direction 1s dis- 
covered by means of the semicircular canals ; but to distinguish 
the note of the sound, it must pass on to the cochlea. The 
vibration therefore passes through the fluid cf the cochlea and 
strikes the lamina spiralis, which intensifies and transmits the 
vibration to the system of rods. There is doubtless a rod not 
only for each tone or semitone, but even for much more minute 
sub-divisions of the same; so that every sound causes its own 
particular rod to vibrate, and, this rod vibrating, causes the 
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nerve-cells in connection with it, to send a nerve-current to the 
brain. 

“Examination of the Gases occluded in Metcoric Iron from 
Augusta Co., Virginia.” By J. W. Mallet, Ph.D., M.D. 

The author stated that, whether or not his analysis be con- 
sidered as furnishing presumptive evidence of the Virginia iron 


| having come to our earth from a different atmosphere to that of 


which the Lenarto meteorite brought us a sample, the result 
diflers so far from that of our sole previously recorded determi- 
nation of the kind as to make it a matter of much interest that 
a larger number of meteoric ens from various localities should 
be subjected to careful examination in the same direction, thus 
supplementing our knowledge of the fixed constituents of these 
curious bodies by a study of their gaseous contents. 


Anthropological Institute, June 3.——Sir John Lubbock, 
Bart., president, in the chair. ‘* The artiicial enlargement of the 
far-lobe in the East,” by J. Park Tarrison ; ‘‘On [Tumuli at 
Sapolia, Ardaschevo, Russia,” by Baron de Boguschefsky ; ‘* On 
Ogham Pillar Stones in Treland,” by llodder M. Westropp ; 
and ** The Westerly Drifting of Nomades from the 5th -to the 
1gth “century, Part 9: the Fins and some of their allies,” by 
Tl. TI, Tloworth, The object of the paper by Mr. Iloworth 
was, in the first place, to discriminate between the Fins and the 
Lapps, whose history, physical features, customs, and other 
idiosyncracies are entirely different. In the second place, to 
show that the Esthonians belong tothe Fin rather than the Lapp 
stock, ‘Then to adduce the evidence for making both Fins and 
Esths very recent emigrants into their respective modern habitats, 
and to trace them to their former country beyond the Dwina, 
where they were known to the Norsemen as Biarmians, and to 
the early Kussian chroniclers as Sarvalokian Ichudes. Having 
divested Scandinavia and Esthonia of their Fin inhabitants, and 
having thrust them back into an area which was of great renown 
in the umes of the Norsemen, we can explain how the civilisa- 
tion, which the Kalevala and other evidence proves, was once 
peculiar to the Fins, has been lost, and also explain whence the 
Nors:men derived a great portion of the culture which dis- 
tinguished them, The main position that was new in the paper 
was the deriving the Esthonians from the same area as the old 
Fins, and making them also to be recent emigrants, and not 
Autochthones, as they have been so frequently described ; and 
the clearing up of the ethnography of the old province of 
Biarmia, which has hitherto been much confused, 


Victoria Institute, June 3.—The Rey. Prebendary Irons 
read a paper on Prot. Tyndall's “ Fragments of Science for Un- 
scientific People.” Ile first dealt with physical science and its 
rivalries, Dr. Irons holding that there was a want of thorough- 
ness in Prof. Tyndall’s appeal to facts. Ile then analysed the 
statements made as to the action of matter on matter, and con- 
sidered Dr. Tyndall to be inconsistent in stating that science 
could not solve the problem of the Universe, and yet adding that 
we ought not to sce the evidences of Divine pleasure or dis- 
pleasure in the phenomena of the material world. Finally, Dr. 
Irons urged that science and true religion could not be supposed 
as opposed to each other, as some men of science would have us 
believe. 

CAMBRIDGE 


Philosophical Society, May 27.—‘‘ On some properties of 
Bernoully’s numbers, and, in particular, on Clausen’s ‘Theorem 
respecting the fractional parts of those numbers,” by Prof. J. C. 
Adams. The author gave a comparatively simple proof of 
Clausen’stheorem. Thirty-one of Bernoulli’s numbers are already 
known ; the author has calculated twenty-two additional num- 
bers. Te also had proved that if # were a prime number other 
than 2 or 3, the numerator of the #® Bernoulli’s number was 
divisible by #.—‘‘On some of the Symptoms produced by 
Ureemic Poisoning in Chronic Disease of the Kidney,” by Dr. 
Latham. These symptoms were explained by:—1. The im- 
peded passage of the blood through the minute arteries of the 
system, caused by excessive contraction and hypertrophy of the 
muscular walls of these vessels, as has been demonstrated by Dr. 
George Johnson. 2. The hypertrophy of the heart, developed 
by the resistance offered to the circulation from’ the’ contraction 
of these small arteries. 3. The impoverished state of the blood, 
which is the necessary accompaniment of the disease. 


CANTERBURY 
East Kent Natural History Society, May 2,—‘ Remark- 
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able objects found in the Suffolk Crag, and simulating human 
workmanship.” Some time since the president had received 
from the Rev. W. Bird some perforated shark's teeth ; butit was 
only an hour or two before the meeting that a box arrived con- 
taining a further collection, including many remarkable fossils 
from the red clay diggings of that district, the whole being speci- 
mens of the admirable series of such objects in the possession of 
Mr. Edward Charlesworth, F.G.S, The teeth were described as 
helonging to the genera Ofodus and Carcharoden, and each of 
these teeth had a hole near its base, about a sixth of an inch in 
diameter, like in form and position to the holes which the South 
Sea Islanders make in the teeth of sharks at the present day in 
order to the formation of necklace ornaments. Of course, should 
the perforations in the teeth from the Suffolk Crag prove to have 
been the work of man, it would suggest that he had existed on 
our planet an immense time before that at present fixed as his 
original appesrance here. But though these holes are such as 
might have been, and most probably were, made by human 
agency ; they might, on the other hand, have heen the work of 
some boring sponge, worm, or mollusc, especially as there are 
in this last class many species with a curious file of lingual teeth 
composed of silex ; and even at the present day there is a com- 
plete mystery as to the means by which some invertehrates bore 
into and tbrough very refractory substances. However, the whole 
evidence as to these holes in the shark’s teeth ‘preponderates in 
favour of the view that they were made by man. But even 
fully admitting that they were so made, it would not necessarily 
follow that the perforations in the teeth were made by man co- 
eval with the crag in which they were found. 


PHILADELPHIA 


American Philosophical Society, February 16,—A memo- 
tial to Congress was adopted, praying for an appropriation in aid 
of astronomical expeditions, especially for one to the Antarctic 
region, for the purpose of observing properly the approaching 
transit of Venus.—T’rof. P, E. Chase read a paper ‘‘ On Correla- 
tions of Cosmical and Molecular Force.” From the hypothesis 
that the entire energies of opposing attractive and repulsive forces 
may be considered as concentrated in one of the fuci of the re- 
sulting oscillations, he deduced various interesting approximations 
to the ratio between the respective amounts of heat required for 
equivalent work under constant volume and under constant pres- 
sure, to the change of specific gravity in the conversion of IT, +O 
into H,O, to the period of terrestrial rotation, and to the solar 
and lunar masses. Some idea of his method may be formed 
from the following approximation to the sun’s mass and distance, 
According to the mean result of experiments by Dulong, Hess, 
«Andrews, and Favre and Silbermann, one pound of EH burned 
with eight pounds of O liberates enough heat to lift the nine 


pounds H,O vapour, 77 vacuo, at 77? feet, Such a lift 
would establish an oscillation, which would be perpetually sus- 
tained, by terrestrial attraction, and elastic rebound, unless other- 
wise counteracted. If chemicals vary as gravitating energies, 
the mean height of the oscillating vapour ; mean height of oscil- 
lating earth :: earth mass: sun’s mass. Therefore, if 7 = mass 


of sun -+ hy mass of eaith, ¢@ = distance of sun + earth's radius, | 


y = earth’s equatorial radius in feet, 4 = mean height of oscil- 
lating vapour, 7; = solar year in seconds, 7), = time of satel- 
lite revolution at the surface of the earth, 


dr 


ae 


¢ a 
T= 7(@)*= 7 


7 
Hence we readily obtain the values 

d = 233,772 = 92,639,500 miles 

2 = 350,260, 
—Benjamin Smith Lyman read a paper ‘On the Topography 
of the Punjaub Oil Region.” It aimed at a somewhat detailed 
account of the topography of the Punjaub O.l Region : its situa- 
tion, genera! features, special features, &c. The different places 
are mentioned where each kind of topography is to be seen, and 
its causes and simple laws pointed ont, chiefly in order to show 
the great usefulness of carelul topographical studies to geology. 
A short sketch of the geology of the region, apart from structure, 
is also added ; as to the oil, from the writer's own ‘ General 
Report on the Punjaub Oil Lands, Lahore, 1870,” and as to other 


points from older works, The general section of the rocks of 
the region is as follows, below the new and old alluviums :— 


Miocene (Sivalik), perhaps ... «. 3,000 feet, 
Eocene (Nummulitic), with oil we 1,050 ,; 
Mesozoic, perhaps... ie 200 [OOM 
Carboniferous, without oi], about ., 1,800 ,, 
Devonian, with salt and plaster 2,550. 

10, 300 ” 


The oil or asphalt (dried oil), or rock tar (melted asphalt), is 
found at a dozen different places, and, in very small traces, at 
half a dozen more, all within a space of a hundred miles square. 
They are all in Nummulitic rocks, except one in Carboniferous, 
The deposits all seem of very small horizontal extent—sometimes 
only a few feet, seldom a hundred yards, once only as much as 
half a mile. In this case, too, the oil-bearing bed is a hundred 
feet thick, in one other forty, in two others twenty, and in the rest 
much less. The oil comes in some places from lime rock, in 
others from sand rock, or shales. The yield of one well was at 
first fifty gallons a day, but grew quickly less, like the ordinates 


; of a parabola, and seems likely to reach 3,000 gallons in all 


within a year and a half. At a rough guess, a hundred such 
wells might be bored in the region, with a whole yield, then, of 
hardly 7,000 harrels. The natural springs (five) yield froma 
gill to three quarts a day. The oil is dark green and very heavy 
(25° B. or less), There is nothing whatever in the Punjaub oil 
deposits to bear out a belief in the distillation of oil from one 
bed to another, or in its emanation from below, or in its gradual 
passage from the lower parts of a bed to higher parts of thesame 
bed, or in its origin from any source but the decomposition of 
organic matter in the 1o0cks, Neither is there anything here (or 
anywhere else) to justify wild hopes of finding large quantities 
of oil by boring into cavities below the oil-bearing bed. The 
occurrence of salt, gypsum, and alum shales in large quantities 
is noticed, as well asthat of sulphur, saltpetre, brown coal, and 
goodin small quantities, and that of traces of copper, iron, and 
lead.—Trof. E. D. Cope read a paper on Bathnrodon, a genus of 
extinct Ungulates. It was presented as Perissodactyl in general 
characters, but with peculiarities of dentition of a combined 
ruminant and suelline character. There was on the outer side of 
the molars but one crescent, and before this a tubercle. The 
inner portion of the crown a ledge. Besides the species Aath- 
modon radians, a second form, Lovelophodeu senicinetus was 
referred to the group. The former animal was large as the 
rhinoceros, the second equal to the tapir.—A memoir on the 
“Geology of Western Virginia” was presented by Mr. J. J. 
Stevenson. 

March 1.—Mr. B. Smith Lyman presented for publication a 
topographical map of West Virginia.—Prof. Cope read a paper 
on two new species of Ornithosaurians from the Kansas Creta- 
ceous. They were described as Ornithochirus untbrosus and 
O. harpyia. The former was regarded as one of the most 
gigantic of the pterodactyles, extending probably 25ft. from tip 
to tip of the wings. The other was two-thirds the size.—Prol. 
Cope read a paper on Profestega, a genus of extinct Testudinata, 
Adetailedaccountof the Osteolegy of 7. g7gas fromthe Cretaceous 
was given, by which it appeared that the genus had separate ribs 
as in Sf/azgis, and that the only carapace was formed by large 
radiating plates of bone inthe skin. Two other species were 
described, 2. fuderosus and 2. neftenins—the last, the largest 
known marine turtle.—Mr. Eli K. Price read a paper on ‘‘ Some 
other Phases of Modern Philosophy,” in which he combatted 
the views of [Huxley and others as to the physical basis of life. 


PARIS 


Academy of Sciences, May 20 —M. Becquerel read a ninth 
niemcir on the means of increasing the effects of electro-capillary 
actions in inorganic bodies, and on the effects of the same kind 
preduced in living organised bodies.—M. Sainte-Claire Deville 
presented a note by M. G. Gucroult on the relations existing 
between the numbers of vibrations of musical sounds and their 
intervals, and on a scale-rnle for acoustic calculaticns invented 
by him.—M. Jamin communicated a note by M. J. M. Gaugain 
on the electro-motive forces developed by the contact of metals 
with inactive liquids, in continuation of a former paper by the 
same author; and M. T. Du Moncel presented a note on the 
induced currents resulting from the action of magnets upon in- 
duction coils normally to their axes. —A memoir was read by 
M. Le Verrier on the theories of the four superior planets, 
Jupiter, Saturn, Uranus, and Neptune, containing an investiga. 
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tion ofthe perturbations which each of these four planets undergo 
by the action of the other t! ree.—A letter was read from Father 
Secchi, containing a summary of observations of solar protuber- 
ances from Jan. 1 to April 29, 1572, containing a tabular expo- 
sition of the results of observations, with a discussion of their 
bearing upon the general question. —M. Delaunay presented an 
extract of a letter fom M. l’ocstee on the magnetic disturbances 
observed during the occurrence of auroras.—M. Coste com- 
municated a note by M. Z. Gerbe on the segmentation of the 
cicatricula in the ovum of plagiostomous fishes, in which the 
author describes the evolution of the Rays in confirmation of the 
opinion put forward by M. Coste that in the plagiostomous 
fishes, as in reptiles and birds, it is the cicatricula alone that 
undergoes segmentation. M. Coste also communicated a notes 
by M. G. Pouchet, on blue colorations in fishes, in which the 
author ascribes the blue colours presented by some parts of 
certain fishes to the presence beneath the skin of oval or roundish 
bodies which he calls ‘‘iridising bodies.”—A note by M. I. 
Prillieux, on the iniluence of congelation upon the weight of 
vegetable tissues, was presented by M. Wuchartre.—M. A. 
Riviere read a memoir on the colitic or Jurassic formation of La 
Vendée, accompanied by a geological map of that locality.—M. 
11, Douvillé presented a note on the coal-bearing steata of the 
banks of the Rhine, with especial reference to the distribution of 
these deposits into an upper and lower formation, the deposi- 
tion of which was separated by a great dislocation.—M. 5. 
Meunier presented a mineralogical investigation of the grey 
serpentines, from which it results that these rocks consist 
essentially of a mixture of magnetite, pyroxene, peridot, and 
magnesite.—M. A. Leymerie communicated a note in reply to a 
recent communication by M. Garrigou on the unity of composi- 
tion of the Pyrenees. 


May 27.-—M. Serret presented a memoir by M. V. J. Berton 
on the determination of the limits between which a primary 
number of a given form occurs.—M. Chasles presented a note 
by Mr. A. Cayley on a flattened quartic surface; M. Ribaucour 
a note on the developates of surfaces.x-A note by M. C. Jordan 
on the infinitely small oscillations of material systems was pre- 
sented by M. Yvon Villarceau.—M. Faye presented a reply by 
M. Respighi to a recent note by Father Secchi on some pecu- 
liarities of the constitution of the sun.—M. Le Verrier com- 
municated a note by Father Denza on meteors observed in Pied- 
mont on the evening of April 24, including the account of a 
seconl meteor in addition to that seen at Agde by M. Perris. 
The author also notices the occurrence of a fine aurora on May 9. 
—M. Becquerel read a note on the cultivation of the vine in clay 
soils, in which he indicated the conditions of temperature pre - 
vailing in clay, silicious, and calcareous soils, and showed that 
in the formec the vine could only be successfully cultivated by 
training it to a considerable height.—M. W. de Fonvielle pre- 
sented a note embodying some fresh examples of the danger 
arising from the vicinity of metallic masses during storms, and 
M. E. Nasse forwarded a note on an instance of globular light- 
ning observed at Brives on May 17.—M. Delaunay presented a 
note by M. Frou on the laws of cyclones and tempests, and on 
their geometrical representations. —A considerable number of 
papers on chemical subjects was presented, namely, a memoir 
on the iron contained in the blood and in food by M. Boussin- 
gault, containing a great number of interesting details upon 
this important subject ; a note by M. A. Wurtz on analdehyde- 
aleohol, C4 118 O%, which he proposes to name a/do/; a note by 
M. G. Bouchardat on a new organic base, dulcitamine, 
Cl! HY NO”, derived from dulcite, presented by M. A. Wurtz; 
a note by M. T. Schlcesing on the influence of vegetable mould 
on the mobility of soils, communicated by M. Peligot ; a memoir 
by Mr. F. Crace-Calvert on bleaching powder, presented by M. 
Balard ; a note by M. B. Rénault on a new process for obtaining 
reproductions of drawings, also presented by M. Balard; and a 
note by M. Sidot on the production of a crystallised phosphuret 
of iron, presented with some remarks by M. Daubrée.—M. Ch. 
Rernard communicated a paper by M. Z. Pupier, containing an 
experimental demonstration of the action of spirituous beverages 
upon the liver ; the author’s e, periments were madeupon fowlsand 
rabbits. ~A note by MM, N. and E. Joly on the supposed Crus- 
tacean, on which L.atreille founded the genus Prosupistoma, was 
presented by M. Milne-ldwards ; the authors show that this 
animal is a true insect proliably allied to the Ephemerina,—M. 
Blanchard communicated a note by M, 5. Jourdain on the anurous 
Batrachia with large and small tadpoles, in which the author 
insists upon an anelogy between the development of the former 


and that of insects —M. de Vibraye communicated a note on 
the spontaneous appearance in France of exotic forage-plants 
consequent on the presence of the belligerent armies in 1870-71. 
——M. P. Gervais presented a note on the mammalia of which 
the bones are associated with the deposits of phospliite of lime 
in the departments of Tarn-et-Garonne and the Lot. ‘These bones 
appear to belong to various epochs, the oldest belonging to the fauna 
of the Paris gypsum, others to the Miocene oc move recent times, 
The genera represented are A noplotherium, Dichobun’, Entelodon, 
Cainotherium, Amphitragulus, Palcotherium, Rhinoceros, [Hye 
noton, Cants? (paleolycos, sp. n.)and I iverra ? (antbigua, sp. 0.) 
At Caylux there are Rodents allied to Therétomys, with remains 
of Chalicotherium, Anthracotherium, and intilope ? beoden.—M. 
Daubrée made some remarks on the deposits from which the 
fossils noticed by M. Gervais are derived.—M. de Verneuil read 
a note on the recent eruption of Vesuvius, which also forme] the 
subject of a communication from M, Guiscardi. 


BOOKS RECEIVED 


EnGLisu.—Experimental Chemistry, founded on the work of Dr. J. A. 
Stockhardt: C. W, Heaton (Bell and Daldy).—Knapsack Mannal for 
Sportsmen in the Field: E. Ward (Bradbury and Evans). 


DIARY 
THURSDAY, June 6. 


Roya Institution, at 3 —On Heat and Light: Prof Tyndall, F.R.S. 

Socrety oF ANTIQUARIES, at 8.30.—Excavations at Rome, 1871-2: J. IL. 
Parkeru@is, Bio: Ae 

Linnean SociEry, at 8.—On some recent forms of Legere from Deep-Sea 
Dredgings in the Japanese Seas: F. W. UO. Rymer Jones.—Ou the Cuta- 
neous Exudation of the Water Newt (/riton cristatus): Miss Eleanor A. 
Ormerod, 

CHEMICAL Socigty, at 8. 


FRIDAY, June 7. 
GEOLoGIsTs’ AssociATiIoN, at 8—On the Classification of the Cambrian 
and Silurian Rocks: H Hicks.—Oa the Silurian Rocks of the English 
Lake District: Prof, A. Nicholson, M.D. 


SATURDAY, June 8. 
GovERNMENT SCHOOL oF Mings, at 8.—On Geology : Dr. Cabbold, F.R.S. 


MONDAY, June to. 
Rovat GEOGRAPHICAL SOCIETY, at 8.30. 


TUESDAY, June 11. 

Puorocrapnic Soctety, at 8 —On some early Glass Pictures produced by 
the late Sir John Herschel, Bart.: Prof. A. S. Herschel, B.A, F RK A.S.— 
On the Photographic Manipulations undertaken at the Jast Eclipse, practi- 
catly described : Capt. Waterhouse, Assistant Surveyor General of India.— 
Spectroscopic Observations in connection with the Carbon Process: Lieut. 
Abney, KR. E.—On the Use of Uranium ia Dry Plate Photography : Colonel 
Stnart Wortley. 

THURSDAY, June 13. 

Rovat Society, at 8.30. 

SOcIETY OF ANTIQUARIES, at 8.30. 

MATHEMATICAL Society, at 8.—Un the Surfaces divisible ints Squares by 
Curves of Curvature: Prof. Cayley.—On Prof. Cremona’s Tran.torma- 
tion hetween ‘wo Plines and ‘Lables relating thereto: Mr. 5. Roberts. 
—On a Manifold Correspondence of Two Planes: Dr. Hirst. 


CONTENTS 


Bap Greek or Goop GERMAN ? 
Our NaTIonat INDUSTRIES « 


PAGE 


oa 


Cm eT 
Tue HIGHLANDS oF CenTRAL Invia. By Lieut. M. T. Sate, R.E. 99 
Our Book SHELF. .... Oereo nes 5 oo GS Ge He 
LettTers TO THE EpiToR:— 
Spectroscopic Nomenclature.—Prof.C. A. Younc . . . . . . 408 
Historical Note on the Method of Least Squares.—Prof. Asari 
HALL . Ce Ae Gg Gos 101 
The Volcanoes of Central France.—E, L. GAREETT os) oT 
‘Temperature of the Deep Sea ie 102 
EnpowMENT oF PROFESSORSHIPS . . - - 6 © « «© + + © « « 102 
GuatsHer’s (HALL’s IMprovED) Ratn Gauce. By J. J. Haru 
(Uith Diagram ) oo Go 2 * i i “er mn 
Water ANALysiIs.—I . . See) ne a i ayy an 0 Cae 
RaotaTion AT DitrERENT TEMPERATURES. By Capt. J. Ericsson. 
(1th Ildustrations) . ie va wis: ae oe Rea 
NONE: oc Gl Bee he o OG OG bob re a: Wh eee 
ANNIVERSARY ADDKESS TO THE LINNEAN SocigTy. By Geo. BEN- 
THAM) Pakan. aes: ir 
Sciuntiric SERIALS . . oo . 5 ag 113 
SOCIETHIESTAND AGA DEMIEGME Tc) «si (ciye nal ineewmemnmn oa SEE 
OIG ISK! oo 6 So bo 6 od oO fon 6 G 8 116 
WUE 4G Bo eb 6 oo 6 bo 6 cote shoe) eo) em 


NARORE 


THURSDAY UNE 133 1572 


THE BRITISH JLUSEUSL 


‘ie Return published by order of the House of Com- 

mons on April 19, 1872, of the progress made in the 
arrangement of t' 2 collections, and of the objects which 
have been added during the past year to the National 
Muscum, is a document which, althongh only seen by a 
very few persons, cannot fail to be of interest to a very 
large proportion of English people, and also to those 
engaged in scientific pursuits all over the world, 

Confining our attention to the Natural History Depart- 
ment, and commeneing with Prof. Owen’s general report, 
we find that, although every care has been taken on the 
part of Heads of Departments to limit in all possible ways 
by declining or postponing all acquisitions not absolutely 
and immediately pressing, the annual tide of new speei- 
mens still flows in, and during the past year 15,879 speei- 
mens have been added to and incorporated with the 
present crowded series, 

Everywhere throughout Prof, Owen’s report the old 
grief of “want of space” is introduced and persistently 
pressed upon the attention of the Legislature ; but at the 
same time allusion is also constantly made to the time 
when the requirements for increased exhibition-space, 
and more adequate store-rooms and cabinets, will have 
all been met by the galleries of the new Museum, 

We are glad tosee that Prof. Owen puts forward other 
very good and sound reasons, besides the mere over- 
crowding, in favour of a speedy release from the too-re- 
stricted galleries and studies to which the collections 
under his care are at present restricted. “ Inadequacy of 
space,” writes the Superintendent, “is associated with loss 
of time.” Thus: “To meet the wishes and expectations 
of scientific visitors and students in regard to opportunities 
of study and inspection of specimens relating to the latest 
advances in natural history, the well-filled or erowded 
exhibition-galleries and eases have to undergo more or 
less of re-arrangement with removal and interchange of 
specimens, in order to allow place and access to the 
novelties.” 

Again, in the ease of the delicate and brittle specimens, 
the risk which is now incurred in frequently shifting these 
will then be reduced to its minimum, and, consequently, 
the chances of preserving such treasures will be greatly 
increased. It now not unfrequently happens that an en- 
tire series of objects have to be removed and rearranged 
to gain a few feet or even inches of space in some cases. 

All this labour and care in the re-adjustment of series, 
which would be needless if there were abundance of 
exhibition space, will be removed in the new Museum, 
and the same amount of labour can be devoted to the 
more satisfactory task of elassifieation and the true ad- 
vancement of Natural Science. 

Prof. Owen gives in a tabulated form the annual addi- 
tions made to each Department during’ the twelve years 
from 1859-70. The total increase for each is as under :— 


Zoolozy Geology Mineralogy Botany Tota 


Total i 
an | 435,492 78,434 24,945 123,409 662,280* 


* The total numbers are wrongly cast in the printed return. 
VOL. VI. 
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Of course, in certain years the inerease in one or other 
of these Departments has bec.1 specially large ; thus in 
1863 98,754 specimens were added ta the Zoological De- 
partment, whilst in the following year only 7,688 specimens 
were acquired. After all, nnmbers only convey a very 
imperfect idea of increase, so much depends upon 
the size of objects themselves. Thus, for instance, a 
collection of Coleopterous insects, comprising many 
thonsands of examples, may all be contained in a small 
eabinet of twenty drawers ; whilst a tapir, antelope, or other 
quadruped may when stuffed need a ease all to itself, or a 
whale may require an entire gallery goft. long for its proper 
display. Weare glad to hear that the birds and shells 
are better off for room than the other Natural Histary 
divisions; we have always felt when passing through 
this gallery with its fine series of table-eases, and the 
birds occupying the wall-cases, that these two groups 
were specially favoured ; whilst the adjoining mamma- 
lian-salooa but very inadequately represented the actual 
exhibition needs of the higher animals. All this Prof. 
Owen tells us will be set rizht’in the new Museum. 

The use of methylated spirit for the preservation of 
Reptilia and fishes has produced in some eases injurious 
results to some of these specimens. Dr. Giinther will, no 
doubt, speedily remedy this mischief, and the purer 
medium must in future alone be used. All the other col- 
leetions are reported as in good preservation. 

There is a long list as usual of additions to each of the 
Departments. Dr. Gray reports a fine series of Lemurs 
from Madagasear; a Grampus Rissoanus, and a Pike 
whale (Balenoptera rostrata), from the English coast. 
Various Mammals from Abyssinia, chiefly of the Antilope 
family. Among the Birds we find Pheasants, Hornbills, 
and Pigeons, and many lesser members of the feathered 
tribe. Fishes, Reptiles, Mollusea, and tribes of Insects, 
have also been added, likewise specimens of the “ Glass- 
rope-sfouge” (called a “ Coral” in the Report), the Hya- 
donema from Japan, and the beautiful vitreous sponge, the 
Pheronema Grayt, from the eoast of Portugal. Making 
a total in all of 10,577 specimens added during the past 
year to the Zoological Department. 

Of Fossils there seems to be a goodly supply. From the 
La Plata come bones of the Zoxolon, AWylodon, and 
Macrauchenia, the Drepanodon, and the Glyptodon; 
from Australia remains of the Zhy/acoleo (that queer 
marsupial which Prof. Owen demonstrates to be a 
carnivore, and Prof. Flower essayed to make out to be 
only a great root-feeding Wombat), the /protedon (a 
gigantic kangaroo, which probably did not hop, like the 
modern kangaroo, but went onall-fours), the Votothertume, 
Macropis, and many others. The most important 
acquisition during the past year is that of the Van Breda 
collection from Haarlem. ‘This well-known collection, 
commenced by Dr. Peter Camper, the celebrated Duteh 
anatomist, more than 100 years ago, has since been largely 
increased by his grandson, the late Prof, Van Breda, 
secretary for more than fifty years to the Royal Dutch 
Society in Haarlem, who inherited Camper's original 
collection. 

The series of specimens is particulary rich in remains 
of the’ great Meuse lizard, the Jfosasaurus hofmanti, and 
of a giant tortoise, the Chelone hofmani, and many fine 
remains of fishes and reptilia from the Maestricht chalk, 
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the Solenhofen stone, the Brown Coal of Bonn, the Mio- 
cene limestone of Oeningen, and the Trias and Keuper 
of Germany. 

Of English fossils the finest addition is that of the 
Wetherell collection, the author of which was for more 
than fifty years a diligent collector of London clay fossils 
at Highgate and its vicinity. This collection is a truly 
Metropolitan series, and will, when the new Museum is 
prepared, doubtless have, as it deserves, a suitable exhibi- 
tion case. Altogether there have been added to the De- 
partment of Gcology a total of 4,789 specimens. 

Mineralogical science is well cared for by Prof. Mas- 
kelyne. Only 513 specimens have been added, but these 
are each one a valuable addition to the cases. Among 
the most important may be mentioned the Chlorides and 
Iodides of Silver, in distinct crystals, from Chili, and a 
series of remarkable crystals and masses of Iceland spar. 

In the Laboratory new minerals of the Dufrenite class 
have been examined, to which the name “ Andrewsite” 
has been given ; a blue mineral from South Africa proves 
on analysis to be “ Percylite,” only known hitherto in the 
specimen preserved in the British Museum. The Cran- 
bourne Meteorite is still being investigated. 

In the Botanical Department, Mr. Carruthers reports 
along series of important acquisitions during the past 
year. Among other interesting additions to the exhibited 
series may be named a series of microscopic preparations 
of fossil plants, selected partly from the collection be- 
queathed by Robert Brown, and partly from the specimens 
subsequently acquired by the trustees, and exhibited 
so as to show their minute structure by the help of light re- 
flected from mirrors. 

It will be seen that the key-note of the Report is the 
hope of better times coming, not only for the National 
Collection, but for its Officers, in the New Museum. In 
this hope we most heartily concur, and trust that not the 
least reform which will then be inaugurated will be the 
entire modification of the present system, by which the 
actual amount of instruction gained by the public appears 
to be in inverse proportion to the vast resources of this 
great establishment if well and ably administered. This 
is not as it should be, There is no reason why the British 
Museum should not become, under its new management, 
one of the first educational establishments of the country. 


NE WORKS ON GEOMETRY 


Solid Geometry and Conic Sections, with Appendices ov: 
Transversals and Harmonie Division; for the Use of 
Schools, By J. M. Wilson, M.A. (Macmillan and Co. 
1872.) 

Geometrical Note-Book, containing Easy Problents int 
Geometrical Drawing preparatory to the Study of 
Geometry; for the Use of Schools, By F. E, kitchener, 
M.A. 2nd edition, revised. (Macmillan and Co.) 


HESE works are by mathematical masters at Rugby 
School. Their united aim (iu connection with Mr. 
Wilson's two previous parts) is to provide a complete 
course of geometrical teaching, and so to meet a crying 
want of our schools, which has of late led to so much 
agitation. It is now nearly four years since Mr, Wilson's 


| 


first part and Mr. Kitchener’s first edition appeared, at 
which date an eminent reviewer, in his notice of the 
“ Elementary Geometry,” remarked that the forces were 
mustering for the battle, Since that time considerable 
progress has been made in the agitation, and, thanks to 
the Association for the Improvement of Geometrical 
Teaching, which owes its origin in part to a correspon- 
dence commenced in this journal, there seems to be a 
fair prospect, if not of perfect success, yet of the whole 
subject of geometrical teaching being placed on a more 
satisfactory basis. 

The very first resolution put forward by this Association 
in its second Annual Report is, “That some practical 
familiarity with geometrical construction should precede 
theoretical study ; and that the teaching of geometry 
would gain by the free introduction of easy exercises and 
numerical examples or illustrations.” We presume that 
a main object of Mr. Kitchener’s book is to meet this 
suggestion ; and from the fact of a second edition being 
called for we may fairly suppose that it has met a felt 
want. It will be barely necessary to do more here than 
point out wherein this edition differs from its predecessor. 
Without going into details, we may state that the size of 
the page has been materially enlarged ; that instead of 
blank spaces being left for figures to be drawn by pupils 
on the printed pages, there are now inserted between 
every two pages of type two sheets of admirable blank 
paper. The paging is continued on these blank sheets. 
There are three parts in the place of two; the use of the 
protractor is relegated to part ii. ; on p. 37 a return has 
been made to Euclid’s definition of parallels (this is 
doubtless in consequence of the agreement come to and 
embodied in the seventh resolution of the above cited 
Report) ; the third part contains afew simple construc- 
tions connected with tangency and the circumscription 
of figures. There are apparently no typographical errors 
in this well got-up work, and we take leave of it com- 
mending it to all teachers engaged in the arduous task of 
instilling geometrical notions into junior students’ heads. 

It appears to us that the following are the only over- 
sights to point out :—Should not 7 precede 6 on p. 49? 
Exercise 30, p. 25, should be expunged; it is given on 
p. 61, 4, where a definition is given which is wanting in 
the former place. In Exercise 14, p. 62, the case of 
parallel lines has been overlooked ; and on p. 50, for 514 
we get 534 nearly =. 

To turn now to Mr. Wilson’s book. This is charac- 
terised by his usual clearness and ability. The selections 


| . . . . 
and the giouping are, in the main, all that we desire 


in a school treatise ; we would, however, have preferred 
a somewhat more extended treatment of the sphere and 
cylinder. Some properties of the former are cited on p. 
79 which have not been given in the work itself. A little 
fuller notice of these solids would fit the book to meet the 
requirements of candidates for the B.A. London Exami- 
nation ; as by a recent extension of the University scheme 
students are expected to be acquainted with the proofs of 
the properties of these figures, which are assumed in trea- 
tises on mensuration of solids. As indicated in the title, 
the woik consisis of three parts ; the first part covers the 
ground occupied by Euclid xi. 1—21, and further treats of 
polyhedra and stereometry, the whole presented in a clear 
and satisfactory manner, certainly ina form not hard to be 
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understood by an average schoolboy who has mastered 
any ordinary treatise on Plane Geometry. We have found 
our own pupils to read it with interest, partly for a reason 
put forward by the author, that “the geometrical imagina- 
tion is exercised.” We notice for the first time, we 
believe, in a text-book, the term “disposition,” in the 
following connection :—“ Parallel planes are those which 
have the same disposition in space:” the discussion 
raised in these columns in connection with Mr. Wilson’s 
application for a suitable term will be within the recollec- 
tion of most readers, and if we mistake ‘not we are in- 
debted to Dr. Hirst for the suggestion of this appropriate 
word, We note on this page (9) a curious oversight, 
which, however, the student can readily correct.* On p. 
45, for ia read 27. In the short and handy notice of 
transversals we observe the use of the term “ sense,” as 
equivalent to direction. On p. 64, last line but one, read 


AB.CD 
ae =— oe ; and on p. 67, third line, read BOAT 
&c. Other slight typographical mistakes will give the 


reader no trouble. The last of the three parts contains a 
capital summary of the chief properties of the conic sec- 
tions—just sufficient, we think, for class use; for, with the 
limited time at our disposal now-a-days, it is almost use- 
less attempting to take up such extended treatises as the 
admirable ones by Drew and Besant. The figure on p. 
128 is not quite correctly lettered in accordance with the 
proof that accompanies it. 

We have examined and used this book with much satis- 
faction, and hope to see it pass through several editions, 
as we think it calculated to raise the study of solid 
geometry “to a more prominent position in geometrical 
instruction,” and to put the subject of gcometrica] conic 
sections in a more satisfactory state than it at present 
occupies. Ise te 


OUR BOOK SHELF 


The Year-Book of Facts in Science and Art, By John 
Timbs. (London: Lockwood and Co. 1872.) 


Mr. Tins’s books always produce upon us the effect of 
an ill-assorted dinner. There is plenty of solid food, but 
along with it some that is anything but wholesome ; and 
the concatenation is badly managed, and the ccoking 
none of the best. To take the concatenation first : The 
paragraphs in this volume are arranged under a variety 
of headings, but on what principle the assortment is made 
we have failed to discover. Thus we have paragraphs on 
Surface Movements of the Earth and on the Secular 
Cooling and Figure of the Earth, under Natural Philo- 
sophy ; on Earthquakes and Volcanoes, under Geology 
and Mineralogy ; on Protuberances of the Sun, under 
Natural Philosophy; and on Vast Sun Spots, under 
Astronomy and Meteorology ; while two long accounts of 
the Gun-Cotton Explosion at Stowmarket are given, one 
under Mechanical and Useful] Arts; the other under 
Chemical Science. Next, as to the cooking, in other 
words, editing. Very little pains appear to have been 
taken to go to the best authorities on cach subject, or to 
trace statements to their original source. For instance, 
admirable papers as are the Specfator and Pall Jall 
Gazette, we hardly care to know what the one thinks as 
to the chance of men ever being able to fly, or the other 
about the sensitiveness of frogs during vivisection ; and 
some more authoritative judgment on Prof. Tyndall’s ex- 


* There is a similar oversight in the proof of Cor. i., Theorem 27, p. 35. 


periments on the purity of water might have been found 
than that of an anonymous writer in the Zyes. It is 
surely the result of careless editing to find on the same 
page two descriptions of the same bone-cave in Pennsyl- 
vania, although in one instance it is described, by a slight 
geographical confusion, as being situated “in Philadelphia.” 
Very familiar proper names are constantly misspelt or mis- 
quoted. Thus we hardly recognise Padre Secchi under the 
disguise of “ Seeche ;” or the admirable Genevan Society 
which has published so many valuable contributions to 
science, under the name of “The Society of Physics and 
Natural History of Ginevra.” As to the unwholesome and 
absolutely indigestible food, we will refer only to a single 
actual error. Canon Kingsley will be surprised to be made 
responsible, on the authority of our excellent contemporary 
the Builder, for the statement that “lime isa metal called 
by chemists ‘calcium ;’ but it is never found in that state in 
nature. Itis found in a rocky or chalk form.” Other 
blunders almost as gross could be quoted. The book 
gives us the impression that the compiler was under the 
necessity of filling a certain number of pages, and that 
for this purpose the scissors and paste were freely used 
on the material that came the readiest to hand. The 
worst is that by the non-scientific public such books are 
taken as an authoritative record of the progress of science 
during the year, and of the most important inventions 
and discoveries, and the most striking new applications of 
old principles. 


Righthandedness, By Daniel Wilson, LL.D., Professor 
of History and English Literature in University Col- 
lege, Toronto. Pp. 40. (Toronto, 1872.) 

THis pamphlet contains some useful facts bearing on 

the question why some people are left-handed, and 

the antecedent question why more are right-handed. 

Prof. Wilson takes a sufficiently comprehensive view of 

the subject. He admits that the problem does not con- 

cern the hand alone, but the foot, the eye, and the whole 
body. He admits that a similar preference for one side 
may be found among the lower animals ; and he re-states 
with some fresh illustrations the grounds which have led 
previous writers on the subject to conclude that right- 
handedness is the normal condition of all the existing 
tribes of man, and has been so as far back as history, 
tradition, or language extend. He raises the question 
whether, in some cases, we have not translated the ancient 
terms inversely, so that the favourite and stronger hand 
may have been with certain of the ancient nations the 
left ; but has no difficulty in showing, from the described 
relations to the points of the compass, from the form of 
weapons, and from many other sources, that what we call 
the right hand has always been the one chiefly used. 

In another passage Dr. Wilson refutes the idea that the 

Egyptians were a left-handed race, and shows that it has 

arisen from the greater convenience of drawing the figure 

left handed in certain cases. The evidence from language 
is discussed, and the etymology of the words dater, 
aecrm, guingue, sinister is accepted, as given by Grimm, 

Donaldson, and other philologists, who long ago pointed 

out the connection in various languages between the words 

which express the number ten and those for the right 


| hand, the fingers of which complete the tale of ten. 


The learned Canadian Professor does not offer any new 
theory of the reason for the general preference of the right 
hand, or the occasional preference of the left. He dis- 
cusses the hypotheses advanced by Barclay, Hyrtl, Gra- 
tiolet, and Buchannan ; and rightly rejects them all, as 
insufficient or contradicted by anatomical facts. Besides 
these writers, and Prof, Humphry, of Cambridge, who is 
also quoted, Dr. William Ogle has lately published, in 
the “ Medico-Chirurgical Transactions,” an interesting 
paper on “ Dextral Pre-eminence,” in which several new 
facts and observations are recorded. 

Prof. Wilson’s paper is a valuable contribution to the 
literature of the subject. It seems, however, to have been 
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hastily revised. Thus, in four lines quoted from Ovid, 
there are two bad misprints, besides a doubtful reading. 
At present the results obtained in this inquiry are the 
accumulation of facts and the refutation of untenable 
explanations, One may also, perhaps, affirm (1) that the 
primitive condition of man and other vertebrates was, 
as their early foetal condition still is, one of com- 
plete bilateral symmetry of structure, and also of func- 
tional symmetry ; (2) that this primitive ambidextrous 
use of the limbs is occasionally superseded in animals, 
and constantly in all races of men of which we have 
any knowledge, by a preferential use of one side ; and 
that this is a necessary step in development as soon as 
the more delicate operations performed by a single hand 
take the place of those of digging, climbing, &c., in which 
both take part. Itis, in fact, a diiferentiation produced 
by the same causes which have led to the specialisation 
of the fore and hind limbs in frogs, birds, or kangaroos, 
compared with their uniformity of structure and function 
in fishes, crocodiles, and horses ; (3) the prevalent choice 
of the right hand when differentiation was established, 
must have depended on some slight advantage, at present 
unascertained, by which dexterity at last suppressed 
gaucherie; (4) The occasional preference for the lett hand, 
which is often partial and sometimes hereditary, does not 
depend on any “coarse” structional abnormality, but is 
an instance of atavism—of reversion to the primitive and 
universal ambidextrous, or to a subsequent and partial 
lefthanded condition. Po Ho PYEvSsiier 
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[ Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. | 

Ocean Currents 


Ir a free body on the earth’s surface should be moved from 
a lower to a higher latitude without friction by a force in the 
direction of the meridian, it would acquire a certain amount of 
relative eastward velocity, which would be the same whether the 
body moved toward the pole with a very slow uniform velocity 
arising from a single impulse, or whether it moved with a con- 
tinual accelerated velocity down a gradient by the farce of gravity. 
Ifa particle of atmosphere or of the ocean is moved in the same 
way by a similar force, and does not acquire the same amount of 
relative eastward velocity, the difference between the velocities in 
the two cases is the true measure of the effect of friction. But 
from the amount of work done, or velocity generated or de- 
stroyed, nothing can be inferred with regard to the acting force, 
unless we take intoaccount the length of time during which it 
acts. The velocity of the interchanging motion of the water 
between the equator and the pole, discovered by Dr. Carpenter, 
is extremely small, perhaps not as much as a mile per day, and 
less than tidal velocities in the open ocean. If a great amount of 
eastward velocity, therefore, is destroyed ly friction in the case 
of a particle of the ocean in moving from a lower to a higher 
latitude, it is not because the friction is great, but because it acts 
during a very long time. 

If the velocity in the direction of the meridian were one mile 
per day, the deflecting force, at the parallel of 45°, arising from 
the earth’s rotation, would be about equal to the force of gravity 
along a regular gradient of 6ft. between the equator and the pole. 
Both the velocities north or south and east or west, and the 
amount of friction belonging to any given velocity, are unknown 
quantities. 
equator and the pole, which Mr. Croll allows to be the measure 
of the force due to the difference of temperature or density be- 
tween the equator and the pole, would soon give the particles of 
water without friction the velocity of one mile per day, and the 
question now is, whether the force would then be sufficient to 
overcome the friction belonging to this small velocity ; for the 
inertia of the water being once overcome, all that would be re- 
quired of the force would he to overcome the friction. 

The velocity of motion between the equator and the pole being 
probably of the same order only as tidal velocities, we may sup- 


pose the friction in the two cases to be somewhat of the same | 


The force down the gradient of 6ft. between the | 
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order. Now the friction in tidal velocities inthe open sea, when 
nat regarded as entirely insensible, has always been regarded as 
a quantity ofa second order in comparison with the disturbing 
forces producing the tides, or at least as being much less. But 
the force producing the tides is about eyual to the force of 
gravity along a gradient of two feet between the cquator and the 
poles. If we therefore suppose the force necessary to overcome 
the friction of tidal velocities to be one-fourth of that producing 
the tides, then the force of gravity on a gradient of Gin. between 
the equator and the poles, would be sufficient to overcome the 
friction Lelonging to the slow velocities of the motion discovered 
hy Dr. Carpenter, if we suppose, as above, that the amount of 
friction in the two cases is of the same order. But this is only 
one-twelfth part of what Mr. Croll allows to be the available 
force for this purpose. According to the preceding view, there- 
fore, the difficulty is not in finding a sufficient force for overcoming 
the friction of Dr. Carpenter's slow velocities, bnt in disposing ot 
the abundance of force we have on hand for that purpose. 
Washington, May 24 Wo. FERREL 


The Wanderings of the Esquimaux 


T AM much obliged to Dr. Rae for his courteous letter upon a 
subject in which he is so deservedly an authority, while I am 
only a student. ‘The question upon which he joins issue with 
me, namely, the southerly migration of the Esquimax, is one 
upon which I ought to bow to his authority; but there are 
some difficulties attending the solution he offers which deserve, 
I think, consideration. Ifthe Greenland Esquimaux came from 
the north, as both of us are agreed, it is probable that the stock 
from which they sprung are the so-called Arctic Highlanders of 
Smith’s Sound, about whom Mr. C. Markham has written both 
in the Ethnological Journal and the Journal of the Geographical 
Society. They are broadly distinguished from the Esquimaux of 
«America by the use of stone igloos instead of snow huts, and by 
their ignorance of boats, either kayaks or omenaks. These Arctic 
Tighlanders are a diminishing race. M‘Clintock tells us ‘‘ that 
they have become alarmed by the rapid diminution of their nnm- 
bers through famine and disease” (Travels, 137). Along the 
shores of Smith’s Sound are the ruins of many deserted huts, 
moss-growa, and of considerable antiquity. The skulls of musk 
oxen without their lower jaws, a proof that they had been killed 
by Esquimaux, are also found scattered along the same coast 
(id. 76). These facts show that the Esquimaux were formerly 
abundant in very high latitudes, where they have now become 
very few in number. What is true of Smith’s Sound is also 
true of the great Archipelago of the Arctic circle known as the 
Parry Islands. These also are dotted with the moss-grown ruins 
of ancient and deserted hunts, the remains of a once numerous 
race in an area now, I believe, entirely deserted by the Esqui- 
maux. These two places are in the highest latitudes yet reached 
by navigators. 

Dr, Rae would make these Northern Esquimaux to be wan- 
derers from, the American Continent; but, putting aside the 
difference of customs, which seem to show that the American 
Esquimanx are not the primitive stock of the race, but have 
heen sophisticated by contact with the Indians, I may quote 
the following passage from Mr. Markham, who has studied the 
question with some care :—‘t The American Esquimaux never go 
from their own hunting range for any distance to the inhospit- 
able north. Except in the case of the Pond’s Bay natives who 
followed up the whalers for a specific reason, there is no instance 
of their having gone north, and it is unreasonable to suppose that 
they would doso” (Journal of Ethnological Socicty, 4, new series, 
135). 

When I quoted the traditions about the migration of the 
Esquimaux having been southerly, I had the passage especially in 
my mind where Sir John Franklin describes the Chippewyan 
legend about the discovery of copper, beginning with the words, 
“ he Chippewyans suppose the Esquimaux originally inhabited 
some land to the northward, which 1s separated by the sea from 
this country ; and that in the earliest ages of the world a party 
of these men came over and stole a woman from their tribe, 
whom they carried to this distant country, and kept in a state of 
slavery, &c.” (Franklin’s Narrative, 146). 

Dr. Rae, on the contrary, thinks they came from the west. 
Now Mackenzie, who certainly knew the country well, says :-— 
‘* The progress of the Esquimaux, who possess the sea-coast from 
the Atlantic through Tludson’s Straits and Bay, round to Mac- 
kenzie River, and, I believe, further, is Axown to be westward. 
They never quit the coast” (Mackenzie’s Travels, 406). ae 
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The Asiatic origin of the Esquimaux seems to me to be a very 
problematical solution of the difficulty. There are Esquimaux 
in Asia undoubtedly. The so-called Tchuktchi of Tchuktchi 
Ness are Esquimaux, but they are a very small fragment, and 
are apparently emigrants from the opposite shores of Behring 
Straits. Between them and the American Esquimaux there is 
a considerable intercourse, which has led to the products of 
Russian manufacture being found along the shores of the Arctic 
Ocean ; and the American Esquimaux constantly pass the Straits 
for purposes of barter. Beyond the fragment of this people 
found at the extreme north-eastern part of Asia, anda few of 
the Kamskatkans, I know of no Asiatic race whose language, or 
custom, or physique, favours the opinion that they are connectcd 
with the Esquimaux, ‘The course of migration has rather been 
westerly and easterly. The Tchuktchi proper and the Koriaks, who 
are a very different race from the Tchuktchi of Vechuktchi Ness, 
have been pressing to the west, and have upiooted numerous trihes, 
such as the Omoki, &c. These latter were portions of a widely- 
spread race now represented by ‘he fast-diminishing Jukagiri, 
whose language, so far as 1 have examined it, is very different 
from the Esquimaux (a copious vocabulary may be seen in Billing’s 
travels), Again, between the travels of Cooke and those of 
Whymper, the language of the inhabitants of Kotzebue Sound 
has changed considerably, and become more Esquimaux, which 
seems to show that the Esquimaux have quite recently been 
pressing in this direction also, 

All these facts point to apparently only one conclusion, that 
the original heme of the Ii-quimaux was in the regions near the 
Pole, trom which they have migrated to a more temperate 
climate ; and I can see no good cause for such migration, except 
the increasing rigour of the climate. The question is one of 
great interest, both to ethnology and physical geography, and I 
hope Dr. Rae will favour your readers with some more facts on 
the other side 

While the evidence seems to be overpowering that the climate 
has been gradually growing more severe in the highest latitudes, 
there is a good deal of evidence which points to a corresponding 
decrease of severity elsewhere. We cannot read the descriptions 
of Gaul and Germany in Roman times and reconcile them to the 
state of things that at present exists there, without believing that 
the climate has very much improved. It is rash to take isolated 
seasons, but we may compare with profit the accounts of the 
terrible winters of Roman days, during which the Rhine and 
Danube were frequently frozen over, with the comparative 
mildness of modern times. The reindeer and the elk then 
rarged far to south of their present habitat. Ovid’s lamentations 
over the fearful severity of his place of exile on the coast of 
Thrace are matched by the accounts of white foxes, &c., which 
then lived there, and by the proveibial rigour of the winters on 
the ccasts of the Black Sea; while the diminution in the energy 
and vigour of the races that inhabit the Mediterranean border- 
land can best be accounted fcr by the theory which makes them 
to have in some measure succumbed to a more enervating climate. 
If this be true, we have a very remarkable fact hitherto ignored, 
so far as I know, by scientific men, namely, that it is possible 
that circumpolar climate may have been very temperate when 
the climate of more southern latitudes was very severe. This 
paradox, upon which I shculd very much like to have the 
opinion of some of ycur correspondents, is favoured by the 
following fact :—‘‘ It is a common remark of those who frequent 
the Polar seas, that they find always the least obstruction from 
ice when the preceding winter has been very severe in more 
southern latitudes. In the year 1766, thongh the frost had 
proved most intense through the rest of Emope, the whaleis 
reached a high latitude ; and not to multiply instances, the three 
last seasons (7.c. 1815, 16, and 17), which have been reckoned 
very cpen, have succeeded 10 winters notoriously cold and pro- 
tracted,” Ldinburgh Review, 30, 34). We have cnly to exiend 
the analogy of a season to a number of seasons, and we at once 
get a similar result to the one above named, 7.¢., that an increase 
of severity of climate in low latitudes is balanced by a diminution 
of severity in high ones. I need hardly point the moral in the 
present letter of the value of such a result in specula- 
tions on the existence of the mammoth in Siberia and Northern 
Russia during the Glacial epoch, &c. 

Derby louse, Eccles, June 4 


Origin of Cyclones 


In Nature of August 17, 1871, Mr. J. J. Murphy 
calls attention to a paper by Mr. Meldrum on the origin of 
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storms in the Bay of Bengal, &c. This paper advocates the 
theory of their origin ‘‘in the meeting of the trade-winds in the 
northern and southern hemispheres, at some distance north or 
south of the equator.” 

Mr. Murphy says :—‘‘ Over the greater part of the Pacific 
cyclones do not appear to be found. ‘The reason of this probably 
is that, in consequence of the temperature of the sea changing 
but little with the seasons, the two trade-winds over the Pacific 
mect each other nearly on the equator all the year round ; though 
I do not know how far this is confirmed by observations on the 
winds of that ocean.” 

Very little is known about the meteorology of this part of the 
Pacific, and my object in writing is to communicate to Mr. 
Murphy and others who may be interested in the subject the 
folluwing facts :— 

1, There is rarely a year without at least one cyclone passing 
through, or in the neighbourhood of, one of the following groups 
of islands, viz., Fiji, Samoa, or llervey. 

2. The cyclone season extends over a greater part of the 
period during which the sun is south of the equator ; conse- 
quently, when the trade-winds from the north reach farthest 
south. Cyclones are most prevalent about the middle of the 
season, or rather later than the middle. They rarely visit us 
earlier than December or January. 

3. They are usually preceded fora few days by strong northerly 
winds. During such winds we watch the barometer very care- 
fully, as a sudden fall is a sure indication of a cyclone near at 
hand. 

I may add that a strong northerly wind is blowing in this 
group at the present time. It was indicated by the barometer 
thirty-six hours before 1t reached us, and was preceded by a day’s 
calm, It then burst upon us suddenly with fury, but after a few 
hours modeiated to about the force of the 8 FE. trade-wind. 

S. J. Wittem ce 

Leulumoega, Samoa, Scuth Pacific, Jan. $ 

P.5.—Since the date of my last note we have had two carth- 
quakes—Nov. 13, at 5.5 P.M., vertical, with a great 1umbling 
preceding and accompanying it; Dec. 15, at 12 noon: dcuble 
shock, with an interval of thirty seconds : slight. 


Rain after Fire 


SomE old settlers helieve that great bush fires cause iain. 
During this summer exceptionally diy weather has prevailed 
over the greater part of New Zealand, more especially aler g the 
eastern coast; in several of the towns prayers for rain have been 
cffered up in the churches. 1 beg to send some notes of recent 
date eatracted from our home diary. It should be stated that 
this district, adjoining Banks’ Peninsula, has been suffering 
from extensive bush fires since the 1Sth of last month. 

“Feb. 1. Strong N.-Wester; very hot; 92° in the shade 
under the back verandah. Heavy, bush fire on the hill still 
burning ; showes in the evening.” 

On the coast here it is very unusual to have rain with a N.W. 
wind, which is dry and parching. 

“Feb. 3. Strong N.-Easter ; showers in the evening.” 

The bush fire was still burning, and continued to doso till the 
7th. On the 5th most of the neighbours turned out to save 
some property in great danger of being destroyed by the fire. 
N.E. is a cool dry wind from the sea. 

“Feb. 16. Strong N.E. Heavy bush fire under Omauhate 
and about Cass Peak. Slight showers from the $.W. in the 
moining ; wind veered round to N.E.” 

Our rainy quarter is 5S. W. with a low tempcrature ; less fre- 
quently we experience thick weather from S.E., acccmpanied 
by fine rain. ‘These fires have been traversing a range cf hills 
(more or less timbered in the gullics), their heights trom eleven 
to about fcur hurdred feet above the level of the sea. I believe 
the showers noted to have been as local as the fires ; the direction 
cf the wind is given as prevalent on the dates mentioned, with 
some indication as to its strength, but we have no memoranda as 
to its force during the actual fall of rain. Opportunities of 
watching the gradual formation of cumulus cloud above dense 
volumes of smoke are by no means rare in this part of New 
Zealand, where the occupiers of Crown land have periodical 
buinsngs of their run, or great portions thereof, in early spring. 
These notes are forwarded in the hope of helping to illustrate 
the question of whether fires cause rain, no opinion is ventured 
on the subject, but this curious phenomenon should be further 
investigated. THomas Il, Potts 

Ohinitahi, New Zealand, Feb. 19} 
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On Adhesion Figures 


A prop of crude carbolic acid placed on the surface of cold 
water exhibits the most surprising and beautiful ‘“ cohesion 
figures.” I am not aware that Mr. Tomlinson has described the 
behaviour of this substance. So lively and unpredicted are the 
movements of the drop that its action resembles that of a living 
creature. At first it pulsates, then its edge breaks up into crispa- 
tions, and a motion begins like the waving tentacles of a sea- 
anemone. Sometimes the drop will sail about in a crescent 
shape, or shoot out independent httle rings, which gyrate and 
rush about like a rotifer, until at last they burst into a myriad 
of intensely active little specks, Warm water destroys all action, 
by lessening, I suppose, the adhevion of the liquids. 

To your readers it is trite and useless to remark upon the 
interest that attaches to the careful and continued observation of 
the most familiar things. But I wish the leisure classes could 
understand this. How many pleasant anl instructive hours 
might some of them spend in examining such common things as 
essential oil dropped on water, even drops of ink falling through 
water, or puffs of smoke through air or a candle flame, or a 
hydrogen flame, or iron filings sprinkled on paper over a magnet, 
or, among other simple things, best of all a block of ice in a sun- 
beam. From the contemplation of such phenomena one rises 
with an increasing joy, and not a little humbled at one’s own 
ignorance before the orderly mystery that pervades everything. 

24, Elgin Road, W. J. H. SPALDING 


A Suggestion to Opticians 


THERE is a method of mounting self-registering meteorological 
thermometers very commonly employed, and one which for 
some purposes, as, for instance, for determining the temperature 
immediately over the surface of the ground, is an excellent 

Jan. 
f J allude to the placing of the divided thermometer stem in a 
larger tube forming a jacket to it, and fixing it with india-rubber 
packing, which makes an air-tight stopper round the neck. 

Now it is frequently observed that when thermometers fitted in 
this manner are exposed to cold, a copious deposition of dew 
takes place, both on the stem and in the interior of the jacket, 
rendering the accurate reading of the instrument a matter of 
sone difficu'ty. I would therefore suggest to makers of this 
class of instrument whether it would not be advisable for them 
to dry, I do not mean merely heat, the alr in the tubes, or else 
enclose some water-absorbing substance, as calcium-chloride, in 
the tube before finally inserting the india-rubber stopper. 

It is extremely probable my sugge-tion is not anewone. I 
have no recollection, however, of havmg heard of such a plan 
being emp!vyed by any maker, G. Marius Wuipr.e 

Kew Observatory, June 10 


The Ferrara Floods 


May I ask for space to draw the attention of engineers to the 
question whether the beds of embanked iivers rise or not? The 
affirmative is argued (and in reference to Ferrara) in the last 
chapter of ‘‘Rain and Rivers,” against the negative of the 
eminent American engineer Ellet. The title of the chapter is 
“ Ellet on the Mississippi.” GEORGE GREENWOOD 

{rookwood Park, Alresford, June 8 


FORCE AND ENERGY 


THE CONSERVATION OF ENERGY A FACT, 
HERESY OF SCIENCE 


NOT 


N an article entitled “ The Heresies of Science,” pnb- 
4. jished in a recent number of the London Quarterly 
Review, two widely different principles are oddly linked 
together as heretical dogmas, the doctrine of Evolution, 
and the Conservation of Eneryy. 

On the doctrine of Evo/ut/on the writer has nothing to 
say. 

te fo c discussing with the “Reviewer” the validity of 
the Conservation of Energy, it is quile necessary to 
define the terms which may be employed, such as Force, 
Energy, Potential, Sound, Light, Heat. 


It is much to be regretted that a far greater degree of 
logical accuracy in the use of terms than is usually met 
with, does not exist amongst even the ablest writers on 
physics, for many of the arguments adduced against 
physical principles lie not against the principles them- 
selves, but against the indefinite language in which they 
have from time to time been expressed. There is probably 
no term employed in physics that has been more misap- 
plied, and in its misuse has led to greater confusion of 
ideas, than “ force,” 

Force has been thus defined by our ablest modern 
physicist.* “What I mean by the word force is the 
source or sources of all possible actions of the particles or 
materials of the universe.” 

This definition of force is substantially the same as the 
writer’s definition + to which the reviewer takes exception, 
but which may perhaps with advantage be thus amplified ; 
Force is a mutual action between the atoms or mole- 
cules of matter, by which they are either attracted towards, 
or repelled from, each other ; and by this action energy is 
imparted to the matter put in motion. It may be further 
remarked that force is essentially either attractive or 
repulsive. 

The writer sees no reason to amend his definition of 
“Energy ”—namely, that it is sre power of doing work, 
Tt may, however, be remarked that the existence of energy 
in matter implies the existence of motion, and vice versi; 
but it by no means follows that motion and energy are 
convertible terms, for motion means only the act of 
moving, or changing the position occupied in space. 

The term “ Potential” applied to force or energy means 
inactive, but capable of being called into action. Thus, 
if a weight be raised, a certain amount of energy is ex- 
pended in raising it, and so long as the body is supported 
the energy expended in raising it remains potential in it, 
but when allowed to fall freely 2 vacuo to the level from 
which it was raised, the body acquires exactly the amount 
of energy that was expended in raising it. In the same 
manner the repulsive force of the molecules of the highly 
ignited gases into which gunpowder is resolved by igni- 
tion may wita equal propriety be said to be potential in 
the unignited powder. 

The remarks with which the writer’s interpretation of 
the terms “force” and “energy” have been met by 
the reviewer may here be appropriately noticed, 
Ouoting the introductory chapter already referred to, he 
adds: “his doctrine regarding the nature of force has 
thus no connection with sound philosophy ; by force Mr. 
Brooke evidently means what other advocates of con- 
servation mean by potential energy.” Does then sound 
philosophy consist in the impossible task of agreeing as 
to the meaning of terms with those who do not agree 
amongst themselves? Oris sound philosophy monopo- 
lised by, and crystallised in the opinions of the reviewer ? 
Sound philosophy would seem to consist rather in assign- 
ing appropriate meanings, involving no inconsistency or 
contradiction, to terms of frequent occurrence in all works 
on physics. 

If the above definitions of force and energy be accepted, 
it is obvious that the term “force,” as used by Grove, 
Tyndall, and many others, means sometimes force and 
sometimes energy. Thus, forexample, “the conservation 
of force” becomes a simple truism, for its exercise being 
a function of matter, force must necessarily be coeval 
with matter. The reviewer (p. 22) thus quaintly expresses 
the relations of force, energy, and motion :—“A given 
motion viewed as a cause is force, while the very same 
motion thought as an effect is energy.” Motion, it is 
presumed, can mean nothing else than the act of moving ; 
but how the act of moving, whichever way we look at or 


* Faraday, MSS. Croonian Lectures on Matter and Force, hy H. Bence 
Jones, M.D. p. 35. 

+ Introductory chapter to the Sixth Edition of ‘‘The Elements of 
Natural Philosophy.” 
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think of it, can either produce energy or do work, it is 
difficult to conceive; has this “any connection with 
sound philosophy "? and does not the reviewer here him- 
self “forget that each thing is itself, and not something 
else” (p. 22, I. 89). 

The writer would commend to the serious attention of 
his brother-physicists the above definitions ; he would also 
submitthe following definitions of sound, light, and heat, the 


former of which has, however, been elsewhere declared to be - 


incapable of definition,* as well as by the reviewer (p. 22). 
Sound may be defined to be the impression produced by 
certain vibratory movements of matter upon appropriate 
sensuous organs, including both the receptive and per- 
ceptive apparatus. Whether the tympanum be incapable 
of receiving sonorous vibrations, or whether it vibrate 
sympathetically while the structures of the internal car 
are incapable of appreciating its vibrations, there can be 
no sound, 

And why may not the same definition apply to light and 
heat? It is, in fact, far from improbable that the percep- 
tions of light and heat may result from the impressions 
produced by the same identical vibrations on different re- 
ceptive organs ; that of light on the eye and its nervous 
appendages, that of heat on the organs of comman sensa- 
tion. In common parlance, the terms sound, light, heat, will 
doubtless continue to be applied indiscriminately to the 
vibratory motion producing, and to the impressions pro- 
duced ; and to this there can be na objection, provided no 
advantage be taken of the misnomer to found thereon an 
assumption of the identity of the proximate cause and the 
resulting effect. 

The reviewer has sought to kill two birds with one 
stone, and has made a vigorous onslaught against the 
conservation of energy in general, and the writer in par- 
ticular, regarding the theory of latent heat ; but it may 
reasonably be questioned how far “sound philosophy ” is 
shown in attempting to convict an author of admitting an 
insuperable difficulty in the adoption of a given principle 
by quoting his statement of the difficulty, and coolly sup- 
pressing his immediately subsequent explanation of it. 
He thus quotes the writert :—“ Latent heat has ever been 
held up as the great stumbling-block of the dynamic 
theory, because it is impossible to conceive motion to be 
reduced to a state of quiescence, but remaining still ready 
to start again into action.” 

But instead of continuing the quotation thus :—“ This, 
however, is merely a confusion of ideas, the fact being 
that when any substance passes from the solid to the 
liquid, or from the liquid to the gaseous form, a certain 
portion of the impressed heat-force is continuously occu- 
pied in overcoming molecular attraction, and thereby 
effecting the change of form; and this heat cannot be im- 
parted to other bodies so long as it is occupied in main- 
taining that change,” he ventures to state :—‘‘In this we 
quite agree, and hence we think it unnecessary to give 
Mr. Brooke’s reasons for believing a doctrine which he 
allows to be inconceivable”!!! Whether “sound 
philosophy ” or not, is this common literary honesty? 
What Mr. Brooke allows to be inconceivable is obviously 
not the doctrine itself, but ithe conclusion drawn from 
fallacious arguments adduced in opposition to it; for to 
assign reasons for believing what one allows to be incon- 
ceivable would be nothing less than pure and simple 
evidence of mental alienation. 

The fact is that the term “latent heat” is an unfortu- 
nate one, and has mystified the reviewer, as well as many 
others. It ought long ago to have been consigned to the 
limbo of discarded hypotheses, together with the material 
or corpuscular theory of heat from which it arose, 1f 
heat consisted of material particles, it might be supposed 
to become latent among the molecules of grosser matter, 


* “A logical definition of sound is impossible.” Dr. M‘Canu ou “ Force 
and its Manifestations,” a paper lately read before the Victoria Institute. 
+ Elements of Natural Philosophy (p. 786). 
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just as a handful of shot, if dropped into a box full of 
marbles, would lie hid amongst them, and be lost to sense, 
and would so remain until shaken ont again; but mere 
vibratory motion cannot be theoretically dealt with in this 
fashion. 

A much better term would be exgaged or occupied heat, 
for the so-called latent heat is wholly engaged or occupied 
in maintaining the change—firrst from the solid to the fluid 
state, and secondly from the fluid to the gaseous. The 
facts are very plain; a pound of water at the temperature 
of o° C., or the freezing point, mixed with a pound of water 
at 79° yields two pounds at the mean temperature of 
39°5; but a pound of ice or dry snow at the tempera- 
ture of o° mixed a pound of water at 79° yields two 
pounds of water ato’, becanse the 79° of sensible heat 
in the water are now employed or occupied in maintaining 
such an amount of vibratory motion in the molecules of 
the ice, that they are no longer able to obey that polar 
attraction by which they were previously aggregated to- 
gether in given directions so as to form crystals (for 
though not so evident in ice, the crystalline character of 
snow is notorious), and the heat-energy, being thus occu- 
piedin doing work, is incapable of doing any other work, 
as for example on the organs of sensation, at the same 
time; on the principle that you cannot “eat your cake, and 
have it too.” The same reasoning applies to the change 
from the fluid to the gaseous state; but in this case a 
much larger amount of thermic energy is employed in so 
far removing the molecules from the sphere of each other’s 
attractions that the balance of their mutual forces is re- 
pulsive, and so long as that repulsion is maintained, the 
dry steam manifests all the properties common to the 
fixed gases. “Latent” heat, then, when properly under- 
stood, ceases to be a “stumbling-block to the dynamic 
theory of heat.” 

One finds oneself occasionally brought by circumstances 
into an unwelcome generalisation. Thus the reviewer, 
speaking of the supporters of “conservation” in the 
lump, says (p. 21) “they take it for granted that force is 
motion and nothing but motion.” This the writer entirely 
and absolutely denies. The reviewer, then immediately 
preceding his observations on the writer’s views, quotes 
from Prof. Bain that “Inert matter in motion is force 
under every manifestation.” This is plainly an abuse of 
language, in which the writer, as one of the “they,” de- 
clines to participate ; inertness and force are hardly con- 
comitant ideas, and matter, whether in motion or at rest, 
is assuredly not force. The term heat-potential adopted 
by Mr, Rankine is admissible only in relation to heat as 
previously defined; the thermic energy can hardly be 
termed potential while it is employed in doing work. 

The reviewer (p. 19) quotes, and objects to, the explana- 
tion of latent heat offered by Prof. Tait: that while sen- 
sible heat is szo¢Zon, latent heat is pos?tion. The writer 
must acknowledge his inability to derive any definite idea 
from this statement of Prof. Tait ; he cannot therefore 
express either assent or dissent. 

The writer must plead guilty to having made use in the 
treatise above referred to, in common with many others, of 
a phrase which is not strictly accurate, viz., that sound, 
light, heat, and electricity are modes of motion, It would 
be more exact to state that they are so many forms of 
energy, or effects due to matter affected by certain modes 
of motion. 

It is rather surprising that the reviewer should have 
ventured to dogmatise on the very slender knowledge 
either of physical facts or hypotheses that he evidently 
possesses. Thus he states (p. 33, note) regarding the in- 
vestigations of Dr. Joule :— 

“By means of machinery a weight of 772 Ibs. is made 
to turn a small paddle-wheel placed in one pound of water, 
Dr. Joule found that the descent of the weight witha given 
velocity through one foot raised the temperature of the 
water exactly 1°F.” Now this small sentence contains 


124 


a curious concatenation of crrors. Dr. Joule never em- 
ployed a weight of 772 Ibs., for the weights he employed 
were all under 30]bs.; he never cmployed the energy ac- 
quired by his descending weights in stirring an exact 
pound of water, for the stirring vessc] was not constructed 
to hold that particular quantity ; neither did he find that 
the descent of the weight with a given velocity raised the 
water cxactly I F., for the velocity of descent has 


nothing whatcver to do with the result; since precisely | 
the same amount of energy is acquired by a body in de- | 


scending through the space of one foot by the action of 
gravitation, whether onc minute or onc month were occu- 
picd in the descent. For the sake of convenience, and in 
order to avoid a source of error, it was desirable only that 
the weightS should descend slowly, and with a tolerably 
uniform velocity. 

So much for the reviewer's knowledge of facts; now as 
to his knowledge of theories. He writes (p. 31) :-— 

“The supporters of the doctrine of the indestructibility 
(? conservation) of energy have adopted a method the re- 
verse of scientific. They start with the assumption of 
perpetual motion by means of transformation. In order 
to make facts fit their hypothesis, they take for granted 


that heat, light, electricity, and magnetism, are modes of | 


motion, but not requiring a material basis to account for 
their phenomena. Some, however, seem to be aware that 
motion of necessity implies something moving, and that 
this something must be matter in some of its forms, and 
that consequently it is a great mistake to suppose that the 
dynamical theoty is inconsistent with the materiality of 
heat. Finding that they have been a little too hasty in 
getting rid of the old imponderables, they are now quietly 
bringing them back under a new name, hoping, doubtless, 
that their few remaining friends may not be able to re- 
cognise them. Instead of the ‘imponderables’ we now 


have the ‘luminiferous ether’ which fills stellar space, | 


and even permeates all the grosser forms of material 
existence.” 

This sentence expresses a gross misrepresentation of 
the course of philosophic thought. Can the reviewer point 
out asingle physicist who for a moment doubts that “ mo- 
tion of necessity implics something moving, and that this 
something must be matter in scme of its forms ;” it is an 
axiom that not “some” but all must obviously admit. 
When it was supposed that light and heat consisted of 
material particles projected with immense velocity from 
their radiant sources, and that electricity and magnetism 
were “ fluids” travelling with similar velocity, it might be 
assumed that inter-stellar space is an absolute vacuum ; 
but when the progress of physical knowledge developed 
phenomena which were partially or wholly incapable 
of explanation on this hypothesis (such as diffraction and 
interference, and subsequently those of the polarisation of 
light and heat); but which became perfectly intelligble 
on the hypothesis that these forms of energy consisted 
in vibratory molecular motion transmitted with the same 
grcat velocity, the existence of a highly attentuated and 
elastic medium as the denizen of infinite space, became a 
necessary part of the theory; and this, in unavoid- 
able ignorance of its precise nature, was termed ‘ ‘ether.” 
Hence, in direct opposition to the reviewer’s statement, 
physicists take for granted that “light, heat, electricity, 
and magnetism ” do require a “material basis” (that is, 
matter as a means of their transmission) “to account for 
their phenomena ;” and his dictum about physicists 
getting rid of the old imponderables, and now bringing 
them back again, is unmitigated nonsense. 

The attribute of imponderability has been ascribed to 
the hypothetical substance “ether” by many physicists who 
hold that it monopolises the property of transmitting the 
waves of light and heat, and is therefore intersticially de- 
posited in all kinds of matter. The writer is, however, 
more inclined to believe, with Mr. Justice Grove, that all 
kinds of matter are susceptible of these vibratory motions, 
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and hence that the hypothesis of zx/erstictal ether is 
gratuitous ; his reasons for such opinion being elsewhere 
in print, need not be here repeated.* 

lt may be further suggested that for all that is positively 
known to the contrary, all kinds of matter may possibly 
be susceptible of a fourth state or condition, which may 
be termed the “ethereal,” and which in tenuity and elas- 
ticity may be as far beyond the gaseous, as the gaseous is 
beyond the fluid state; possessing also the mechanical 
properties of a jelly, rather than those of a gas. 

The writer can hardly be expected to take up the 
cudgels for others against the reviewer ; but in concluding 
the remarks on this point, it may be observed regarding 
the reviewer’s emphatic denunciation of an alleged des- 
crepancy between Grove and Tyndall, that the discrepancy 
exists only in his own misunderstanding the quotation 
from the “ Correlation of Physical Forces,” viz., that “it 
requires no great stretch of imagination to conceive light 
and electricity as motions, and not as things moving,” in 
which the writer clearly contrasts the undulatory and cor- 
puscular theories, as commonly understood. Enough has 
now been advanced to show that the reviewer nced not look 
very far from home for a conspicuous example of that 
which he has so freely attributed to the unhappy physic- 
ists, namely that they do but “darken counsel by words 
without knowledge ” (p. 23). 

The equivalence of dynamic and thermic energy is the 
only one that has as yet been determined quanttatively. 
He must be a bold man who denies that the sun shines at 
noonday ; and scarcely Jess audacious is the assertion of 
the reviewer that the experiments of Dr. Joule do not con- 
firm this equivalence. Dr. Joule conducted four distinct 
series of experiments, three series on the amount of thermic 
energy produced by molecular friction in stirring respec- 
tively water, oi], and mercury; the fourth, on that produced 
by the friction of two iron surfaces against each other. The 
four numerical results accorded very nearly, and after 
assigning to each result its weight, according to its esti- 
mated liability to error, he deduced the mean value of 772 
foot-pounds as the dynamic equivalent of thermic energy.t 
In the metrical system, in which the units of quantity are 
one kilogramme, one metre, and one degree in the centi- 
grade scale, the above equivalent is represented by 424 
dynamic units, which, for brevity’s sake, we may as well 
agree with the French in calling ‘‘dynams.” 

The reviewer, in ignorance probably of the amount of 
labour bestowed on this subjcct, seems to imagine that by 
ignoring Dr. Joule’s results, hc has demolished the basis 
of thermodynamics ; but if so, he is grievously mistaken. 
It is a remarkable and unprecedented confirmation of 
this theory, that the numerical results arrived at by three 
distinct methods of investigation, in the hands of as many 
independent physicists, should be found to agree within 
very narrow hmits of error. 

It has been found by experiment that aless amount ofheat 
is required to raise a gas maintained at a constant volume 
one degree of temperature, than when the gas is allowed 
to expand under a constant fressvre. Suppose, for ex- 
ample, that the gas be enclosed in a vertical cylinder under 
a piston of 100 square inches area, the atmospheric pres- 
sure on this piston will be 1,500 lbs., and the raising this 
piston is equivalent to raising a weight of that amount. 
Dr. J. R. Mayer, assuming that the difference in the quan- 
tities of heat in the two cases above mentioncd is equiva- 
lent to the work done by the expanding gas, proceeds to 
determine the numerical value of these equivalent quanti- 


* Lecture on Force and Energy, delivered at the Royal Institution, J/eds- 
cal Times and Gazette, July 8, 1871. 

+ For the sake of those readers who are not already familiar with this suh- 
ject, we may state that a foot-pound is the amount of energy acquired by a 
weight of one pound in descending through the vertical space of one foct, or, 
in other words, the amount necessary to raise one pound one foot: and the 
numerical equivalent here given means that 772 dynamie units are equivalent 
to the amount of thermic energy required to raise the lemperature of one 
pound of pure water, at or about the mean temperature of the air, one degree 
of Fahrenheit’s scale. 
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ties. Taking the specific heat of air to be 0°267, as at 
that time determined by the observations of De la Roche 
and Berard, he found the dynamic equivalent of an 
unit of thermic energy to be 367 dynams. But if, in the 
calculation of this number, the more careful and accurate 
subsequent determination of the specific heat of air by 
Regnault be substituted, namely, 0°2375, the result gives 
as the equivalent 426 dynams; a result almost identical 
with that of Dr. Joule, but based on purely theoretical 
considerations. 

Subsequently M. G. A. Hirn* pursued a course of 
observations exactly the reverse of that of Dr. Joule, 
namely, to determine the amount of heat converted into 
work in the steam-engine, Taking it as an axiom, which 
he showed to be in strict accordance with analytical in- 
vestigations, that the difference between the heat existing 
in the steam as it enters the cylinder and that remaining 
in it after its exit, must be the thermic equivalent of the 
work done in and by the engine (which difference in the 
best constructed engines amounts to about § per cent. of 
the total heat due to the combustion of the fuel), he de- 
termined the value of one thermic unit to be 425 dynams; 
a remarkable result, and intermediate between those pre- 
viously obtained by Mayer and Joule. In the face of such 
overwhelming concurrent evidence will even the reviewer 
be still bold enough to assert that the conservation of 
energy is a myth ? 

The principle of the dissipation of energy, as a corollary 
to that of its conservation, is of course equally ignorcd by 
the reviewer ; but as his remarks on that point have no 
relation to anything beyond his own inner consciousness, 


it must here suffice to give a familiar illustration both of | 


the conservation and the dissipation of energy, in the 
action of the rifle-ball. This reaches the target with less 
velocity, and consequently with less energy, that it pos- 
sessed on leaving the muzzle; a portion of its energy 
has been expended in producing heat by friction 
against the particles of air between which it passes, which 
is dispersed through the surrounding atmosphere, 
and thus becomes déssifated. On reaching the tar- 
get the progressive motion of the mass is arrested, 
and converted into molecular motion, which is cog- 
nisable only as heat, by which the mass is reduced to 
the fluid state, and splashes of molten metal are scattered 
jn all directions. These again impart their heat partly to 
the air through which they pass, partly by radiation into 
space, and partly to the ground on which they fall; and 
thus the whole energy of the ball becomes dissipated. An 
analogous explanation will apply to all other cases of the 
dissipation of energy ; thus the principle may be inde- 
finitely illustrated, but it is hoped that it has now been 
sufficiently established that the conservation of energy 
is a fact, not a “ heresy of science,” the reviewer’s opinions 
to the contrary notwithstanding, for 


A man convinced against his will 
Ts of the same opinion still. 


Want of space forbids the consideration of the larger 
cosmical relations of the conservation of energy to both or- 
ganic and inorganic existence ; one proposition only shall 
be alluded to as having been by some writers rather over- 
strained, viz., that the amount of energy in the world is 
unchange~ble, the sum of the actual or kinetic and poten- 
tial energies being a constant quantity. This may be 
taken as a postulate, and is probably true, but it is a 
proposition that is equally incapable of proof or of dis- 
proof, because the amount of potential energy in a body 
can be determined only by its development into actual 
energy, and cannot therefore be predicated. For example, 
two stones of equal weight lie one at the bottom of a well, 
the other on the ground at its edge ; both are raised and 
placed side by side on the top of the windlass frame, 
much more work has been done on one than on the other, 


* Cosmos, v, 22, 1863. 
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but can any one predicate in which of the two the greater 
amount of potential energy resides? Or is there any 
conccivable difference in the amount of energy acquired 
by either, otherwise than as dependent on its descending 
through the greater or the lesser distance ? 

It may, in conclusion, be remarked with much regret that 
the principle of the conservation of energy has by some 
becn misapplied in a fruitless endeavour to supersede the 
necessity of a creative intelligence. To the mind of the 
writer, and, it is earnestly hoped, to that of most of his 
readers, the indisputable establishment of this principle 
conveys only a more exalted idea of that infinite wisdom 
by which the perpetually recurring transformations and 
interchanges, not orly of the materials, but also of the 
powers, of Nature are rendered subservient to predeter- 
mined laws, which govern the comfort and welfare of all 
created beings, CHARLES BROOKE 


RV EERETU MOSAIC MNOTIES © 


LTHOUGH P. Secchi and others have recently pub- 
lished descriptions of the different varieties of solar 
prominences which have been observed, well illustrating 
the many forms in which these outbursts from the sun’s 
chromosphere occur, a careful record of such disturbances 
as may be out of the more common order may in the end 
assist us to a further knowledge on this subject. 

While looking for bright lines near F in the spectrum of 
a low prominence situated 25° north of east, at 11.35 A.M. 
(April 2), my attention was called to what appeared to me 
a sudden displacement of the F line toward the violet end 
of the spectrum. 

1 immediately brought the C line into the field of view, 
in order to discover if any change was taking place in the 
form of the prominence, but was wholly unprepared for 
the spectacle which met my eye. Upon widening the 
slit I found that where only twenty minutes before there 
had been a comparatively low mass of prominence matter 
not excceding 50” in heizht, and remarkable only for the 
brightness of a jet issuirg from the southern portion which 
was but slightly raised above the chromosphere, thcre had 
been an eruption of matter on a grand scale. 

Fig. 1 represents the prominence as first seen at 11.15 
AM. At 11.35 A.M, the northern portion had entirely dis- 
appearcd, and from the low mound, at the point where the 
jet mentioned above had been seen, an eruption had taken 
place far exceeding anything I have ever witnessed. Far 
above the chromosphere the air was filled with long 
wisps of glowing hydrogen, ranging from 20” to 50” in 
length, with the appearance of having been ejected in 
quick succession. Above them floated detached masses, 
in the form of thin fleecy clouds, and the highest point 
reached by these was fully five minutes of arc, or about 
135,000 miles above the sun. In the mound appeared a 
low, sharp horn, exceeding in brightness any other portion 
of the prominence. The grandeur of the eruption lasted 
but a few minutes, gradually fading in brightness and 
diminishing in size. 

Fig. 2 gives a correct idea of the general form and ex- 
tent of the prominence as seen at 12 M. 

When next observed at 1.40 P.M., nothing was left but a 
small cloud mass of about the height of the prominence 
when first seen, at 11.15 A.M. To the north of this, how- 
ever, were two very small horns, of great brightness. It 
has generally been noticed that the appearance of these 
bright points in the chromosphere is a forerunner of in- 
creased activity. The forces at work beneath were only 
gathering strength for a final outburst, which, if not so 
great in extent, proved to be equally magnificent. I had 
not long to wait ; for after a few minutes spent in examin- 
ing the F line, just as the clock was striking the hour, I 
again brought C into the field, and found myself only in 


* Reprinted from advance sheets of the Journal of the Franklin Institute 
furnished by the Editor. 
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scason for the grand fizale. ‘The chromosphere had again 
belched forth, and far above the sun could be seen the 
ejected matter, reaching to the height of 94,500 miles. 
The aris wasin the form of jets or wisps, which ap- 
peared to be falling toward the chromosphere, here and 
there fretted with sharp horns or bristles. The remains of 
the first cruption existed unchanged since last seen, at 


1.40 P.M., but the changes in the form of the new one 
were rapid ; at one point the filaments were so interlaced 
as to resemble close network. In the more elevated por- 


tions the jets soon lost their brilliancy, and in less than 


an hour scarcely anything remained but a few stray wisps 
floating low down near the chromosphere. 

Fig. 5 exhibits the change which the last outburst had 
undergone at 2.20 P.M, 


50°". 
2M. April 2.1878. > | 
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During the phenomena the C and F lines were com- 
pletely broken up, being displaced toward both the red 
and violet ends of the spectrum, the greatest displacement 
being toward the violet, in the F line extending to the 
iron line above F numbered 2082 in Kirchhofi’s map. The 
D, line also suffered a sensible displacement. I examined 
the magnetic needle during the outbursts and an hour 


afterwards, but could detect no unusual disturbance. In 
the evening there was a slight auroral display. 


aD “wre a3 ze 
8PM. April 2.172. 


The portion of the chromosphere in which the eruptions 
took place was in the neighbourhood of a group of spots 
which were just making their appearance upon the eastern 


limb of the sun. The spots were completely surrounded 
by faculz: which radiated from the spots themselves, and 
could be traced to the sun’s edge. Fig. 6 shows the po- 


sition of the spots upon the sun at the time of the erup- 
tions. The sketches were made at the time of observation, 
and are as correct as the duration of the phenomena 
would allow, the general form and most of the details 
being preserved. JoHN H. LEACH 
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ANCIENT AND RECEN¥ STONE MONU- 
MENTS 


N Mr. Fergusson’s new book on Ancient Stone Monu- 

ments, mention is made of the Menhirs and Dolmens, 

both ancient and modern, which are found in the Khasia 
Hills, North-Eastern Bengal. 

Having been for some time engaged in the survey of 
these hills, I can furnish a few particulars concerning these 
monuments which may be of interest. On one occasion, 
returning to my camp after a day’s work, I was startled 
by hearing a loud shouting as of a number of men exert- 
ing their strength togethcr and getting the time by 
shouting in chorus, much as sailors do on board ship. 

I found that the sound proceeded from an assembly of 
Khasias, who were putting up three of these menhirs to 
the memory of a deceased villager. They were at a con- 
siderable distance from me, so that ] could nnt clearly see 
their mode of procedure, and as on occasions of funerals 
and the ceremonies connected with them the Khasias 
are invariably more or less drunk and unruly, it would 
have been inexpedient to have gone amongst them. I 
was therefore compelled to wait until the next morning, 
when I went and inspected the scene of operations. 

I found that three menhirs of no very great size had 
been put up, and that the stones had been raised in a very 
simple way by the use of long levers formed of young 
trees and ropes made of an exceedingly tough kind of 
creeper found in abundance all over these hills. The 
whole affair had been made the occasion of a feast on a 
very large scale; bones of slaughtered cattle, and empty 
grog jars lay around in numbers ; the skulls of the oxen 
(some fourteen or fifteen in number) being arranged in a 
very fantastic way before the menhirs. As the arrange- 
ment of these skulls at once suggested to my mind the 
probable origin of a well-known architectural ornamenta- 
tion, I attach a sketch showing how they were placed, viz., 
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in a row at even distances apart on two horizontal poles, 
which were themselves supported on two upright poles. 
I was at some pains to inquire the meaning of these 
menhirs, bat could only gather that they were intended 
to perpetuate the memory of some local celebrity. 

In the case of the dolmens, so often found put up in 
front of the menhirs, I was informed that they served to 
give a kind of rough shelter to the ashes of the deceased, 
these ashes being kept for a year or two in the house and 
then brought out and scattered under the broad flat stone 
of the dolmen. 

Moreover, the Khasias use these dolmens in their ex- 
traordinary form of divination by the breaking of eggs. 
This divination, which may be said to form their nearest 
approach to a religious worship, and which is on that ac- 
count of peculiar interest, is conducted as follows :—On 
the top of the dolmen the Khasia who officiates puts five 


little pellets of clay and chewed betel nut, in the form of 
a semicircle, thus— 
Oo 


ce) 


Then he stands upon the stone, and commences a wild kind 
of chant, having a rhythm and intonation utterly different 
from that of their ordinary songs. At a certain pericd 
in this chant he draws an egg from his pouch, and dashes 
it down on to the stone, as near the centre of the semi- 
circle as he can. If the mass of the yolk scatters towards 
and over the pellets the omens are propitious, each pellet 
of the five having its meaning; but if the yolk scatters 
away from the semicircle of pellets the prognostication 
is unfavourable. 

In his book Mr. Fergusson seems to suppose that the 
Menhirs and Dolmens mark places of assembly ; but this 
is not the case, for near almost every large and old- 
established village there is found a place of assembly 
provided with stone seats, often prepared with much 
labour, and well adapted to the purpose for which it is in- 
tended. 

I would also demur to Mr. Fergusson’s inference that 
the Khasias are a physically inferior race; on the con- 
trary they are a race possessing muscular strength to 
a singular and exceptional degree, as witness the fact that 
it is a very ordinary feat with them for one Coolie to carry 
a full-grown man in a kind of chair strapped on his back, 
along a road more than eight miles long, and ascending 
upwards of 4,000 feet. M. T. SALE 


DISCOVERY OF EXTINCT MAMMALS IN 
Pishss WAECTORIEN (GAllWaS. SIE I IBEIS 


as scientific public will be pleased to hear that the 

Committee who have been exploring the Settle 
caves for two or three years past, have at length met with 
agreat success. Till within the last fortnight we had 
discovered only remains of different ages from the 
Neolithic period to the present. These, though of great 
interest as throwing light on the vicissitudes and suc- 
cession of later races, had to a certain extent been fore- 
stalled by the previous researches in this district of Mr. 
James Farrer, of Ingleborough, and by Mr. Jackson, the 
original discoverer of the Victoria Cave, and present 
superintendent of the work carried on in it by the Com- 
mittee. Those remains were all in comparatively recent 
deposits. Beneath them was a great thickness of barren 
ground, consisting of a laminated clay in some places 
twelve feet thick, and below that again a great accumula- 
tion of angular fragments of limestone in a matrix of 
clay. 

At a depth of about twenty feet in this we have now 
found elephant, rhinoceros, hyzena, a crushed canine of 
a much larger carnivore, &c. The elephant’s teeth found 
belong to a young individual, and the number of gnawed 
bones and other indications of the cave having been a 
den of some large carnivores render it probable that the 
elephant was dragged into it by them. 

The facts have a special interest, from this older group 
of mammals not having been previously met with in this 
district. It is to be hoped that when we can investigate 
these important beds more thoroughly we may get some 
light thrown upon the relation of man to these extinct 
animals, and of both to the Glacial period, undoubted de- 
posits of which occur in other caves hard by. 
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Great credit is duc, amongst others, to Mr. Walter 
Morrison, M.P., and to Messrs. John Birkbeck, Sen. and 
Jun., who have spared neither time, trouble, nor expense, 
and that in face of many discouragements. 

R. H. TIDDEMAN 


NOTES 


THE belief in the safety of Dr. Livingstone caused by the 
telegrams which we published a fortnight ago, has been strength- 
ened by further intelligence received since our last issue. The 
following telegram was to hand in London on Saturday last 
by the Falmouth, Gibraltar, and Malta Telegraph Company :— 
“ Kirk reports from Zanzibar Livingstone safe at Unyanyembe. 
Visited north end of Tanganyika. Rivers said to flow into Lake 
Tanganyika. Stanley near the coast with letters. -GOVERNoR.”’ 
No date is attached tothe telegram ; but at the meeting of the 
Royal Geographical Society on Monday evening, Sir Ifenry 
Rawlinson stated that he considered all doubt now to be re- 
moved, and that the intelligence now in hand is really authentic 
He laid great stress on the well-known cautiousness of Dr, Kirk 
in receiving and communicating information respecting Dr. 
Livingstone. The following despatch from the Sultan of Zan- 
zibar to Sir II. Rawlinson was read at the meeting :—‘‘In the 
name of the Most Merciful God.—To our esteemed friend, Sir 
Henry Rawlinson. May the Almighty preserve him in health 
and happiness.—Vour friend is quite well, and the object of our 
letter is to inform you that at the anspicious moment of onr safe 
return from performing the pilgrimage tothe holy cities of Mecca 
and Medina, my friend the Consul called on me and presented 
to me Lieutenant Dawson and his companion, and at the same 
time he delivered to me the letter from Her Majesty’s Secretary 
of State for Foreign Affairs, Earl Granville, and also the gift pre- 
sented by the Royal Geographical Society, through the President. 
And it has pleased me much to do that which is considered 
advisable, and that I am enabled to aid the people in their search 
for my friend Dr, Livingstone, and I pray God that certain in- 
formation regarding him may soon be received, an1 I will give 
my aid to those gentlemen whom yon have sent in attaining their 
object. And the Consul having requested me to grant the use 
of my steamer to the above gentlemen to convey them to Mom- 
bassa to procure men to accompany their expedition, I have done 
so, and, please God, I will continue to render assistance to those 
whom you have sent in your endeavour to explore the mysterious 
regions of the unknown country, because their object is praise- 
worthy, and tends to increase onr knowledge of what the 
Almighty has created in these our countries. —From your friend, 
BURFASH BIN SAyyipD,—Dated Zanzibar, the 5th day of Safr, 
year 1289 of Ilejira, corresponding with the 14th Apmil, 15872.” 
Further telegraphic intelligence may be expected at any moment, 
and should this arrive we purpose next week to resume the 
present state of our knowledge respecting Dr. Livingstone’s 
safety. 


We lIcarn with great regret, from the scientific editor of 
Harper's Weekly, of the death of Dr. William Stimpson, late 
Secretary of the Academy of Sciences of Chicago. Dr. Stimp- 
son’s health has been quite precarious for several years past, 
making it necessary for him to proceed every winter to the 
warmer climate of Florida, and the past winter was spent by him 
in the same region. Ile was engaged in the earlier partof the season 
on board the United States Coast Survey steamer Aache, in super- 
intending a series of dredgings, which, however, he was com- 
pelled to abandon through increasing ill-health, and returning 
not long since to the residence of his father-in-law, near Balti- 
more, he became gradually worse, and died there on the 26th of 
May. Foratimea pupil of Prof. Agassiz at Cambridge, Dr. 
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Stimpson made his first mark as a scientific author in 1851, in a 
work on the shells of New England, which was soon followed 
by a paper on the marine Invertebrates of Grand Manan, pub- 
lished by the Smithsonian Institution in 1853, and which is still 
a standard work on the zoology of the month of the Bay of 
Fundy. Shortly afterwards he was appointed zoologist to the 
North Pacific Exploring Expedition, in which he was occupied 
for several years. When the late Mr. Robert Kennicott went 
to Alaska, in 1865, in the service of the Russian Telegraph Ex- 
pedition, Dr. Stimpson moved to Chicago to take charge of the 
general affairs of the Chicago Academy of Sciences, and main- 
tained that connection until his death. As a scientific investi- 
gator Dr. Stimpson occupied a very high rank for the thorongh- 
ness of his researches and the clearness and accuracy of his 
descriptions, in these respects leaving nothing to be desired. 
No one, with the exception, perhaps, of Prof. Dana, has 
described so many new species of marine animals as he. The 
detailed accounts of his new species, forming a large number of 
valuable zoological monographs, with large numbers of illnstra- 
tions, and nearly ready for publication, were unfortunately all 
destroyed by the Chicago fire, together with most of the types of 
his species—a calamity which of conrse affected him severely, 
and in all probability materially influenced the state of his health, 
Among these works were synopses of the mollusca of the East 
coast of North America, and of the crustacea of both coasts, to 
he published by the Smithsonian Institution. 


Ir is rumoured that the dignity of K.C.B. is about to be 
conferred upon Mr. G. B. Airy, Astronomer Royal, and Pre. 
sident of the Royal Society. 


Tue Albert medal of the Society of Arts has been awarded 
by the Council this year to Mr. Ilenry Bessemer, ‘‘for the 
eminent services rendered by him to Arts, Manufactures, and 
Commerce, in developing the mannfacture of steel.” The 
Conversazione of the Society will be held on Wednesday, 
June 19, at the South Kensington Museum. 


Mr. Ciuampbers, F.R.S., Superintendent of Colaba Obser- 
vatory, has been presented by the Bombay Harbour Board 
with a valuable gold watch and chain for his service towards 
the port in putting up a time ball. 


THE examiners in the Natural Science School at Oxford, Dr. 
W. Ogle, Mr. R. H. Bosanquet, and Mr. A. W. Reinold, have 
issued the subjoined Class list :—Class1.: Ilenry Cooper, All 
Sonls’; J. P. Eatwaker, Merton; C. J. Moullin, Pembroke. 
Class If. : H. Green, Queen’s College. Class I11.: E, C, D, 
Fox, Exeter. Class TV.: J. A. Lloyd, St. John’s. 


THE following ladies have passed the examination for special 
certificates of higher proficiency at the University of London :— 
In Mathematics and Mechanical Philosophy, Mary Stewart 
Kilgour, Ladies’ College, Cheltenham ; in Geology and Palzeon- 
tology, Laura Gertrude Eaton, Ladies’ College, Cheltenham ; 
in Political Economy, Jane Ellen Iarrison, Ladies’ College, 
Cheltenham ; and in Harmony and Counterpoint, Mary Amelia 
Bennett, Noith London Collegiate School for Ladies. 


Pror. ILumpury, F.R.S., will commence his Conrse of 
Three Lectures on Human Myology at the Royal College of 
Surgeons on Monday, June 17, at 4p.m. They will be con- 
tinned on Wednesday and Friday at the same hour. The 
lectures will discuss the morphology and teleology of the mus- 
cular system of man. 


A TELEGRAM from Madras, printed in the 7?mres, states that a 
court of inquiry is being held, with closed doors, on the conduct 
of Mr. Pogson, the Government Astronomer, who seems to be 
held responsible for the damage done by the late disastrous cy- 
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clone. Whether it is thonght that he could have prevented the 
cyclone does not appear. 


Reports have been received from Prof. Agassizand his party 
on the //zsséev up to the 1Sth of March, at which time they had 
reached the coast ot Patagonia. They were bnsily engaged in 
dcedging and carrying on explorations along the shore, with a 
very fair measure of success, The details have not yet been an- 
nounced, but we trust we shafl have an opportunity before long 
of presenting these to our readers. 


Tue Annual Report of the Trustces of the Mnseum of Compara- 
tive Zoology at Cambridge, U.S.A., for 1871, has made its 
appearance, and presents the usual satisfactory account of pro- 
gress in the preceding twelve months. No institution of the 
kind in America, and few anywhere, has so extensive and 
thorouvhly organised a corps of scientific assistants (amounting 
to between thirty and forty) as that at Cambridge ; and, with 
the immense amount of material constantly coming in, the result 
in greater part of Prof. Agassiz’s indefatigable personal labours, 
supplemented by purchases of entire collections, it is not to be 
wondered at that the museum is rapidly occupying the foremost 
rank among such establishments. Vrof. Agassiz, the director, 
calls attention to his expected absence from the country in the 
expedition of the //ass/, gives an account of the arrangements 
made temporarily to supply his place, and presents the special 
reports of the various assistants upon the work accomplished in 


1871, and to be continued during the year 1872, 


AmonG the more interesting collections lately received 
by the Snithsonian Institution at Washington, in the de- 
partment of ethnofogy, is a mummied human head, retaining all 
the form and features of life, including hair, lips, &c., but re- 
duced by some peculiar process so as not to exceed the size of an 
ordinary fist. These heads are found among the Javaro tribes in 
the province of Chimborazo, In Peru, and are said to be of great 
antiquity, there being no indication of recent preparation. They 
are believed to be the heads of enemies slain in battle, and pre- 
served in this way as trophies of victory. The interior of the 
head has been entirely emptied of flesh, bones, and brain; and 
the skin, which alone remains, by its contraction is thickened to 
the amount of more than an eighth of an inch. The lips are 
closely compressed, and through them are strung a series of 
knotted cords, which in their character call to mind the guipos 
of the ancient Pernvians. There is also a cord which is knotted 
inside the top of the head, by which it is suspended. No 
satisfactory explanation of the mode of preparation has been 
given, although there is a tradition that it is effected by intro- 
ducing heated stones or sand into the cavity after the removal of 
the portions of the head referred to. 


THE Transactions of the Nurfolk and Norwich Naturalists’ 
Society for 1871-72 show evidence of good work being done by 
its members, The president, in his address, speaks of the satis- 
factory progress made in the important task which the Society 
has in hand, of compiling well-authenticated, and, as far as 
possible, complete lists of the fauna and flora of the county; and 
the following papers are printed in the Report—some of them, 
althongh referring to local subjects, of more than local interest : 
—‘*On the Occurrence of the Ringed or Marbled Seat (Poca 
hispida) on the Norfolk Coast,” by T. Southwell ; ‘‘ Scoulton 
Gullery,” by FI. Stevenson ; ‘‘ The Norfolk Broads and Meres 
Geologically Considered,” by J. E. Taylor; ‘ Further Notes on 
Coast Insects found at Brandon,” by C. G. Barrett; ‘‘ The 
Marine Mollusca of the Norfolk Coast,” by F, W. Tarmer ; 
‘© A List of Land and Freshwater Shells found in Norfolk,” by 
J. B. Bridgman ; and ‘‘ On the Spongeous Origin of Flints,” by 
F, Kitton. 

WE have received from the Royal Cornwall Polytechnic 
Society, Falmouth, a list of a large number of subjects in which 
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prizes and premiums will be awarded in the ccurse of the present 
season. The fortieth Annual Exhibition of this Society will 
open on Wednesday, August 21. Medals and prizes in money 
will be awarded in the following Departments :—Mechanics— 
Machinery and Models ; Mechanical and other Scientific Inven- 
tions and Improvements ; Specimens of Naval Architecture ; 
Essays and Scientific Papers, &c. Fine Arts—Pictures and 
Drawings by Professional Artists and Amateurs, Sculpture, 
Architectural Drawings and Models, and Specimens of Orna- 
mental Art. Photography—Photographs by Professionals and 
Amateurs. Natural History—Essays, Local Observations, Col- 
lections of Specimens, &c. Schoo! Productions—Mechanical 
and Freehand Drawings, Specimens of Penmanship, &c. Plain 
Needlework, &c., British Lace, and all objects of interest con- 
nected with Science and the Fine and Industrial Arts, which may 
be considered deserving by the Jndges, List of Prizes and Pre- 
miums, and all further information, may be obtained from the 
Secretary, J. Ht. Collins, .G S., Polytechnic Wall, Malmonth. 


SctENcrE and Art teaching seems to be flourishing in Plymouth, 
if we may judge from the number of papers worked at this 
year’s examinations (just concluded) by the students of the 
Charles Science and Art Schools. Three hundred and thirty 
papers have been sent up in the varions subjects, beng an in- 
crease over 1871 of fifty-six papers, or 20 per cent. Owing to 
the Depaitment holding the examinations in several subjects in 
one evening, students are prevented from being examined in 
more than one of these, which will, in most cases, account for 
the falling off in those few cases where there is a decrease. 


Mr. N. Vox Mact.ay, who is in charge of a Russian scientific 
exploration of the Atlantic and Pacific oceans, reports to the 
Academy of Sciences of St. Petersburg that on the passage of 
the /Vrtjas from the Cape de Verde Islands to Rio he made an 
experiment on the 3rd of February for the purpose of determin- 
ing the temperature of the sea at a depth of 1,000 fathoms in 
the region of calms, about 3° north latitude and 24° west longi- 
tude. The temperature of the water at this depth was 35:30° 
F,, that of the surface water being $1°68° F. It is interesting to 
compare this with the temperature obtained during the past 
winter by the Coast Survey steamer Bache, at about the same 
depth, in the deep water between Cuba and Yucatan, in the 
latter case the temperature amounting to about 39 so” F. 


It seems almost impossible to exhaust the richness of the de- 
posits of vertebrate fossils of the Western territories of the 
United States, Prof. Leidy having lately added to the number 
by the description of two extinct tapir-hke animals, one about the 
size of a raccoon, and the other about the size of a rabbit, and 
an insectivorous animal of the dimensions of the hedgehog. The 
are from the tertiary formation of Wyoming Territory. 


Larper’s Weekly notes that a remarkable fact connected with 
the interchange of animal species between Europe and America 
is seen in the frequency wita which North American birds occur 
in England, and the scarcity of European birds in America. 
Nearly seventy species of the birds characteristic of the American 
fauna have so far been detected in Great Biitain, the Jatest 
announcement of thiskind being that of the black-billed cuckoo, 
which was taken at the end of September 1871 in Antrim, ten 
miles from Belfast. Very few of the European land birds have 
been found in North America, with the exception of a few species 
that are really Arctic in their distribution, although less frequently 
seen in the New World than in the Old. The water-birds of 
Europe are more common as stragglers. Among them we may 
mention the English green-winged teal, the widgeon, the wood- 
cock, &c. The entire list, however, does not amount to a dozen 
species. The causes of this diflerence are doubtless to be met 
with in the comparative prevalence of certain winds, Most of 
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the captures of American species take place in Ireland in autumn 
and early winter, and in all cases are species belonging to the 
northern portion of America which migrate southward at the 
close of the breeding season, At that time the prevailing winds 
are from the west, and the birds in their flight become confused, 
and are carried across by the winds, taking an occasional rest on 
passing vessels. 


Mr. J. Conrin, of Durban, forwards to the Vatal Colonist the 
following account of a ‘‘sea-serpent” seen by him :—‘ During 
my late passage from London, I saw no less than three sea- 
serpents, but an account of the last will suffice. On 30th De- 
cember last, on board the Si#/zery IPane, in lat. about 35’0" S., 
ail long. 33’ 30” E., at 6.20 p.m. solar time, an enormous ser- 
pent passing nearly across our bows compelled the alteration of 
our course. Ile was at least one thonsand yards long, of which 
about one-third appeared on the surface of the water at every 
stroke of his enormous fan-shaped tail, with which he propelled 
himself, raising it high above the waves, and arching his back 
like a land-snake or a caterpillar. In shape and proportion he 
much resembled the cobra, being marked by the same knotty and 
swollen protuberance at the back of the head on the neck. The 
latter was the thickest part of the serpent. His head was like 
a lull’s in shape, his eyes large and glowing, his ears had circular 
tips and were level with his eyes, and his head was surmounted 
by a horny crest, which he erected and depressed at pleasure. 
Ile swam with great rapidity and Jashed the sea into a foam, like 
breakers dashing over jagged rocks. The sun shone brightly 
upon him; and with a good glass I saw his overlapping scales 
open and shut with every arch of his sinnons back coloured like 
the rainbow.” 


ABNORWAL DISPERSION OF BODIES WITIT 
SURFACE-COLOURS,* 


“THESE memoirs relate to the abnormal phenomena of dis- 

persion produced by certain bodies which reflect the rays 
of some colours in the manner of transparent media, and those 
of other colours in the manner of imetals. 

In transparent bodies the velocity of light is less than ‘in a 
vacuum, and the index of refraction increases as the length of 
undulation diminishes, whereas, in the case of metallic bodies, 
theory leads to essentially different results. From the researches 
of Jamin on the elliptic polarisation of light reflected by 
metals, aud from the more recent experiments of Quincke, it 
appears that the formule of Cauchy, Beer, and Fisenlohr give 
for certain metals, as gold and silver, an index of refraction less 
than unity, whence it follows that in these metals the velocity of 
light is greater than in the vacuum. Cauchy’s theorem, verfied 
by the experiments of Jamin, likewise shows that the index of 
refraction in metals varies with the angle of incidence, and that 
in most metals dispersion takes place in a manner opposite to 
that which occurs in transparent bodies, that is to say, that the 
rays of shortest wave-length are less refracted than those whose 
undulations are longer. 

The only physicist who has hitherto attempled a direct verifi- 
cation of these theoretical results is Quincke; but his experi- 
ments have yiclded contradictory results according to the 
method employed, and have therefore afforded no decisive in- 
formation as to the indices of refraction and dispersion of metals. 
Kundt, in studying the properties of a particular class of bodies 
which approach the metals in their optical properties, has suc- 
ceeded, if not in determining the absolute values of their refrac- 
tive indices, at Jeast in observing certain anomalous phenomena 
of dispersion, which appear to indicate the direct road towards 
a new verification of the theoretical formulce. 

The hoiies in question are media intermediate between trans- 
parent bodies and metals, inasmuch as they hehave like metals 
towards rays of ceriain colours, and like transparent bo.ties 


* By A. Kundt (Pogg. Ann, exlii. 177; Journal de Physique, 1872, p. 38) 
nd J. L. Soret (Pogg. Ann., exliii. 325; Journal de Physique, 1872, p. 45). 
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towards rays of other colours; they also reflect light with a 
certain degree of metallic lustre. These substances may be in- 
cluded under the denomination of Jdodies with surface-colours, 
Most (but not all) of them are strongly tinctorial, and exhibit, 
both in solution and in small fragments, a beantiful coloured 
transparency ; such are most of the aniline-dyes, indigo, cartha- 
mine, potassium-permanganate, &c. 

The optical properties of these bodies have been studied by 
Brewster, Haidinger, Stokes, and several others, the chief re- 
sult of whose researches is the law, first enumerated by Ilai- 
dinger, that the light transmitted by these media is exactly or 
nearly complementary to the light reflected from thcir surfaces, 
and, therefore, to the colour of the surface. Moreover, Dale and 
Baden Powell observed that indigo and Prussian blue, in re- 
flecting light, polarise it elliptically, like the metals; and von 
der Willigen determined the reflection-constants of pale indigo, 
and found that the principal angle of incidence diminishes from 
the line B to If, and then increases from E to G. 

The author’s views respecting these bodies are based on the 
hypothesis that they exhibit the most general case of dispersion, 
that, namely, in which the index of refraction may not only in- 
crease or diminish when the wave-length in air diminishes, but 
may even become less than unity. 

The examination of the light reflected by these bodies is alone 
sufficient to lead to this hypothesis. For when a medium is 
transparent for a particular ray, the intensity of the reflected 
light is expressed by the formula (4 = :), the value of 
which increases or diminishes with the increase of 7, according 
as xis greater or Jess than unity. In most transparent bodies 
the variation of » for the different colours,—that is to say, 
the dispersion—is so small, that the whole of the reflected light 
exhibits the same colour as the incident light, so that, if the in- 
cident light is white, the reflected light is white also. Applying 
this formula to bodies with surface-colours, it would follow that 
the rays which form the superficial colour, that is to say, those 
which are reflected in very great proportion, shonld have, 
relatively to the others, a very large or very small index ot 
refraction. 

As the rays which form the surface-colonr may have any 
wave-length whatever, it would follow from the formula which 
gives the intensity, that the dispersion of bodies with surface- 
colours should be, or at least might be, abnormal, in a manner 
which is perfectly arbitrary. It might even happen that a 
portion of the transmitted rays, if made to pass with a sufficient 
intensity through a prism of the substance, would be refracted on 
one side of the direction of the incident rays, and the rest on the 
other side. In fact, for rays which are reflected in large propor- 
tion, that is to say, rays for which the bodies under consideration 
act like metals, the preceding formula is not applicable, and it is 
necessary to employ the formule given by Cauchy, in his theory 
of metallic reflection. 

These formule give, for the normal incidence : 


1 ani( aa) 


where wp is determined by the relation 
cotan ¥ = cos ¢ sin 2 tan —1 4, 


e and @ being two constants to be determined by experiment, 
according to the relations— 


@cose =H; O@sine = y, 


z leing the index of refraction, and y the coefficient of extinction 
under the normal incidence. 

According to these formule it is not absolutely necessary, as 
remarked by Cauchy, that the index of refraction of metals 
should be very large. Nevertheless it appears from the experi- 
ments of Jamin, and those more recently made by Quincke, that 
the constants of elliptic polarisation have values which indicate 
for most metals a very large refractive index, and for silver and 
gold an index less than unity. 

Cauchy’s formulze, applied to bodies with surface-colours—ad- 
mitting that the- elliptic polarisation produced by these bodies is 
analogous to that produced by the metals—renders pronab‘e the 
existence of refractive indices either very large or less than 
unity: hence the probability of abnormal dispersion resulting 
from transmission through these bod es. 

When one of these surface-colonred bodies is dissolved, it 
preserves in solution its abnormal properties relatively to dis- 
persion. This abnormal dispersion will be combined with the 
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normal dispersion of the solvent ; and even if no ray can then 
acquire an index of refraction less than unity, or be completely 
isolated from the rest, the succession of colours in the dispersion- 
spectrum of the solution will be sensibly different from that 
which is commonly observed. 

The method employed by Kundt for the observation of ab- 
normal! dispersion in solutions of bodies with surface-cvlours 
(suggested by a memoir published by Christiansen of Copen- 
hagen), is as follows:—A drop of the concentrated solution to 
he examined is placed on a glass plate, and over this drop is 
fixed, at an angle of about 25°, a sharp edge of a second glass 
plate of the same breadth as the first. Ata small distance from 
the line of contact of the two plates, the liquid prism formed by 
capillary action is usually opaque; bnt close to the line of con- 
tact there isa prismatic layer of liquid, scarcely broader than a 
hair, which is transparent for most of the colours. The dis- 
persion may be recognised by viewing through this layer a 
nayraw and bright flame or an illuminated slit. The observations 
of course reqnire a certain amount of practice, anl the 
observer must be on his guard against deception arising from 
phenomena of reflection or refraction, The observation is 
generally made by carrying the liquid prism to the place of the 
glass prism in the spectroscope of Bunsen and Kirchhoff, the 
most favourable angle to give to the liqnid prism being deter- 
mined by trial. 

Christiansen has observed that the index of refraction of a 
strong alcoholic solution of fuchsine increases from the line B to 
D, then diminishes rapidly as far as G, and increases again 
beyond that line; and the recent observations of Kundt, made 
as above described, have demonstrated the generality of this 
anomalous dispersion for surface-colonred bodies in the state of 
solution; that is to say, that in the dispersion-spectra of these 
solutions the order of the colours is not the same as in the 
solar spectrum, or in the dispersion-spectra of ordinary solutions. 
Such was fonnd to be the case, not only with fuchsine, but with 
all specimens of aniline-blne and aniline-violet, with aniline- 
green (Ilofmann’s iodine green), indigo (dissolved in fuming 
sulphuric acid), indigo-carmine, carthamin, murexid (dissolved 
in potash), cyanine, potassium-permanganate, and carmine. 

All the bodies in this list refract red more strongly than 
violet lizht; and in bodies for which the green forms the principal 
part of the surface-colour, and can be distinctly recognised in 
the transmitted spectrum, the green rays are the least 
deviated. Cyanine, aniline-violet, and aniline-blue, as well 
as indigo-carmine, give, therefore, in their dispersion- 
spectra the following series of colours: green, blue, red, the 
green being the least deviated. Cyanine is particularly well 
adapted for producing the abnormal spectrum, and exhibits 
the following series of colours: green, light blne, dark blue, 
a dark interval, red, and traces of orange. The dispersion 
varies however with theconcentration of the solution; in 
dilute solutions all the bodies above enumerated exhibit 
normal dispersion. Potassium-permanganate and carmine exhibit 
reversed spectra only when their highly concentrated solutions 
are mixed with fine solid particles soas to form a sort of pulp, and 
the two glass plates are pressed strongly together. A change in’the 
dispersion is also observed according to the angle of incidence. 

Soret pours the solution under examination into a hollow prism 
having an angle of about 30°, and places this prism in a glass 
trongh with parallel sides, filled with the liquid which serves as 
solvent. By this arrangement the reverse spectrum may be ob- 
tained with solutions less concentrated and therefore more trans- 
parent than when the liquid prism is merely surrounded by air. 

If the ordinary prism of a spectroscope be replaced by a hollow 
prism filled with a concentrated solution of fuchsine, the reversed 
spectrum will be seen without the aid of the trongh above de- 
scribed, provided the light is very strong and passes very close to 
the edge of the prism. With a less concentrated solution the 
spectrum is normal, and with a solution of intermediate concen- 
tration the spectrum is reduced to a single red line. In this cas2 
the anomalous dispersion due to the fuchsine is entirely compen- 
sated hy the normal dispersion produced by the alcohol, and the 
result is deviation without dispersion. If now the prism con- 
taining this last-mentioned solution be immersed in a trongh 
containing alcohol, the deviation of the rays produced by the 
alcohol wil! be almost wholly destroyed, while the abnormal dis- 
persion of the fuchsine will remain, the red being more strongly 
deviated than the violet. With this arrangement it is no longer 
necessary to employ so strong a light, or to make the rays pass so 
close to the edge of the prism, 
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With the prism in air the deviation of the red rays is about 
11° 30’; but when the prism is immersed in alcohol, the violet is 
scarcely deviated, the red by fifteen minutes, and the orange by 
twenty-three minutes. 

Similar results were obtained with aqueous solutions of aniline 
violet and potassium-permanganate. 


MR. BENTHAI’S ANNIVERSARY ADDRESS 
LO! GEE ELN N EAN SiO Clie Tava 
(Concluded from p. 114.) 


O Grisebach’s notes on the connections of the tropical African 
flora with that of other countries 1 shall have but few obser- 
vations to add. The intergrafting with the South African flora 
along the eastern side of the Continent may well be attributed to 
climate and other present physical conditions. The European 
character of the higher monntain vegetation of Abyssinia and 
the Cameroons may be indicative of the remains of that western 
flora, the mysteries of whose distribution north and south of the 
tropics I have on several occasions alluded to. The supposed 
evidences derived from the vegetable kingdom of a once existing 
connection between west tropical Africa and east tropical 
America through an ancient Atlantis gradually disappear on 
further investigation, No traces of a westein Atlantic or 
American vegetation were met with by Mann in the mountains 
of Fernando Po and the Cameroons, nor by Dr, Hooker in the 
western Atlas of Morocco, The tropical American races found 
in Western Africa are chiefly confined to the coast region ; they 
are more generally identical than representative species, and they 
may have been brought over in the course of ages by some of 
those means of transport which even now may occasionally occur, 
such as the Gulf Stream, as mentioned by Grisebach. Yon may 
recollect, for instance, a short notice by Dr. Dickie inserted in 
our Journal (Botany, vol. xi. p. 456) of a green floating mass, 
twelve to fourteen miles broad, crossed by Captain Mitchell in 
the Atlantic, within 300 miles of the mouth of the Gambia, 
which had evidently, as Dr. Dickie believes, come from some 
part of America within the influence of the Gulf Stream, 
probably passing between the Cape Verde Islands and the 
mainland of Africa. Besides algce, the portions of this mass 
picked up by Captain Mitchell and examined by Dr. Dickie 
contained, amongst other substances, fruits, seeds and ‘‘ seed- 
ling plants several inches long, ali with a pair of cotyle- 
dons, roots, and terminal bud, quite fresh.”+ With regard to 
those American genera represented chiefly in eastern tropical 
Africa, to which I called your atttention in my paper on Com- 
posite, there are various considerations, requiring too much de- 
tail for me now to enter upon them, tending to show a greater 
probability of an ancient interchange having taken place far 
south of the tropics, or eastward over lands long since sub- 
merged, than across the tropical Atlantic. A prevailing eastern 
element in the tropical African flora has, indeed, been frequently 
pointed out. An interchange with continental India is so well 
marked north of the equator as to have been generally admitted ; 
but sonth there are many distinct types represented only in 
Madagascar, Ceylon, Malacca, the Archipelago, or Australia. 
This would lead one into speculations pnt forward also by 
naturalists in other branchesas to a vast continent once bridging 
over the Indian Ocean, and extending even far to the eastward 
into the Sonthern Pacific. Similar views derived from zoology 
have been recently put forward by Grandidier in a most interest- 
ing sketch of the physical geography and natural history of 
Madagascar, contained in No. 46 (May 11) of this year’s Kevwe 
Svientiigue. This island, whose evident antiquity and long 
isolation, aided by its broken surface, has enabled it to become 
the seat or centre of preservation of a very large number of 
endemic monotypes, shows also in its vegetation, besides African, 
many Archipelago and even Anstralian types. Grandidier be- 
lieves that in zoology the more distant eastern connection is at 
least as evident, if not more so, than that with the almost adja- 
cent African continent, In plants the African connection is de- 
cidedly predominant. 

I shall not attempt to follow Grisebach in discussing the pecu- 
liarities of the remainder of his regions. We may observe 
throughont the same careful investigation of the climatic conditions 
and their influence on their vegetative character of the individual 


* Delivered Friday, May 24, and abridged. 

¢ It may require, however, as suggested by Dr, Hooker, some further 
evidence to show that this green mass might not as well have been brought 
down from some African as from some American river. 
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plants, and on the general aspect of the whole vegetation they 
constitute (Vegetationsformen and Vegetationsformationen}, with 
the same; high estimate, or we might say over-estimate, of its 
effects on the typical character of the species as compared with 
the complicated consequences of previous possession, foreiza in- 
vasions, aud natural selection in the struggle for life, which he 
seems disposed to ignore, and with the same allusions to certain 
mysterious creative or productive forces beyond the reach of our 
inquiries. A closer examination of his regions show them to b= 
much better conceived in his phyto-climatic point of view, than I 
had at first thought them to be when regarded as phyto-geogra- 
phical regions; and although further explorations may cause 
him to modify their limits in several instances, yet, in regard to 
all of them, the data he has collected and methodised will he 
found to be an important contribution to the scientific study of 
geographical distribution, the value of which is enhanced by 
copious references to the sources whence he has derived his in- 
formation. 

There are two general subjects upon which the bulky mass of 
literature continues to receive considerable accessions, both in 
this country and on the Continent, without perhaps adding much 
to our stock of information, and which would at any rate re- 
quire Jong and patient study to extract what may be really of 
value ; these are Darwinism and so-called Spontaneous Genera- 
tion. Darwinism in some shape or other, or something under 
that name, enters more or less into almost all general discussions 
on points of natural history, especially on the Continent, and in 
so far as it is applicable to what -the Germans call the De- 
scendenstheorie, it is being more or less tacitly adopted by the 
great majority of naturalists; but in a general way, the compre- 
hensive hypotheses propounded by Darwin ia his various works 
are still the subject of much polemical diseussion, Seidlitz, in 
his work entitled ‘‘ Die Darwinsche Theorie,” fills thirty piges 
with the mere titles of the works, memoirs, or papers published 
on the subject since 1859, and to this enumeration many addi- 
tions might be made. Amidst this great mass it might have 
been expected that [ should have selected some to bring specially 
under your notice—that I should have followe!l up the observa- 
tions ] made oa the ‘* Origin of Species” in my address of 1863, 
and on the “ Variation of Animals ani Plants under D >mes- 
ticity” in that of 1868, by some notice of the ‘‘ Descent of 
Man,” as well as of some recent works of other writers, such as 
Mivart’s ‘‘ Genesis of Species ;” but these have been alrealy 
fully discussed by naturalists inuch more competent than a p irely 
systematic botanist to deal with the question in the phae which 
it has now reached, and I have not met with any other work in 
which any connected series of observations has been methodised 
and brought to bear more directly on the general life-history of 
animals and plants. The detached observations upon several 
paints connected with D irwin’s general theories, especially those 
relating to dichogamy and cross fertilisation in plaints, continue 
to be very numerous, as well as the endeavours to connect recent 
with geologically ancient races of hath animals and p‘ants, 
without, however, making any ong move of importance towards 
the solution of the problems before us; and we are still 
anxiously awaiting from Mr. Darwin himself that long-promised 
second portion of his great digest which is to treat of the varia- 
tions of undomesticated animals and plants. 

Spontaneous Generation has perhaps been of Jate the subject 
of more controversy in this country than abroad. Since Prof. 
lIuxley, followed by Prof. Tyndall, placed the matter in so clear 
a light at the Liverpool meeting of 1870, Dr. Bastian has re- 
turned to the charge. In his work entitled “The Modes of 
Origin of Lowest Organisms,” he has publishel an account of 
numerous experim-nts further illustrating his views in opposition 
to thase of [Luxley and Tyndall, and confirming, ia his in:nd, 
the theory of Archebiosis, the name he gives to what is com- 
monly called Spontaneous Generation, On the other hand, Mr. 
N. Hartley has communicated to the Royal Society (‘f Proceed. 
ings,” xx, No, 132) his experiments conceraing the evolution of 
life from lifeless mitter, which appear to have been conducted 
with great care, and in some measure under the guidance of Dr. 
Oudliag and Prof. Tyndall. From these he concludes that so far 
as our present knowledge guides us, whether we term it Spon- 
taneous Generation, Abiogenesis, or Archebiosis, the process by 
waich living things spring from lifeless matter must be said to be 
only ideal. The same number of these ‘‘ Proceedings ” contains 
abstracts of papers by Dr. Crace Calvert on the develapment of 
protopla-mic life, its influence on putrefaction, and the effect of 
various substances in promoting or arresting its progress, all of 


which papers are connected with, and in continuation of, his 
former experiments and conclusions tending to support the theory 
that this protoplasmic life is derived from invisible germs floating 
in the atmosphere. Dr. Bastian, at a later meeting of the Royal 
Society, again returned to the subject ina paper entitled ‘On 
some Leterogenetic Modes of Origin of Flagellated Monads, 
lungus-germs, and Ciliated Infusoria,” inserted at length in No. 
133 of the ‘* Proceedings.” The experiments an] observations 
here detailed are very interesting as to the development of these 
organisms in the pellicle that forms oa infusions of organic matter 
when exposed to the atmosphere ; but they do not affect the 
question of the origin of the living components of the pellicle 
uself, which he considers to have been fully prove by his own 
former papers, as well as by the well-knowa experiments of 
Poachet and others, to have heen evolved from lifeless matter by 
archebiosis A more extended work, giving the fullest details of 
his views of the ‘‘ Beginnings of Life” is announced, but [ have 
nat yet seen it. 

If, then, Spontaneous Generation may asa theory in the minds 
of some persons have become referred to the class of paratoxes 
like the quadrature of the circle, yet it is still supported by so 
many naturalists whose opinions are entitled to consideration, and 
there is so much to be said for as wellas against it which appears 
unsusceptible of direct and positive proof, that itis likely to bz 
long maintained as a subject of controversy, without any further 
much more definite result. But there is one question of a more 
practical nature, often supposed to be connected with it, which 
has excited, and is still callinz for the serious attention of men 
of science, experience, and judgment, as well as of various 
Governments. I allude to thos2 parasitical scourges which with- 
io the Jast thirty years have made such havoc in several important 
articles of Europein food an] indu-try. Thirty years since, and 
I believe up to the fatal year 1845, the potato-disease, the silk- 
worm-pébrine, and the oidium of the vine were unknown in 
Europ2 ; and we can most of us remember how the sudden 
appearance and rapid extension of each ia succession produced 
the famine io Jreland, ani the rnin of so many French and 
Ttalian silk-breeders and wine-growers of the Mediterranean 
region, Madeira, and Bordeaux ; and ho w for long men of science 
have Leen bafiled in their efforts at ascertaining the true history 
of the attendant fungi, and devising an efficacious remedy. The 
potato-disease appears now to have settled down iato one of those 
chronic epidemics whose varying intensity, according to season 
and other circumstances over which we have little control, must 
enter into the ealculatioas of every potato-zrower. This useful 
tuber canno longer, indeed, be advantage ously cultivated in that 
wholesale manaer which induced the late Thomas Andrew Knight 
and others to attach to it so high an economic value, but it 
may now again be fairly depended upon as an important article 
of househoid food. 

The pébrine of the silkworm, from the latest reports I 
have seen of the Coammissions of Lyons and other places, 
shows but little abatement of its intensity, although it it has 
in some measure changed its character, and is, it is to be 
feared, through the carelessness or cupidity of interested dealers, 
spreading even into those eastern regions which have been looked 
to for the supply of ‘*seed ” free from the fatal germ. The 
oidium, oo the contrary, has been got more under control ; and 
experience now shows that in many districts at least its ravages 
can be checked or entirely stopped by means within the reach of 
every intelligent cultivator, Dut within the Jast few years a new 
plague has in the south of France excited even more alarm than 
the oidinm itself, from its insidious invasion and complete de- 
struction of many of the most valuable vineyards; this time, how- 
ever, the offending parasite is brought much more within the scope 
of direct scientific observation. The germs of the patato-fungus, 
of the pébrine, of the oidium, are all invisible and inappreciable 
by any of our instruments; the history of their dilfusion and 
carly development, and even their very existence, can only be 
judged of from their results and other ¢'rcumstantial evidence ; 
whilst the Liyl/oxera vastatrix can be watched in every stage of 
its varied existence, from the first deposit of the fertilised eggs, 
through its several agamic generations, to the latest winged form, 
The researches, aceordingly, which have been already applied to 
ithave not been altozether barren of results, throwing some light 
even generclly upon the origin and dispersion of these pests. 
Considerable sums of money, either from the French Govern- 
ment or from private subscriptions, have been applied to the 
purpose, and the investigation has been chielly carried on by our 
foreign member, Dr. J, E. Planchon, of Montpellier, assisted by 
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M. J. Lichtenstein, a relative, I believe, of the late distinguished 
Prussian zoologist. Thesegentlemen, since the first discovery of the 
disease in France in 1868, have devoted much of their time to it. 
They have compared their observations with tho-e of others who in 
otner countries have studied the insect, especially Mons, Laliman, 
of Bordeaux, Mr. Riley, of Missouri, and with those of Prof. West- 
woot in our own coun'ry; and they have now, ina pamphlet 
which, by some inversion of dates not nacommon abroad, is sup- 
posed to form part of the Proceedings of the session of the I'rench 
scientific congress at Montpellier in 1868, given a rdsaueé of nearly 
five hundred memoirs, communications, or journal articles which 
have been published on the subject up to the close of last year 
(1871). 

The main facts given as having been hitherto elicited as proved 
or probable may be shortly resumed as follows:— 

The Phylloxera, like other Aphides, goes through a number of 
apterous generations of a single sex, but multiplying with enormons 
rapidity ; for one or two individuals will lay as many as five 
hundred eggs, fertilised without previous copulation. It also 
gives birth occasionally to a winged generation of both sexes, the 
females of which lay only two or three eggs each. 

The apterous P%)//oxera is also dimorphous, a smooth-bodied 
form living in little galls formed on the leaves of the vine, where 
it is comparatively harmless ; and a tuberculate form living in the 
nodules it produces on the root-fibres, causing first the smaller 
and then the main roots t» rot, weakening, in the first instance, 
and finally killing the whole viue. Each form has its winged 
ganeration. 

The insect is evidently of North American origin, although the 
precise history of its transmission to this country has not been 
ascertained. It was first described by Asa Fitch in the Tran- 
sactions of the New York State Agricultural Society for 1354 ; 
but living there chiefly on the leaves of the native vines, it had 
not attracted any peculiar attention. More recently, however, 
Mr. Riley has found reason to attribute to the ravages of the 
subterranean form the ill success of the various attempts made to 
establish in America the European ‘grape-vine. In England, 
where the introduction of the insect from America may be 
readily conceived, Prof. Westwood’s attention was first called to 
it in 1863, and again from various quarters in 1567 and 1868, 
whence resulted the above-mentioned account in the Gardever’s 
Chronicle for January 1369 (p. 109). With us it does not appear 
to have spread much, and has therefore not called for any further 
observation, the damp soil, the mode of treatment, or other 
external circumstances, proving unfavourable for the development 
of the underground form. But having by some means reached 
and established itself in the dry, naturally-drained vineyards of 
the south of France its general character underwent a change ; 
natural selection at once gave an enormous preponderance to the 
underground over the epiphyllons form. It was first discovered 
therein July 1368, and by the close of that year its ravages caused 
a panic among the vine-growers in many parts of Lower Lan- 
guedoc and Provence, similar to that which we may remember 
in this country on the rapid spread of the potato disease in 
the autumn of 1345. It was immediately made the subject of 
scientific investigation, which has ever since been steadily pur- 
sued. As one result Dr. Planchon inclines to believe that the 
oidium and the potato disease, like the /2y//oxera, and, in former 
days, the American blight of our apple-trees, had all been im- 
ported from America. It would seem that all these parasites, 
whether insects or fungi, capable of enormously rapid and ex- 
tensive propagation, remain unnoticed so long as they are kept 
in check by the mutual relations of their constitution, habits, 
food, and other circumstances in which they are placed ; but that 
the moment that a change, often very slight, in one or other of 
these conditions destroys the balance, they may at once and sud- 
denly gain the upper band, soas tobe classed in the popular mind 
amongst those varied phenomena collectively designed as blights. 
That such achangeis often the consequence of the transportation 
of the insect from one country to another may be regarded as more 
probable if Riley is correct in his belief that in America, as in 
Europe, introduced insects, when once established, are more 
noxious than indigenous ones. In the case of the Phylloxera 
some clue to the nature of the influencing alteration may be de- 
rived from tbe success attending one of the remedies applied, 
the inundation and continued submersion of the diseased vine- 
yards during the winter months. The comparative dryness of 
the soil in the new over that of the original station of the insect 
has been the change whicb natural selection seems to have seized 
upon to effect the extraordinary development of the underground 
form, aided, perhaps, by some slight attendant change in its 


constitution. Prolonged, or even temporary inundation, is not 
however, practicable in the majority of the Sonth of France 
vineyards, nor, indeed, in any of those producing the best wines. 
Amongs other remedies, soot (the soot of wood-smoke T presume) 
promises to be one of the most efficacious applicatious. 

Amongst the various publications which these phenomena have 
called forth, we may still see cropping up not unfrequently the 
popular notion that they are blights mysteriously connected with 
meteorological conditions, against which it is vain to struggle ; 
but, fortunately, the need of separately investigating every one 
of them is becoming generally recognised. In France, Govern- 
ment has appointed special commissions for inquiries into the silk 
and wine diseases. In Germany the ravages committed by in- 
sects on their forests have been the suhject of various works, 
published chiefly under the patronage of the Austrian Govern- 
meot and scientific associations. In North America Mr. Riley, 
as Missouri State entomologist, makes annual reports on noxious 
insects to the Board of Agriculture of that State, pursuant to an 
appropriation for this purpose from the Legislature.* In Italy 
a special institution has been formed at Padua, under official 
patronage, for the study of cryptogamic parasites; and our 
Royal Horticultural Society is also making arrangements for the 
special encouragement of the study of economic entomology. 
To these aud similar institutions it is the duty of science, in the 
interest of mankind, to give its unqualified support, to divest 
itself of all preconceived theories and prejudices, to avoid those 
polemical discussions which appear to have gone beyond the 
security they give for the exhibition of facts in all the various 
points of view they may bear, but impartially to study every 
detail connected with these scourges, which have so much in- 
creased during the present century, fostered, perhaps, by the 
advance of civilisation and high cultivation. 
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THE Levs (No. 2), April, 1872. —This second number of the 
new American journal of microscopy contains little that is new 
or of importance. ‘‘ The Flora of Chicago and its Vicinity ” is 
continued by I]. Hl. Babcock from the previous number, as is 
also the “‘Conspectus of the Families and Genera of the Diato- 
macee,” by Prof. H. L. Smith. This second part of the Con- 
spectus is occupied by a ‘‘ Synonym Register,” which promises 
to be useful, and is in fact the most complete attempt of the kind 
yet made. ‘‘ Microscopical Memoranda for the use of Practi- 
tioners of Medicine,” by Dr. J. J. Woodward, is also a con- 
tinuation, and consists of two parts, viz., staining the sections, 
and mounting the stained sections in Canada balsam. There is 
also a chapter ‘‘On the donble marking of 7riceratium,” by 
the same author, accompinied by a Woodbnry print of two 
frustules of 7riccratinm fimbriatum. ‘*On the effect of the 
reversal of the current of the Chicago River on the [ydrant 
Water,” by H. 11. Babcock. ‘* Where to search for Diato- 
mace ” is a reprint from the /i/ellectual Observer, and ** Alter- 
nation of generation in Fungi,” by M. C. Cooke, from NATURE, 
This number of the Zevs is increased to double the thickness of 
the previous one by the insertion of the catalogue of optical 
instruments manufactured or sold by an American firm in 
Philadelphia and New York. 


In the American Naturalist for April we have an article by 
Dr. J. J. Woodward on the Use of Amphiplenra pellucida as a 
Test-object for High Powers, illustrated by a photograph. Dr. 
Abbott concludes his exhaustive paper on the Stone Age of New 
Jersey ; and the remainder of the number consists of reviews and 
book notices, and of short paragraphs under the headings of the 
various departments of natural science. 

In the number for ‘May is a note by Mr. J. G. Hen- 
derson on the use of the rattles of the rattlesnake, in which 
he comes to a somewhat different conclusion from Prof. Shaler, 
believing that it is protective in its object.—Mr. J. A. Allen 
contributes some ornithological notes from the West, the present 
communication referring to the birds of Kansas.—Prof. A. TH. 
Tuttle gives the result of a careful study of the genus Urella of 
Flagellate Infusoria, illustrated with a number of woodcuts. 


* Since writing the above [ have seen a proof-sheet of a portion of the 
forthcoming fourth report of the Missouri State entomologist, Mr. Riley, in 
which he enters into further details of the history of the PAydloxera, col- 
lected during a recent visit to Europe, as well as from closer observations on 
the subject made in America, where it appears to be acquiring more serious 
importance. I have not, however, yet seen enough of the report to Jearn 
what further conclusions Mr. Riley may have arrived at. 
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There are also useful practical papers of instructions for herbo- 
rising, for collecting micro-lepidoptera, and for preparing birds’ 
eggs; as well as a large number of interesting paragraphs of 
information under the heads of the natural sciences. 


THe Journal of the Frankin Institute for May contains a good 
drawing of Danks’s patent puddling furnace, and a large num- 
ber of paragraphs under the head ‘*Items and Novelties.” The 
substantial articles include a continuation of Prof. Nourse’s paper 
on inter-oceanic communication across Central America; Mr. 
John Warner on the diamond rock drill; Mr. C. Van Bruol on 
a new modification of the Iloltz machine, and a list of auroral 
displays during February at a number of stations in the United 
States ; and the continuation of various other papers commenced 
in the preceding numbers. 


THE numher of the Zransuctions of the Linnean Society just 
published, vol. xxix. part 1, contains the commencement of 
Colonel Grant’s Botany of the Speke and Grant Expedition, in- 
cluding an enumeration of the plants collected during the journey 
of the late Captain J. HW. Speke and Captain J. A. Grant from 
Zanzibar to Egypt in 1860-63. The determinations and descrip- 
tions of the species are by Prof. Oliver, Mr. J. G. Baker, and 
other botanists connected with the Kew Herbarium; while 
Colonel Grant writes an introductory preface, alphabetical list of 
native names, and notes. Itis prefaced by a goad map of the 
whole of the journey; and illustrated by thirty-seven drawings 
on stone of new or remarkablespecies, The total number in the 
whole paper will be 100. 
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Geological Society, May 22.—Prof. Morris, vice-president, 
in the chair. The following communications were read :—1. A 
communication from the Right Ton, Earl Granville, inclosing 
a report from H. M. Minister at Rome, relating to the recent 
eruption of Vesuvius. 2. ‘*On the Phosphatic Nodules of the 
Cretaceous Rock of Cambridgeshire,” by the Rev. O. Fisher, 
M.A., F.G.S, This paper contained an attempt to explain the 
origin of the phosphatic nodules which lie in a thin bed at the 
base of the Chalk in Cambridgeshire, and are largely extracted 
by washing the stratum for the purpose of making superphos- 
phate of time. Two hundred and seventy tons per acre, at the 
rate of fifty shillings a ton, represents the valuable yield of the 
deposit, which is followed to the depth of about 18 feet. The 
nodules and other fossils of the bed are chiefly derivative, form- 
ing a concentrated accumulation from a deposit belonging to the 
Lower Cretaceous period. Some of the fossils are, however, 
believed to be indigenous to the deposit. P%icatulw are attached 
toall the derivative fossils and nodules, and the sharp, broken 
surfaces of the latter, with ?icatu/e on them, show that they 
were mineralised before they were deposited in their preseit 
gisement, The green grains of chlorite have been drifted into 
patches. Certain calcareous organisms are preserved, but many 
genera of molluscs only occur as casts in phosphate of lime. 
The phosphatic matter has been determined in its deposition by 
animal substances. There are two chief varieties of the ‘* or- 
dinary”” nodules. The first are amorphous, or else finger- 
shaped ; the second formed like a long cake rolled partially or 
wholly upon a stick, The surface of these two kinds of nodules 
is coriaceous and wrinkled, and they usually show marks of at- 
tachment to some foreign body. Certain species, clearly zoo- 
phytes, are converted into phosphatic nodules, and, when sections 
are made of these, they are found to show under the microscope 
structures and spiculce allied to those of Alcyonaria. Slices of 
the common nodules show similar spicular,jand occasionally 
reticular structure. When casts in plaster are made from +{/cy0- 
nium dtgitatum, and coloured to resemble the nodules, the 
similarity in general form and structure of surface is very striking. 
The phosphate was probally segregated by the animal matter 
from its solution in water charged with carbonic acid, which is a 
known solvent of the phosphate ; an analysis of the matrix has 
proved that phosphate of lime is appreciably present in it. The 
author doubted the derivation of the nodules from the denudation 
of the subjacent Gault, and exhibited a collection of these to 
show that they were distinguished by more stunted growth. 
The deposit was on the whole considersd to represent the thin 
band with similar fossils at the base of the Chloritic Marl, as 
seen in the West of England, in which district it is underlain by 
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the true arenaceons Greensand. The absence of the tre Green- 
sand wasatlributed to the intervention of the old palmozoic axis 
of the London area; and it was finally snggested that a similar 
axis might stretch from Leicestershire to Ilarwich, causing the 
change in character of the Lower Cretaceous beds between Cam- 
hridgeshire and Norfolk,- 3. ‘Some observations on the Upper 
Greensand formation of Cambridge,” by Mr. W. Johnstone Sollas. 
The Greensand Formation consists around Cambridge of a Chalk 
marl containing harder portions of a different nature disseminated 
throughout it, these are separated from the Chalk Marl by levi- 
gation, and sorted by sifting into larger bodies, consisting almost 
entirely of the so-called ‘* coprolites,” and smaller badies—the 
so-called “Greensand.” The author gave a general account of 
his conclusions regarding the ‘* coprolites,” reserving details for 
a future communication. Of all the facts the most obvious is 
the connection between presence ef ‘coprolite” and former 
existence of organic matter; when coprolite is found incrust- 
ing a bone or other fossil, it is precisely on those parts where 
animal matter adhered most abundantly. Instances were cited, 
as in Pakevcorystes, where the absence of animal matter on 
the back ef the carapace is marked hy an absence of phos- 
phatic incrustation; while the sternal side, where animal 
matter could easily escape, is often altogether embedded in 
“coprolite.” Coprolites are the fossilisation of organic matter 
derived from very various sources. In many cases they owe 
their origin to sponges, almost certainly so in the case of 
cylindrical coprolites perforated by a cylindrical cavity, now 
filled up with Chalk Marl; other forms have an a//ed origin. 
Thus coprolites are the flints of the Gault. The Greensand 
is a mixture of calcareous, silicious, and dark-coloured grains of 
nncertain chemical composition, The calcareous grains consist 
of sponge spicules, minute shells, fragments and prisms of shell 
substance, bivalve entomostraca, microscopic corals, minute 
echinoderm species, polyzoa, and foraminifera, A list was given 
of the foraminifera, the abundant occurrence of Zay mu here being 
particularly noticed, as, with the exception of Z. apicu/lata, men- 
tioned by Reuss, the genus had not before been noticed below 
the Maestricht Chalk, ‘The silicious grains consist of fragments 
of various rocks, some of volcanic origin. The dark coloured 
grains are coprolitic dér’s and true green grains. The green 
grains are almost all casts of foraminifera, derived chiefly from 
Pulinina ; others are derived from Lituola, Rotalina, Globi« 
gerina, and other forms, Some green grains of exactly the 
same nature had been found hy the author in the silicious sand of 
Blackdown.—Prof. Phillips was glad that his casual remark had 
produced such satisfactory results asthe paper he had heard. It was 
satisfactory to find that the bulk of the phosphatic nodules exhi- 
bited such marked traces of an organic origin, Though he had to 
some extent been prepared [or this, it appeared that the view might 
be extended much further than would at first sight have been anti- 
cipated, Tle drew an analogy between the preservation of the 
forms of sponges in their silicified fossils with that of the soft 
organic hodies in the Greensand by phosphatic matter. In each 
case the surrounding water contributed a large amount of either 
flint or phosphate of lime, which was segregated and accumulated 
round certain centres or nuclei of organic bodies.—Prof. Ramsay 
inquired from what sources the abundance of phosphatic matter 
requisite for the production of these fossils could haye been 
derived. In such thin strata, which seemed to indicate a transi- 
tion from a land to a marine surface, it was a matter of great 
difficulty to his mind to account for so great an abundance of 
phosphatic matter.—Mr. Godwin-Austen remarked that pho:- 
phoric acid was largely present in sea water, and instanced the 
present seas, where. as on the Newfoundland banks, fish existed 
In enormous quantities, and no doubt also phosphatic matter. 
The Cambridge beds, though so rich, were by no means unique 
of their kind, Tle referred to a paper communicated some years 
ago to the Society by Mr. Payne, as affording many interesting 
particulars with regard to such beds. He considered that much 
of the phosphate attaching to decaying animal matter might have 
bzen derived from comminuted excrementitious deposits floating 
in the water.—The Rev. T. G. Bonney remembered a fact 
quoted by the late Dr. Mantell as to the large quantities of dead 
Mollusca which had been observed floating down some of the 
American rivers, and which had been regarded as a plentiful 
source of phosphatic matter. Small fishes might also have fur- 
nished a considerable quantity, and their value as manure was 
recognised at the present day. With regard to the nodules being 
Alcyonaria or sponges, he observed that what spicules he had 
seen appeared more like those of sponges. He agreed with Mr, 
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Sollas as to the foraminiferal origin of many of the green grains. 
Ile did not agree with Mr. Fisher in attributing all the nodules 
to the bed in which they were found, but thought that a con- 
siderable portion might be referred to the upper part of the 
Gault. In proof of the washing the Gault near Cambridge had 
undergone, he mentioned the cccurrence there of a number of 
boulders of rocks quite foreign to the district. —Mr. J. F. Walker 
thought that most of the fossils of the phosphatic band at the 
base of the Chalk-marl were derived fiom the Gault, whilst the 
bed differed from chalk only by green vrains becoming gradually 
more abundant. ‘The fossils were generally much water-worn, 
the characteristic fossils of the Warminster Greensand were 
abscnt, and the most abundant fossi!s were all of Gault species. 
It seemed that wherever these accumulations of phosphatic 
matter occurred denudation had taken place, and that they 
were the residuary heavy materials of a large thickness of rock. 
This might also be observed in the Upware and Potton beds. — 
Mr, Whitaker observed that the Upper Greensand thinned out as 
much to the south as to the north of London. Ie inquired as to 
the alleged abundance of phosphate of lime in the upper part of 
the Gault. He doubted whether the thin band at Cambridge 
could represent the great thickness of Upper Greensand which 
was to be found in some other districts. He regarded it rather 
as a gradual passage into Chalk, though the line of demarcation 
was evident on the Gault. Though agreeing with Mr. Walker 
as to some of the fossils having been derived from the Gault, he 
could not regard them allas having come from that source.— 
Mr. Meyer thought that the Greensand had always been absent 
in the Cambridge district, and mentioned the occurrence of a 
bed of much the same character as that in question at Knighton 
in the Isle of Wight.—Mr. Forbes pointed out that the amount 
of phosphatic matter in hshes was so small that it was difficult 
to assign such an abundance as that described to this source. 
In limestones almost entirely composed cf shells, he conld 
find only from 4 to 1 per cent. of phosphate of lime. 
Even with true coprolites, he thought that they had become 
richer in phosphate since their deposition; but whence it 
was derived he would not pretend to say. He thought this 
question of derivation still open.—Prof. Morris mentioned the 
occurrence of similar deposits near Wissant, on the eccast of 
France, and near Calne, in Wiltshire. He called attention to 
the extremely quiet nature of the sea in which the phosphatic 
bed had been deposited, and observed on the existence in recent 
times on certain sea-shores of ooze containing a large amount of 
phosphatic matter.—Mr. Tischer, in reply, stated that he had in 
his paper but slightly touched on the sources of derivation of the 
phosphate of lime; but as to the possibility of that substance 
being localised and derived in large quantity from fish, he pointed 
out that the principal manure of modern times, guano, was 
derived from this source. He alluded to the possibility of some 
process of dialysis having contributed to the segregation of the 
phosphate. He disputed the identity of the nodules in the Gault 
and in the Chloritic Marl of Cambridge. As to the character of 
the fossils, he regarded it as the same as that to be found ina thin 
band at the base of the chalk in parts of Hants and Dorset. 
Sollas had examined sections of the fossils fram the Cam- 
bridge beds under the microscope, but had failed to find the 
canals or tuberculated spicules characteristic of Aleyonaria. He 
had, however, in the sand found numerous indisputable sponge 
spicules. He had, mcreover, found in sections of the coprolites 
spicules such as were regarded by Dr. Bowerbank as character- 
istic of sponges. Jie hoped, however, to recur to the subject. 
Goth Mr. Fisber and himself concurred in removing these nodules 
from the category of concretions, and placing them under the 
head of organic fossils. The transported blocks in the beds 
Lear evidence of glacial action, and be considered had heen 
brought from Scotland or Scandinavia. The cold sea then 
existing at the base of the Scandinavian chain of mountains 
flowed southwards over the bottom of the ocean, carrying with 
it mineral matter in solution, particularly phosphates, so that ia 
this way he thought that some portion of the phosphatic matter 
yas derived froin the decomposition of the volcanic rocks north 
of Lammermuir, which were rich in this substance, and of which 
rocks he had fourd fragments near Cambridge. He considered 
that, under certzin circumstances, the phosphate matter prescnt 
in water would cumbine with animal matter, and hoped at some 
future time to offer some remarks on this subject to the Society. 


Zoological Sooiety, June 4.—Prof. Flower, F.R.S., V.P., 
in the chair. Mr. G. Dawson Rowley exhibited a specimen of 
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near Brighton, being the second recorded instance of the 
occurrence of this bird in the British Jslands.—Mr. P. L. Sclater 
exhibited a specimen of the American Black-billed Cuckoo 
(Coccyses erythropthaimus) killed in Ireland. This specimen 
had been referred by Mr. Blake Knox to the Yellow-billed 
Cuckoo (Coecysus americanus), and by Lord Clermont, subse- 
quently, to the Black-billed species (C. exythropthalmus). Mr. 
Sclater remarked that there could be no question of the latter 
determination being correct.—The Secretary communicated ex- 
tracts from a letter received from Captain Ienry lain, of the 
8.8. Scanderta, on the habits of the Sea-Lion (Ofaria jubata) 
and Fur Seal of the Falklands (0. fa/klandica).—Prof. Owen, 
F.R.S., read a paper on Dinornis, being the nineteenth of his 
series of memoirs on this genus. The present communication 
contained the description of a femur, indicative of a new genus 
of large wingless bird (Dromornis australis, Ow.) from a post- 
tertiary deposit in Queensland, Australia. —Prof. Flower, F.R.S , 
read a note on some points in the anatomy of the Two-spotted 
Paradoxure (Nawdizia biiotata), and showed that the czecum is 
absent in this animal, contrary to the almost invariable rule 
which distinguishes the Arctoid subdivision of the Carnivora.— 
A communication was read from Dr. John Anderson, Curator of 
the Indian Museum, Calcutta, on the osteology and dentition of 
fiylomys. Dr, Anderson came to the conclusion that this form 
was most nearly allied to Gymneura, and belongs to the 
Frinaceidze.—Mr. E. T. Higgins read a paper describing some 
new species of shells discovered by Mr, Clarence Buckley in 
Ecuador.—Mr. F. Moore communicated a paper by Captain 
‘Thomas Hutton on the Bais of the North-Western Himalayas, 
in which several new species were described. — Mr. P. L. 
Sclater read some additional notes on rare or little known 
animals, now or lately living in the Society’s Gardens.—Dr. 
J. Murie read a paper on the Indian Wild-Dog (Canis 
dukhunensis); his observations being based on two specimens 
formerly living in the Society’s Gardens. After noting points in 
their anatomy, Dr. Murie specially referred to the variatiens in 
the pelage and skulls, which distinguish the four supposed 
species of the genus. ‘These he was inclined to regard only as 
one species, viz. C, primavus, with geographical varieties. —A 
second paper by Dr. Murie contained observations on the 
Bornean Ape (Afacacus manris), being the first of a series of 
papers on the rarer forms of this group. 


Entomological Society, June 3.—Prof. Westwood, presi- 
dent, in the chair. Mr. Stainton exlubited specimens of a very 
large black Cocces on the cork oak found at Cannes by Mr. 
Moggridge. Also specimens of Axtspila riville’, bred from 
larvze mining the leaves of the vine at Massa di Carrara, found 
by the Hon. Miss de Grey. This insect was first discovered in 
the island of Malta about 1750 by De Riville, but was not 
again noticed until 1871.—Prof. Westwood exhibited a large 
cottony mass, in which were enveloped the cocoons of a minute 
parasitic Hymenoptera which infested a large caterpillar in 
Ceylon ; one of these caterpillars had produced at least 1,0c0 
of this parasite .Mr. F. Moore had observed a similar 
occurrence in the larva of a large Bombyx from Bombay.—Prof. 
Westwood also exhibited epple twigs, the buds of which were 
destroyed by a larva, appaiently of a Yortvix.—Mr. Higgins 
exhibited a selection of magnificent species of Cefoniida fiom 
Java obtained from Dr. Monicki.—Mr. Weir observed that he 
had recently found the larve of Gonoftery: rhantui feeding 
upon ARiamnus alaternus inhis garden at Blackheath ; this insect 
had not Leen scen there during sixteen years, and not until 
ke plantcd this AAamnes, which it immediately discovered, 
although so totally unlike the two indigenous species of the genus 
on which the larva habitually feed here.—Mr. Miller callcd 
attention to a paragraph in the daily newspapers concerning the 
enormons increase of ants on the island of May tosuch an estcnt 
as to render the land useless to the lighthouse-keepers. ‘The 
subject had been brought to the notice of the Northern Light- 
house Cemmissioners, and a visit had been made to the island 
for the purpose of investigating the matter. 


Linnean Society, June 6.—Mr,. G. Bentham, president, in 
the chair. The president appointed Mr. Geo. Busk, Dr. J. D. 
Hooker, Mr. John Miers, and Mr. W. W. Saunders, vice- 
presidents for the year. The papers rcad were :—On seme 
recent forms of Lageme from Deep-sea Dredgings in the 
Japanese Seas, by J. W. O. Rymer Jones; On the Cutaneous 
Exudation of the Water-newt (77itor cristatis), by Miss I. A, 


Zonotrichia albicollis, which had recently been captured alive | Ormerod. 
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Chemical Society, June 6. Dr. Gilbert, F.R.S.,  vice- 
president, in the chair.—‘ On a Remarkable Salt deposited from 
the Mother Liquors obtained in the Manufacture of Soda,” by 
Prof. E. T. Thorpe; ‘‘ On the Composition of Ceyloy Jargons,” 
by M. Il. Cochran; ‘On a Double Sulphide of Gold and 
Silver,” by Mr. Pattison Muir; ‘On the Solvent Action of 
various Saline Solutions upon Lead,” by the same author ; ‘* On 
the Magnetic Sand of Mount Iona,” by J. B. Iannay ; ** New 
Tests for some Organic Fluids,” by J. A. Wanklyn; ‘Dendritic 
Spots on Paper,” by A. Liversidge ; ‘On Chinoline and Leu- 
coline,” by C. Greville Williams, f.R.S. A letter from Mr. 
Dewar of Edinburgh was then read by the secretary on some de- 
rivatives of chinoline.—Dr, C. R. A. Wright read a paper on 
the ** Action of Phosphoric Acid on Morphine,” and Mr, W. 11. 
Perkin, F.R.S. ‘*A Note on the Secondary Colouring Matter 
produced in the preparation of Alizarine from Anthracene; ” 
“On the Iffects of Temperature on the Absorption of Gases by 
Charcoal,” by Mr. J. Hunter. Dr. Armstrong then brought 
forward a series of ‘* Communications from the Laboratory of the 
London Institution, No. V. On the Nitration Products of the 
Dibromo-phenolsulphonic Acids ; No. VI. On bromo-phenosul- 
phonic Acid; No. VII. On the Formation of Substituted Nitro- 
phenolsulphonic Acids,” and finally the secretary read a letter 
which had been received from M. E, Maumené of Paris, 
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Academy of Natural Sciences, October 3, 1871.— 
Dr. Ruschenberger, president, in the chair. Mr. Thomas 
Meehan referred to sone observations made by him last 
spring before the Acalemy in regard to the office: of bud 
scales and involucral bracts. The general impression was that 
they were formed for the purpose of protecting the tender parts 
beneath, At that time he exhibited the branches of /rexinuus 
excelsior on which some of the buds were entirely naked, and 
others clothed with scales in the usual manner, They cou'd 
scarcely be for protection in this instance, as both were equally 
hardy, Ile now hai tu exhibit an ear of corn which had been 
produced without the usnal involucral bracts or husks, and yet 
was as perfect as if clothed in the usual way, showing that the 
husk was of not much importance as a protecting agent. An in- 
teresting point was that this ear had been formed on the end of 
a male panicle or tassel. 1t was not uncommon to find scattered 
grains of corn amongst male flowers, bnt a perfect ear like this 
he had never before seen, The ear was eight-rowed, and con- 
tained two hundred perfect grains. 1t was the variety known as 
“ popcorn.” 

Paris 


Academy of Sciences, June 3.—Mr. A. Cayley cominuni- 
cated a paper on the surfaces divisible into squares by their curves 
of curvature, and on Dupin’s theory. —A memoir by M. Vvon 
Villarceau on isochronous regulators derived from Watts’s system 
was read.— M. de Pambour read a note on the additional friction 
due to the load of machines. —M., Le Verrier communicated some 
observations on magnetic declination made at Batavia and Buiten- 
zorg during the solar eclipse of December 12, 1871, extracted 
from a letter from M. Bergsma, in which the author stated that 
this eclipse exerted no influence uponthe direction of the magnetic 
needle either at Buitenzorg, where the eclipse was total, or at 
Batavia, where it was nearly so. M. Le Verrier also presented 
a note by M. C. Grad on the magnetic declination in Algeria, 
containing the results of a series of observations made at four- 
teen stations during the last winter,.—A paper was read by M. 
Lerthelot on the formation of acetylene by the obscure electrical 
discharge ; and another by MM. Berthelot and Bardy on the 
transformation of ethylnaphthaline into acenaphthene.—A note 
by the Abbé David, on a new species of Jivadoxornis, was read. 
This bird was obtained near Shanghai by Father Heude, and is 
described under the name of P. Z/eudei.—M. C. Robin presented 
anote by M. A. Dufossé on the noises and expressive sounds 
uttered by fishes.—M, Bonillaud presented some considerations 
on chlorosis and anemia in the human subject, with reference to 
M. Boussingault’s paper, read at the last meeting, on the iron con- 
fained in the blood and in food ; and M. A. Dumont read a note 
on the distribution of the water of the Khone at Nimes. 
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A Discourse on the Inductive Philosophy : A. C. Finch (Lon zmans).—First 
Lessons on Health: J. Berners (Macmillan). 


DIARY 


THURSDAY, June 13. 


Rovav Society, at 8.30,—Further Experiments on the Eff ct of A'coho! 
and Exercise on the Elimination of Nitrogen: Dr. Pa.kes, .K S.—On the 
Specteum of the Great Nebula in Orion, and on the Motions of some Stars 
towards or from the Earth: W. Huggins, F.R.S.—On Blood Relationship: 
F Galton, F.R $.—Report of further Scientific Researches in the Mediter~ 
ranean, Ang.-Oct , 1871: Dr. Carpenter, F.R.S. 

SocieTY OF ANTIQUARIES, at 8.30.—Ancient Rings from Pals:trina: C. D. 
E. fortnum, F.S A —Polychrome Vitreous Beads: J. Brent, F.S A. 

MATHEMATICAL Society, at 8.—On the Surfaces divisible into Squares by 
Curves of Curvature: Prof. Cayley.x—On Prof. Cremo.a’s Transforma- 
tion between T'wo Planes and ‘I'ables relating thereto; Mr. 5S. Roberts. 
—On a Manifold Correspondence of Two Planes; Dr, Hirst. —Note ona 
Special Case of the Anharmonic Ratio Sextie: J. J. Walker. 


FRIDAY, June 14. 
ASTRONOMICAL SOCIETY, at 8. 


MONDAY, June 17. 

ANTHROPOLOGICAL SocteTry, at 8.—The Tribes of North Aracan: St. 
Andrew St. John.—-Australian Languages and Traditions; Rev. W. 
Ridley. — Indian Picture Writings in British Guiana: C. B, Brown, 
—Exhibition of Photograph of the Tattooed Man, and Short Description ; 
A. W, Franks.—The Ainos of Yeso: Commander H. C. St. John. 


TUESDAY, June 18. 


Zoo.oaicat SoctnTy, at 9.—On the Cranial Appendages and Wattles of the 
Horned Tragopan (Ceriornis setyra, Linn.,; Dr. J. Murie.—On the 
Cetacea observed during the voyage round the world of H.I.MS. 
Magenta, 1865-68, with the description of several new or little known 
species, and of a new genus of Fin-backed Whale: Prof. H. H. Giglioli. 


WEDNESDAY, June 19. 


Groocicat Society, at 8.x—On the Discovery of Palzalithic Implements in 
association with Elephas printigentus in the Gravels of the Thames Valley 
at Acton: Col. A, Lane Fox.—On the Evidence fur the Ice-sheet in North 
Lancashire and adjacent parts of Yorkshire and Westmoreland: R. H. 
Tiddeman,— On a new Species of Coral from the Crag: Piof, P. Martin 
Duncan, F.R.S. 

MeTEOROLOGICAL Society, at 7.—Anniversary Meeting. 


THURSDAY, June 20. 


Rovav Society, at 8.30. 

SocteTY OF ANTIQUARIES, at 8.30. 

LINNEAN Society, at 8.—On the structural peculiarities of the Bell Bird 
(Chasmorhyuchus) + by Dr. Murie, F.L.S. 

CHEMICAL Society, at 8.—Oa Deacon's Method of obtaining Chlorine, as 
illustrating some principles of Chemical Dynamics : H. Deacon. 
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LIVINGSTONE 

(om LIVINGSTONE is one of those men, becoming 

scarcer now in these nervous days of hurry and 
excitement, who do what they put their hands to with 
all their might. He went to Africa to discover certain 
regions then unknown, and especially to determine the 
extent and character of the great catchment basins on 
the eastern side of the continent. His object was not 
solely, or even chiefly, the advancement of geographical 
knowledge. In his eyes geography is only a means to 
an end. He hopes, through an extension of the know- 
ledge of the interior of Africa, to call forth a spirit which 
may be the means of securing the great objects of his 
life—the extinction of the slave trade, and a permanent 
improvement in the condition of the negro race. 

Some six years ago Dr. Livingstone landed at the 
mouth of the Rovuma, and disappeared from the know- 
ledge of European seekers for news. Then there came a 
wild report of his murder, and staunch old Sir Roderick 
sent out an expedition, under Mr. Young, to Lake Nyassa, 
which successfully performed its mission, and gave us 
the assurance that the report was false and that Living- 
stone was alive. All this while the great traveller was 
toiling steadily at his appointed task, and had completed 
the solution of one great geographical question, namely, 
that of the northern limits of the basin of the Zambesi 
river, Another long period elapsed, and once more a 
letter was received from Ujiji, on the banks of Lake Tan- 
ganyika, announcing the progress of the work. Having 
cleared up the problems relating to Lake Nyassa, Living- 
stone had ascended highlands which form the water- 
parting between the Zambesi and another great system 
of rivers and lakes tothe north. He had been in a land 
where the vegetation was saturated with moisture—a land 
unlike all previously-conccived ideas of this part of Africa. 
The work was beginning to tell upon him. He described 
himself as a mere “ bag of bones.” But he gave no sign 
of faltering in his purpose. His great discovery was 
net half achieved, and the time for rest was still distant. 
His will was unsubducd ; his life-work must be completed 
before he could turn aside to be refreshed ; and thus he 
disappeared again. 

Years passed away— first one, then another and another, 
and for a third time the anxiety of the country began to 
increase. For Britain still cares for and watches over her 
great sons. The indomitable yet unostentatious resolu- 
tion of this grand old man has touched the heart of the 
nation to its very core. Sir Roderick Murchison died in 
the full hope and expectation of soon receiving tidings of 
his friend. No trnuernor more steadfast friend ever lived ; 
and the news of Sir Roderick’s death will be the saddest 
words that Livingstone has heard since he lost his brave 
wife in the wilds of the Zambesi. Then it began to be 
felt that it would be wrong to wait longer. Our patience 
was exhausted ; an appeal was made to the country which 
was warmly and munificently answered ; Lieut. Dawson 
left this country in command of a search expedition, 
reached Zanzibar, and proceeded without delay to make 
preparations for his march into the interior. 
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The rest of the story must be gathered f:om the tele 
grams which have arrived from Bombay and Aden within 
the present week. News, it seems, came down to Zanzi- 
bar last May that Livingstone was alive, that he hid 
reached Kazeh, on the road between Lake Tanganyika 
and the coast ; but that he declined to return home until 
lis work was completed. In those years of enforced 
silence, during which his letters had been intercepted by 
Arab slave traders, he had been working hard. He had 
completed one more great discovery; but still the work 
was not all done, and he would not come home. All 
honour to this man of iron willand unchanging purpose ! 

The second great discovery of Livingstone, since he 
landed at the mouth of the Rovuma, is more important, 
if possible, than the jfirst. His first discovery was the 
north-eastern water-parting of the Zambesi. His second, 
the tidings of which arrived by telegram last week, is the 
limits of the great basin of Lake Tanganyika, and that a 
vast and separate system intervened between the basins 
of the Nileand the Zambesi. The discovery of the basin of 
Tanganyika, extending from about 3° to 10° S. latitude, 
and 27° to 39° E. longitude (or 7oo miles long by about 
450) is the last and not the least important of Living- 
stone’s discoveries. lt would appear, from the telegram, 
that the great explorer traced the chain of lakes and the 
streams which flow from them, until he discovered that 
all the waters found their outlet in the Tanganyika. He 
then, it would appear, visited the northern end of the 
lake, and found that the rivers still flowed into it. The 
waters of the lake are fresh ; and it is, therefore, to be 
inferred that the lake has an outlet. Livingstone now 
knows the southern, western, northern, and north-eastern 
sides of the lake. The south-eastern side alone remains 
to be explored, and there, ifanywhere, the great outlet 
for its waters must be. That outlet must be discovered 
and examined before Livingstone’s great achievement is 
ended ; and thither, therefore, he will now proceed. 

We already have some knowledge of the river which, as 
it would now seem, flows from Lake Tanganyika to the 
sea, Mr, Desborough Cooley, in 1841, gave the informa- 
tion obtained from an intelligent Sawahili named Khamis 
bin Othman, who came to London in 1835. This man 
had travelled up the ravine of a river named Lufiji, from 
its mouth due west of theisland of Monfia (south of Zan- 
zibar) to its source in the lake. Nearly half a century 
ago, when Captain Owen was making a running survey 
of part of the East Coast of Africa, he was off the mouths 
of this river Lufiji, and they are shown on his chart, pub- 
lished in 1825, though Mr. Cooley and Captain Burton 
appear to have overlooked them. But Captain Burton, in 
his exhaustive paper on these lake regions, has shown that 
the Lufijiis the same river as the Rua or Ruaha, though 
he says that the source is unknown, It will be found on , 
the maps to the east of the south end of Lake Tanganyika. 
It must not be confused with another Rua, mentioned by 
Livingstone to the west of Lake Tanganyika, and north of 
the Lake Moero. The sentence in Lieut. Dawson’s telc- 
gram, “ Underground village next attracts Livingstone’s 
attention,” has, perhaps, been satisfactorily explained by 
Colonel Grant. He gathered, from the intelligence he 
and Captain Speke obtained in the country, that the 
waters of the Tanganyika force their way through a rent 
in the mountains, at the south-eastern extremity of the lake, 
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and that under the river there is a natural tunnel. This 
tunnelwas described to Calonel Grant as beingtwo months’ 
march from Unyanyembeh, and as a tunnel made by God, 
which takes a caravan from sunrise to noon to march 
through it. An unford able river, with rocky cliffed sides, 
flows over the tunnel at right angles with Lake Tanganyika. 
This river is now supposed, on apparently good grounds, 
to be the Ruaha of Burton, and the Lufiji whose mouths 
are shown on Captain Owen’s chart. 

We now learn that Livingstone has reached Unyanyem- 
beh, that stores are being sent up to him as rapidly as 
possible in charge of his son, and that he will march 
southward to explore this Ruaha or Lufiji river, this 
mighty outlet of the great system of waters that he has 
discovered, with its lofty cliffs and alleged natural 
tunnel. Thus, for the third time, all fears have been dis- 
pelled, again we get a glimpse of this true knight-errant, 
and again we find him stedfastly working at the task he 
set himself to do six years ago, and which he will not 
abandon until it is finished. This last section of his 
labours will comprise the complete discovery of the great 
basin of the Tanganyika, including the collection of 
accurate information respecting its limits, its varied 
climates, its productions and capabilities and people, its 
rivers and lakes, and its outlet to the Indian Ocean. The 
addition to geographical knowledge will be enormous, 
and we may well hope that this knowledge will be the 
means by which a new country will hereafter be opened 
to European enterprise, and the object of Livingstone’s 
life be attained. 1f he dies in the midst of his discoveries 
he may well be envied, for a nobler and more glorious end 
can hardly be imagined. If, as we all hope and as is 
more likely, he is spared to return home, and perhaps to 
watch in his old age the progress of the mighty work 
which he is now initiating, he will receive a welcome from 
his countrymen such as few have experienced and fewer 
still have so justly earned. 


CONVERSATIONS ON NATURAL 
PHILOSOPHY 


Conversations on Natural Philosophy. By Mrs. Marcet 
author of “ Conversations on Chemistry,” &c. Revised 
and Edited by Francis Mareet, F.R.S. 1gth Edition. 


(Longmans, 1872.) 

V E opened this new and revised edition of Mrs, 

Marcet’s “ Conversations on Natural Philosophy ” 
with expectation and interest; we closed it with dis- 
appointment and regret. The influence Mrs, Marcet 
exerted upon the early career of Faraday, besides 
awakening the first love for science in hundreds of the 
‘Jast generation, will cause her name always to be remem- 
bered with gratitude and respect. Science, however, has 
made great strides since Mrs. Marcet wrote; and if her 
admirable works are touched at all, they should, where 
necessary, be carefully and accurately revised. That 
this has not been done in the book before us we will 
briefly point out. Opening at the Conversation on Heat, 
we read the following statement on p, 207 :—-‘It is be- 
cause heat, light, and electricity arc not subject to the 
general properties of other bodies, and in particular to 
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that of gravity, that they are commonly known by the name 
of imponderable fluids ;” and on the next page we read 
“that modern chemists having adopted the new word 
caloric, to denote the principle that produces heat,” we 
are told that “calorie is found to exist in a variety of 
forms or modifications ; and we shall consider it under 
the two following heads, viz.: 1. Free or radiant caloric. 
z. Combined caloric. The first free or radiant caloric is 
also called heat of temperature,’ &c. Again further on, 
p. 250, the same instructor says, ‘the two principal sol- 
vent fluids are cvaéer and caloric,’ leading thereupon to 
a lively conversation as to how caloric dissolves bodies. 
This, we are told, is the way :—‘ Caloric, we may con- 
ceive, dissolves water, and converts it into elastic vapour 
by a process similar to that by which water dissolves 
salt. . . . . It is now ascertained that the solvent 
power of the atmosphere depends solely upon the 
caloric contained in it”! Vivid pictures of caloric are 
given, as “a fluid so extremely subtle that it enters 
and pervades all bodies whatever, and forces itself 
between their particles ;” in similar language specific 
heat is defined, on p. 275, as “ that which is employed in 
fitting the capacity of a body for caloric, in the state in 
which that body actually exists.” Thus the minds of 
young children for whom this book is intended are drilled 
into the needless and obsolete jargon of the material 
theory of heat. 

Iven the most elementary facts are often left wrongly 
explained. Thus, on p. 255, the formation of hoar fiost 
is accounted for in this way :—“ The freezing of the watery 
vapour, which the atmospheric heat could not dissolve, 
produces what is called a hoar frost ; for the particles 
descend in freezing and attach themselves to whatever 
they meet with on the surface of the earth.” We venture 
to think there are few intelligent unscientific people who 
could not correct this. 

We have dwelt thus far on the subject of heat, for here 
it is that new editions of once famous books need most 
revision. But glaring errors are to be found in other 
parts. The diagram representing the shadow which a 
large luminous body casts behind a small opaque body 
(Plate 21, Fig. 3), is incorrectly shown, the converging 
umbra only being represented without the accompanying 
diverging penumbra, On p. 313 the luminiferous ether 
and water are spoken of as inelastic bodies. ‘The absence 
of a sound shadow in air is affirmed on the same page, 
whereas among other instances every one must have 
noticed when watching the approach of a distant railway 
train, how, as it winds along and is occasionally hidden 
from view, corresponding sound shadows flit across the 
ear. 

We have only space to indicate a few more blunders 
that catch our eye. In voltaic electricity the electric light 
does vo/ “dart from one point of charcoal to another,” 
as soon as the points are brought from “half an inch to 
an inch” asunder. The thickness of a silk handkerchief 
(as the writer has tried with a battery of nearly 200 cells) 
will prevent the discharge taking place before contact is 
made. The term “conjunctive wire,” p. 428, was used by 
Oersted, but is not now used to express the wires which 
join the poles of a battery. In the electric telegraph 
the current does vo? return through the earth to the 
battery whence it came. This is a very popular error. 
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We regret to be obliged to call attention to these serious 
defects in what might have been made a useful book, 
Westill more: regret to think that this volume, owing to 
Mrs. Marcet’s excellent name, will find its way into fami- 
lies and schools ; many will thus gain their only know- 
ledge of science from a volume which contains not only 
many obsolete phrases, but which also omits all reference 
to the conservation of energy or the correlation of the 
physical forces. Vibes 


THE GEOLOGICAL SURVEY OF OHIO 


Geological Survey of Ohio. Yeport of Progress in 1870, 
by J. S. Newberry, Chief Geologist, including Reports 
by the Assistant Geologists, Chemists, and Local Assis- 
tants. (Columbus: Nevin and Myers, State Printers, 
1871, pp. 568.) 


HE labours of Prof. Newberry and his colleagues 
during the year 1870 have resulted in the accumu- 
lation of a great many details relating chiefly to the struc- 
ture of that portion of the great Appalachian Coal-neld 
which extends over a considerable part of Ohio. With- 
out the aid of a good map it is somewhat difficult to 
follow the descriptions given in this Report, the nu- 
merous local references and details having a tendency 
to bewilder the reader. This, however, is unavoidable 
under the circumstances; and those who desire to obtain 
a full and clear conception of the geological structure of 
Ohio will have to wait the completion of the map and 
final report promised by Dr. Newberry, the present 
volume not pretending to be more than its title implies. 
Nevertheless, it contains a very large and varied amount 
of information, which will, no doubt, be duly appreciated 
by those for whom it has been prepared. Especially 
noteworthy are the numerous illustrative sections of 
Carboniferous strata, and analyses of coals, ironstones, 
fireclays, and soils, as also two ably written sketches “ On 
the Present State of the Manufacture of Iron in Great 
Britain,” and “On the State of the Steel Industry,” both 
of which will repay perusal by those of us here who are 
interested in these matters. 

Scattered through the purely geological portion of the 
Report are many points of interest, which arrest attention 
as one glances over the pages. Thus we are told that “at 
Zaleski, in mining the Nelsonville coal, a fine boulder of 
grey quartzite was found half imbedded in the coal, and 
the other half in the overlying shale. The quartzite is 
very hard, and the boulder was rounded and worn by 
friction before it came to the coal.” It measured 17in. 
by 12in., and had adhering to it in places bits of coal and 
black slate which showed a slickensided surface. The 
stone appeared to have settled into the coat when the 
latter was in a soft state. Prof. Newberry speculates 
with diffidence on the possibility of the boulder having 
been “brought down by river ice from some higher and 
colder part of the old continent, which was skirted by 
the coal-producing lowlands.” 1n connection with this it 
is somewhat interesting to find that a local deposit of 
quartz conglomerate occurs here and there underneath 
and skirting the coal-strata, and is believed by Dr. New- 
berry to represent an old beach of the period. From 


some such gravel and shingle deposit the boulder may 
have been transported, but whether by means of ice, 
water-plant, or land-plant, who shall tell? 

Another exceedingly interesting and readable portion of 
the Report is the “Agricultural Survey,” by Mr. J. H. 
Klippart, in which the writer discusses, amongst other 
subjects (such as prairies, forests, &c.), the origin of the 
soils in certain districts of the State. Those geologists 
who believe in the former existence during the Glacial 
epoch of mild interglacial periods will find much here to 
support their opinion. We are told that the succession of 
the Drift materials, beginning with the oldest, is as fol- 


' lows :— 


a Glacial drift. 

& Erie clays. 

¢ Forest bed. 

@ Iceberg drift. 

e Alluvium. 

J Peat, calcareous tufa, shell marl. 


The oldest deposit is believed to be the product of land- 
ice, and the presence of the Erie clays betokens that after 
the disappearance of the great glaciers, wide sheets of 
fresh-water overspread some districts of the State. The 
forest bed (consisting of roots, trunks, branches, and 
leaves of such trees as sycamore, beech, hickory, and red 
cedar) shows that by-and-by the fresh-water basins were 
in some places filled up, and the new soil covered with an 
abundant forest-growth. After this came a period of de 

pression, when great deposits of gravel and sand gathered 
over the surface of the drowned land, and large boulders 
and erratics were floated by ice from the north. 

These and other matters of interest and importance will, 
no doubt, be fully treated of in the final report, which is 
to consist of four volumes, the first two being devoted to 
the geology and paleontology of the State, the third to its 
economic geology, and the fourth to its agriculture, botany, 
and zoology. A large collection of fossils has been made, 
many species being new to science. Itisto be hoped that 
the good people of Ohio will not grudge the money that 
will be required for the adequate representation and 
description of these remains, but that when published the 
final report will be found in every way as complete as those 
admirable works which have been issued by other States 
of the Union. Professor Newberry seems to have little 
doubt that it will be so, for he thinks that the value and 
significance of fossils are coming to be generally appre- 
ciated. ‘‘ There are, however,” he says, “yet some intelli- 
gent men, even editors and members of legislature, who 
cherish the notion that there is nothing which has any 
value in this world but that thing which has a dollar in it, 
and that so plainly visible as to be seen by them. Such 
men, to quote the language of one of them, ‘don’t care a 
row of pins for your clams and salamanders, but want 
something practical,’” This “practical” man must surely 
have been related to that colonial official who is said to 
have objected strongly to the expense of “ engraved por- 
traits of extinct bugs and beetles,” as he irreverently styled 
certain Silurian fossils, But the day of such wiseacres has 
gone past, and it may be confidently expected that Dr. 
Newberry and his colleagues will have no difficulty in 
getting the necessary funds voted for the completion of 
their important Survey. Ib Ge 
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OUR BOOK SHELF 


Metbaucr's Physische Beschaffenheit des Sonnensystems. 
(Berlin: Carl Habel.) 


Tuis is a second and freshly-arranged edition of a com- 
prehensive little treatise on the nature of the solar system. 
It requires no great acquaintance with the present state 
of science to vindicate the accuracy of the author’s pre- 
liminary remark, as to the difficulty that students ex- 
perience from the wide dispersion of modern observations 
among heterogeneous memoirs and journals in various 
languages, and the necessity of a large library and 
abundance of leisure; and it is impossible not to ap- 
preciate his attempt to combine these scattered materials 
in a condensed and accessible form. Nor can it be 
doubted that a considerable amount of labour has been 
devoted to the work, which has been made attractive by 
perspicuity of treatment and facility of style, as well as 
by occasional ingenuity in hypothesis. Yet the execution 
cannot be said to correspond with the excellency of the 
design ; and the deficiency, more apparent perhaps to our 
own minds than to those of Continental readers, is such 
as necessarily results from one-sided and imperfect views. 
The eternity of matter, an idea to many minds especially 
and utterly abhorrent, should not, to say the least of it, have 
been assumed ; and other less objectionable hypothesesand 
statements are adopted, which may not be as incontro- 
vertible as unwary readers will be led to suppose, No 
doubt the author, in employing as part of his motto the 
words of Darwin, “‘ False facts are highly injurious to the 
cause of science,” was quite unconscious that the result of 
an inquiry into some of his own facts (or rather assertions) 
would not be quite satisfactory. But we do not know 
what to make of such statements as these—that Priestley 
called his vital air (oxygen) by the name of Phlogiston— 
that Huggins found in the nuclei of comets the lines of 
nitrogen, hydrogen, and carbon similar to those given by 
the Geissler tubes—that there are two bright lines in the 
spectrum of Sirius, one of which is displaced by the star’s 
movement—that the red, green, and yellow tints of the 
aurora never lose their relative positions ; that the force 
of gravity at the upper limit of the atmosphere may be 
considered not materially different from that on the earth’s 
surface, while the centrifugal (tangential) force perceptibly 
inercases. Nothing but an unkind, or bitter, or self- 
ignorant spirit would refuse to leave a fairly broad margin 
for inevitable human imperfection ; but it must be a very 
large paper copy indeed that would find room for state- 
ments such as these. Nor is it easy to understand why 
Lockyer’s just claim should have been ignored to an equal 
share with Janssen in the grand discovery of prominences 
round the uneclipsed sun ; or why discredit should have 
been thrown upon the connection of the solar-spot maxi- 
mum with Sabine’s magnetic period, or the planetary one 
established by the Kew observers. Other omissions might 
be pointed out, and the work would have been greatly im- 
proved by a discussion of the effects of temperature and 
pressure in modifying elementary spectra—a branch of 
inquiry to which allusion has barely been made, but which 
is of essential importance in spectrum analysis, and the 
fuller development of which alone, perhaps, promises a 
more Satisfactory solution of many cosmical phenomena. 
But while it appeared a matter of duty to mention these 
deficiencies, we must add, in all fairness, and with greater 
pleasure, that some of his theories are very interesting and 
well handled ; such as that in which he would account for 
the eruption of the protuberances by the unstable condi- 
tion of gaseous matter on the confines of fluidity, dis- 
covered by Andrews and Thomson ; or that of the un- 
limited extension through space of the planetary atmo- 
spheres in extreme tenuity ; and there is much ingenuity, 
at any rate, in the idea of accounting for the variations of 
atmospheric pressure and electricity between the tropics 
by the resistance, however infinitesimal, which our globe 
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sustains in its rapid passage through a space to which 
neither Newton nor Laplace ascribed absolute vacuity. 
The curious inconsistency with which, as a denier of 
equivocal generation, he calls in the germs of terrestrial 
vegetation from extcrnal spacc, where they have been 
educed under certain conditions of temperature, pressure, 
and time, is but a specimen of the difficulties to which every 
hypothesis is subject, that ignores the existence of an 
omnipotent will ; but there are some who will look with 
amusement, and some few with a warmer feeling, at his 
vigorous onslaught on the idea of a luminiferous «ther ; 
concluding with the keen remark, that to prove the 
existence of such an ether, recourse is had in turn to the 
very phenomena which it was invented to explain. 
T. W. W. 


Anapsack Manual for Sportsmen on the Feld. By 
Edwin Ward. (Bradbury and Evans, 1872.) 


ONE who has come so much in contact with sportsmen 
as Mr. Ward must have done should surely know that 
men do not go out with knapsacks when intent on killing 
big game. The title “ Knapsack Manual” is most unfor- 
tunate. Moreover, if the book is intended for sportsmen 
on the field, why should a considerable portion of it be 
given up to the mode of setting up a tiger, which a sports- 
man is very unlikely to do for himself, and certainly would 
not attempt in the field? Mr. Ward, though he seems to 
have considerable regard for artistic treatment and com- 
patibility in the setting up of skins, would yet appear to 
put lichens with his stuffed birds in the conventional 
style. What a relief to the eye it would be to see 
a case of stuffed birds without a particle of dead 
wood or lichens in it! The directions given for 
skinning and preserving specimens are not full enough ; 
there are better works on the subject in existence, 
The lists of game to be found in various parts of the 
world, at the commencement, form the most useful part 
of the book. ‘The account of a Museum of Natural His- 
tory of the Earth from man to a granite stone contained 
in a case loft, long by 7 ft. high, displays a lamentable 
amount of ignorance. Some of the remarks about the 
various creatures are very amusing, as, “ Gasteropoda 
proceed by the belly.” “‘Armadillos are very remarkably 
swift in flight.” Altogether this book appears to be of the 
nature of an advertisement, and we think a not very suc- 
cessful one. 


LI AIOIIAINS IMO) Higd8 IBJON IMO 


(The Editor does not hold himself responsible for opinions expressen 
by his correspondents, No notice is taken of anonymous 
communications. } 


The Method of Least Squares 


In the number of Narure for June 6, Prof. Asaph Tall, of 
Washington Observatory, called attention to what he regards as 
a singular oversight in the history of this subject, viz., that in 
1770-1773 Lagrange published an elaborate memoir at Turin 
under the title ‘* Mémoire sur I’ntilité de la Méthode de prendre 
le Milieu entre les résultats de plusieurs Observations, &c.” 
Prof. llall remarks that the only notice of this memoir he has 
seen is contained in the Berdiur Pahrbuch for 1853, and that in 
the abstract of a memoir of mine on the subject in the notices 
of the Royal Astronomical Society for April 1872, the name of 
Lagrange does not appear. 

As regards myself, I need only state that Lagrange’s memoir, 
as well as Simpson’s, is referred to in my paper ; although, as no 
examination is made of it there, the name is omitted in the 
Abstract, where reference is only made to the authors of investi- 
gations in which an attempt is made to prove either the law of 
tacility or the method of least squares, and which were therefore 
referred to with more or less detail in the paper itself. 

Further, I should not regard it as an omission if in the history 
of Least Squares no mention was made of Lagrange ; in fact, 
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when J was examining all the investigations I could find on the 
subject, after looking through Lagrange’s memoir (and reading 
carefully Todhunter's résumé of it), I came to the conclusion that 
it contained nothing that conld, properly speaking, be regarded 
as an anticipation of the later investigations of Gauss, Laplace, 
&c., and I contented myself therefore with merely a passing 
reference. 

Lagrange’s paper, as its tit!e implies, gives a mathematical 
justification of the choice of the mean of a series of discordant 
observations, and a determination of the chance that the result- 
ing error lies between certain limits, with developments, &c.; 
but the method of Least Squares may be described as an exten- 
sion of the principle of the arithmetic mean to the combination 
of linear equat ons, involving more than one unknown; the 
problem being to obtain the best values of the unknowns from a 
series of discordant (énear simeltancots equations, 

The method of Least Squares was first proposed in print hy 
Legendre in bis ‘* Orbites des Cometes ” (Paris, 1805), as a con- 
venient way of treating observations without reference to the 
Theory of Chance. Legendre’s words are ‘‘la méthode qui me 
paroit la plus simple et la plus générale, consiste 4 1cndre 
minimum la somme des quarrés deserreurs . . . et que j’appelle 
Méthode des moindres quarr¢ds. The method, regarded from a 
practical point of view, is a very natural one; we shall clearly 
vet a good result by determining the quantities to he found so as 
to make the sum of the 27th powers of the errorsa minimum, and 
in order that the resulting equations may he linear (and there- 
fore manageable), we must take 7 equal to unity. 

Though first published by Legendre, the rule was applied 
ly Gauss, as he himself states, as early as 1795, and the method 
is explained and the usnal law of facility for the first time found 
in the ‘¢ Theoria Motus Corporum Ccelestium, Hamburgh, 1809 
(not 1808, as in Prof. [all’s letter), The principle on which 
Gauss proceeds may fairly, I think, be stated as follows :—If 
there are given a number of discordant observations 74, I’, 
&c., of a quantity x, so that we have the equations 
x—T,)=0,x- 1, =0, &c., then it is known that a very 
good result is obtained by giving to .x the arithmetic mean of its 


observed values, and writing + = a (ioe emeomectans) 5 cine 
# 


it is required to find an equally good rule for dete:mining +, 3, 2, 
&c., from a number of discordant equations of the form 
Pree ets + so = 14, Gat + Ons + eoo Ft... = 1, KC. 


Assume therefore that x = 2 (1, +... 1) is the most pre- 
a 


hable value of x derived from the first system of equations, and 
find the law of facility of error tbat this may be the case ; then, 
having this law, the most probable values of .v, y, 2, &c., can be 
found for the second system. 


The law of facility Gauss finds to be represented by e-4x%dy, 
. as 


viz., this is the chance of an error of magnitude intermediate to 
x and x + dx; and thence it follows that the most probable 
values of x, 3, z, &c., are found by making (a,1 + 6,7 + 424+ 
ee a) + (aot + boy Fees + es PL) +, Ke, a 
minimum. Gauss then pioceeds to determine /# in the manner 
still generally adopted. 

Subsequent writers, Laplace, Poisson, &c., have in conse- 
quence investigated how far the arithmetic mean is the most 
probable result, &c., and in one sense Lagrange (and @ fortiori 
Simpson) may be said to have very slightly anticipated a portion 
of the analysis required in these researches, although, as far as 
the method of Least Squares is concerned, there is no anticipa- 
tion, A slight examination will show how greatly supenor 
Laplace’s analysis is to Lagrange’s on the same subject. 

With reference to the independent discovery of the methed of 
Least Squares by Dr. Adrain of New Brunswick, U.S. (see Prof. 
Abbe’s note in the danrican Fournal of Science, June 1871), I 
may remark that if for distinction we call the introduction of the 
merely practical use of the rule its ‘‘ invention,” and its philoso- 
phical deduction by the Theory of Probabilities its “ discovery ” 
(so that Legendre invented the method and Gauss discovered it), 
then Dr, Adrain can only be credited with the independent in- 
vention of the rule, viz., he only did what Legendre had done 
two years previously. This is worth noticing, as from the 
occurence of the function ¢-* in Dr, Adrain’s paper, it might 
be supposed that it contained some anticipation of Gamss’ inves- 
tigation ; but such is not the case, and Dr. Adrain’s reasons for 
the adoption of the law are of so trivial a nature that it is in- 
credible that any mathematician should have been led to the 


discovery of the method by means of them. J imagine that he 
had noticed the practical convenience of the rule, and subse- 
quently endeavoured to justify it analytically ; it may be noted 
that it is possible that Dr. Adrain may have seen or heard of 
Legendre’s memoir published two years before; his silence on 
the matter, however, renders it unlikely that this was so. 
On the whole, by far the greater part of the merit of the intro- 
duction of the method is due to Gauss; vhile the credit of the 
first suggestion of the practical rule must be assigned to Legendre, 
Dr. Adrain having, in all probability independently, also suggested 
the same rule subsequently. It is necessary to be thus particular, 
as Gauss’ publication having taken place in 1809 and Adrain’s 
in 1808, it might be thought that the latter had anticipated the 
former to some extent, which is in no wise the case. 

In writing the history of the Theory of Errors or the Theory 
of the Treatment of Observations, there are several memoirs 
anterior to Legendre’s that would have to be included, and 
notably Thomas Simpson’s ‘‘ Miscellaneous Tracts,” 1757 
(which is the work Prof. Hall doubtless refers to), Daniel 
Bernoulli's ‘‘ Dijudicatio maxime probabilis plurium observa- 
ticnum discrepantium,” &c. Acta. Petrop. 1777, Trembley’s 
paper in the ‘‘Berlin Memoirs,” 1801, ‘‘ Observations sur la 
méthcde de prendre le milieu entre les observations,” &c. For 
the above references I was indebted to Todhunter’s ‘‘ Ilistory of 
the Mathematical Theory of Probability from the time of Pascal 
to that of Laplace” (London, 1865), which contains a notice of 
every work or memoir on the subject to the commencement 
of the present century (there is a rdseemé of Lagrange’s memoir 
occupying 13 pages), so that no one need have any fear of passing 
over any writings published previously to 1500. Jlaving had 
occasion to make much use of the work, J may be permitted to 
say that its value, both as regards accuracy and completeness, 
cannot be over-estimated. J. W. L. Giaisner 

Trinity College, Cambridge, June 8 


Solar Halos 


A REAUTIFUL combination of solar halos was visible here 
during the morning of March 2, At 10°45 the sun having an 
altitude of about 40° was surrounded by a complete rainbow- 
tinted circle of some 18° or 20° radius, red inside and blue ont- 
side. An arc of a larger circle coloured in the same way touched 
the complete circle at its highest point, rendering the point of 
contact dazzlingly bright. A sl:ort arc touched the lowest point 
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of the circle in the same manner. A white halo passed through 
the sun’s position parallel to the horizon, and two fainter white 
arcs intersected it obliquely in the point opposite to the sun, 
forming a conspicuous sun-dog. ‘There were also two rainbow- 
arcs having their convexities towaid the sun. These were blue 
inside and 1ed ontside, and their centres appeared to be about 
go’ fiom the sun, and some 15° he!ow the horizon, Later an are 
concentric with that touching the complete circle appeared above 
it, having the colours reversed, namely, blue inside and red ont- 
side. These ap} earances lasted about an hour and a balf before 
beginning to fade away. WW Woods 
Gambier, Ohio, March 5 


The Volcanoes of Central France 


Tue Auvergne volcanoes threaten to be as periodic a subject of 
controversy as the authorship of the letters of Junius. It is only 
seven years since the last eruption of letters, At that time i con- 
tibuted apaper to the Geologreal A/agasine (vol. ii. p. 241), in which 
I collected, printed, and translated all that I could find on the 
subject, and came to the conclusion that it was very probable 
there had been some local outbreak of volcanic action. Thus I 
agree with Mr, Garbett, but it appears to me that he has not 
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made his case in one respect so strong as it might be. In the 
passage ‘‘nune igres seepe Nammati cadecas cxdminum cristas 
superjecto favilla:um monte tumulabant” (as the ediiion which 
I follow has it) he translates cvZmiwa roofs,” and again in the 
parallel passage of Avitus. 1 think it more likely to mean 
summits (of mountains), and to refer to the formation of one or 
more new cones in the hill country. 

My reason for this may be given in the words which T used in 
the paper above named—“though Sidonius is inclined to bombast, 
he scarcely seems equal to a flight like this. . . . In the 
parallel passage in Avitus, the reference to Isaiah ii. 10, 19, 
21, and Luke xxiii. 30 appears too clear to allow any other 
meaning than mountain-top to be assigned to cxéme,”” To this 
I may add that the ridge-roofs, créste culininum, would be those 
least likely to be broken by a shower of ashes, and the ridges 
would be the part where the smallest quantity of ashes would 
rest. T. G, BONNEY 

St. John’s College, Cambridge 


Force and Energy 


REFERRING to Mr, Brooke’s article in NATURE of the 13th 
on Force and Energy, 1 would suggest that though it is quite 
true that heat is a ‘‘ mode of motion,” this is probably not true 
of magnetism and static electricity. Heat is molecular wofior, 
magnetism and static clectricity are molecular /evsivvs. 

T would also remark that the term ‘‘radiant heat ” ought to be 
discarded as misleading. Radiant heat is not a kind of heat ; 
it is quite distinct from heat, but it is nearly identical with light. 
We ought to introduce the word radiance, and then we get to 
this statement :—All rays of radiance have more or less heating 
powe*, and some of them have also the power of producing the 
sensation of light. But the fact that only some rays, and not 
those which have the most heating power, produce the:sensation 
of light, belongs rather to the retina than to the rays. 

Mr. Brooke thinks the proposition that the sum total of 
energy in the universe is unchangeable is incapable of proof. I 
do not speak as having any authority, but it seems to me that if 
this is not true the conservation of energy cannot be universally 
trite, Josrrm Jon Murruy 


Pelagic Fish-Nest 

SEEING an extract from NATURE with reference to the nest of 
the pelagic fish, allow me to inform you of the discovery of what 
T presume to bea similar nest in lat. 25° N., long. 65° W., whilst on 
a voyage between Buenos Ayres and New York last Jannary. I 
had improvised a drag-net out of a barrel hoop and a bisenit bag, 
to fish up for examination the straw-coloured floiting gulf-weed, 
which covered the sea in long lines and patches between 20° and 
32°N. lat. ; and one day there came up in the net a mass of weed 
compactly woven by strong, white, silky fibres into a round ball 
of about ten inches in circumference. ‘he surface of this ball 
was covered with a network of these fibres, to which large num- 
bers of glassy eggs, about the size of partridge shot, were at- 
tached. The eges were transparent, and their cases very tough. 
The only living inhabitants of the ball were one or two small 
shrimps and a small crab, who was carrying his own particular 
egg-sac. 

Another curious fact I am tempted to mention, About 200 
miles from Cape Frio, the sailors caught a dolphin, which had in 
its stomach twenty pieces of coal, varying from a large walnut to 
a marble in size, together with the heads of four iron nails about 
an inch in length each, I am tolerably certain that these articles 
had not been thrown from our vessel, but they did not appear 
affected by the internal wear and tear, however long they might 
have been digesting. Grorcs J. TINDE 

Toronto, Canada West, May 18 


Why are Red Sandstones Red? 

I wave lately been interested in the reply to this question 
given by Prof. Ramsay, and stated by Prof. Geikie in his recent 
edition of ‘‘Jukes’s Manual of Geology” (pp. 567, 5065). 
But the’explanation, viz., that the red colour is derived from the 
precipitation of red (consequently anhydrous) peroxide of iron 
in inland seas, appears to me to give rise to this other question— 
Why should the precipitated peroxide be anhydrous, and not 
hydrous and brown, as is the case with limonite, which is found 
deposited in marshes, ponds, and lakes? 

T have tried some experiments in precipitating the peroxide 
ol iron froma solution made as saturated as possible by long 
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boiling of water or oxide of iron (obtained from a natural spring), 
common salt, and finely divided sulphate of lime (these last two 
minerals being found to accompany the red rocks), filtering hot, 
and allowing to stand till cold. For want of experience in these 
matters, probably, I have not yet succeeded in obtaining any 
red colour. 

T have, however, to-day fallen on a paper describing a similar 
experiment to account [or the presence of anhydrite in the Stass- 
furt mines. In this case it is stated that the avAydrous sulphate 
of lime was obtained on evaporating a concentrated solution of 
gypsum and rock salt. 

I should be glad to learn whether the attention of any of your 
readers has been drawn to this question, and whether they have 
succeeded in obtaining (under conditions analogons to those of 
an evaporating inland sea) a precipitation of the red colouring 
matter, A Younc GEOLoGIsT 


Mounting of Thermometers 


I HAVE experienced precisely the same inconvenience as that 
mentioned by Mr. Whipple in Nature last week. 

I several times removed the outside case of a thermometer 
such as he describes, and took every precaution to dry the air 
before replacing the packing, but the moisture in the tube per- 
sistently reappeared. It then occurred to ie that the amount of 
moisture was out of all proportion to the quantity of air confined, 
and that the mischief arose from the packing not belng air-tight ; 
and fresh damp air was thus continually finding its way into the 
tube, and depositing moisture. Accordingly the tube was again 
removed, and after drying carefully, I replaced it, and pushed in 
the india-rubber packing about an eighth ef an inch. The in- 
tervening space was filled up with common putty, which was 
made to assume a conical form round the thermometer stem. 
After being left for a day or two to harden, the putty was painted 
over with two or three coats of sealinz-wax dissolved in alcuhol. 
This thermometer has been constantly exposed on the grass for 
about four months, and though I purposely took no means to 
dry the air in the case, not the slightest inconvenience from 
a deposition of moisture has since been experienced. 

REGINALD BUSHELL 

Hinderton, Neston, Cheshire, June 17 


A Few Millions 


Tn your reprint of Prof. Maycr’s piper, entitled ‘* Acoustical 
Experiments” in NATURE for May 9, 1872, thereoccursome strange 
numerical errors, which perhaps it will be well to point out, lest 
some of your readers should make use of the numbers given at the 
end of the paper without previously testing them. Alter describ- 
ing his experiments, he proceeds :—‘‘ We will now examine the 
analogical phenomena in the case cf light :—Let fork No, 1, giving 
256 vibrations a second, stand for 59§ millions of millions vibra- 
tions a second, which we will take as tbe number of vibrations 
made by the ray D, of the spectrum.” Taking the velocity of 
light as 185,300 miles per second, and the wave-length of D,, 
as given by Angstrom, at 0700058950 millimetres, gives 
5,058, 700,000,000,000 vibrations per second, or a little more 
than five thousand millions of millions, instead of a little less 
than six hundred millions of millions vibrations per second, as 
given by Dr, Mayer. But to proceed—‘‘ Then fork No. 3 will 
represent 590 millions of millions vibration per second,” this 
should be 594 millions of millions vibrations, ‘‘ which give a wave- 
lencth ‘0000042 millimetres longer than D,.” This again is not 
quite right, even according to Dr. Mayer’s ownshowing ; it should 
be ‘00000495 of a millimetre longer than D,. Dr. Mayer then 
goes on tosay that such a wave-length nearly corresponds with an 
iron line situate ‘42 div. below D, on Angstrém’s chart; and 
‘we saw that fork No. 3, giving 254 vibrations a second, had to 
move toward the ear with a velocity of 8°734ft., to give the note 
produced by 256 vibrations per second emanating from a fixed 
point ; so a star sending forth the ray which vibrates 590 millions 
of millions a second will have to move toward the cye with a 
velocity of 28,470 miles per second to give the colour produced 
when ray D, emanates from a stationary flame.” This again, 
according to Dr. Maycr’s own method, should he 1,557 miles, or 
less than a nineteenth of the velocity given by him. 

Instead of involving ourselves in millions of millions, and the 
translation of millimetres into English miles, it seems sim lec to 
avoid the calculation of the number of vibrations per second, and to 
get at the required velocity by asimple rule-of-three sum, thus: As 
the emitted wave length is to the difference between the observed 
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wave-length and the emitted wave-length, so is the velocity of 
light to the required velocity, to or from the ohservyr. 
A. CowPerR RANYARD 


PROF, CANNIZZARO’S FARADAY LECTURE 


HIS lecture was delivered on May 30, by Prof. 
Cannizzaro. The lectureship was founded by the 
Chemical Society in honour of the illustrious Faraday, 
to be held by some eminent foreign savan/, who, during 
the term of his tenure is to deliver a discourse before the 
Society. Dr, Frankland, in introducing the lecturer, said 
that in 1869, M. Dumas had honoured them with his pre- 
sence there, and on that night they were to listen to Prof, 
Cannizzaro, of Palermo, After alluding to the numerous 
investigations which the Professor had made in organic 
chemistry, and amongst others the discovery of benzylic 
alcohol, the first norinal aromaticalcohol that had ever been 
prepared, and to the important theoretical views which he 
had originated, the President, in the name of the Society, 
presented to him the Faraday Medal, struck in honour of 
his visit. 

Prof. Cannizzaro said that when he received the flatter- 
ing invitation to deliver the Faraday Lecture, he was 
placed in very unfavourable circumstances to respond to 
it, as he had no definite results to lay before the Society, 
and was, moreover, on the point of suspending his labours 
and abandoning his old laboratory in order to remove to 
Rome, and establish a new one there, In this difficulty 
a subject for a discourse fortunately presented itself, one 
which the celebrated French chemist, Dumas, had pro- 
mised to treat of in 1847, namely, the form which the 
theory of chemistry should take at the present time. 
Although this could not be fully discussed in so short a 
space of time, it would at least have the advantage of 
directing the attention of chemists to a question of great 
importance in the transition stage which our science is at 
present going through. 

In recalling the promise which M, Dumas had made to 
the Academy of Sciences of Paris in 1847, to examine 
the form which theoretical instruction in chemistry should 
take in the present state of the science, the lecturer pro- 
posed to consider in his discourse the limits within which 
the exposition of general theories should be included in 
teaching chemistry, and the form that it was desirable 
that they shouldassume. Whilst giving a broad sketch of 
the progress of modern chemistry, he showed that the 
atomic theory had become more and more intimately in- 
terlaced with the fabric of chemistry, so that it is no 
longer possible to separate them without rending the 
tissue, as it were, of the science ; and that up to the pre- 
sent time we have been unable to enunciate even the 
empirical laws of chemical proportion, independently of 
that theory ; for those who employ the term equivalent in 
the sense that Wollaston did, commit an anachronism. 
Consequently, in the exposition of the value and use of 
symbols, formule, and chemical equations, not only are 
we unable to do without the atomic and molecular theory, 
but it is inconvenient to follow the long and fatiguing 
path of induction which leads up to it. By one of those 
bold flights of the human mind we can at once reach the 
height whence we discern at a glance the relations between 
facts. 

He then went on to show that the solid basis, the 
corner-stone of the modern molecular and atomic theory, 
the crown of the edifice of which Dalton laid the founda- 
tion—is the theory of Avogadro and Ampére, Koenig and 
Clausius, on the constitution of perfect gases, to which 
chemists, unknown to themselves, have been led in the 
progress of their science. He thought the time had 
arrived for reversing the order which had hitherto been 
followed in teaching chemistry, that instead of setting 
out from the criteria for determining the weight of mole- 
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cules, and then showing their ritio to the vapour densities, 
they ought, on the contrary, to comm: nce with t e latter, 
with the theory of Avogadro and Clausius, demonstrating 
it from physical considerations; to found upoa that the 
proof ot the divisibility of simple bodies, that is to say, 
the existence of atoms; and to show, as occasion 
presented itself, that the weights of the molecules 
and the number of the atoms deduced by the 
application of this theory, are in accordance with 
those which are deduced from chemical criteria. By this 
means we can measure the degree of confidence to be 
placed in the latter criteria ; since so-called compound 
equivalents do not suffice to determine the weight of 
molecules, or even to prove their existence, although they 
may be deduced from a single principle, the theory of the 
constitution of gases. This is the natural transition from 
physics to chemistry. 

The Professor then stated in detail how he applied the 
principles he had laid before them. He introduced his 
pupils to the study of chemistry, by endeavouring to place 
them on the same level as the contemporaries of Lavoisier, 
and to teach them to appreciate the importance of the 
principle of the conservation of the weight of matter 
showing them that this is quite independent of any idea 
of its nature or constitution. They are thus led to exa- 
mine the ponderable composition of substances, so that 
the student passes rapidly from the epoch of Lavoisier to 
that of Proust, and then to that of Berzelius at the time 
when he commenced his researches on proportions. At 
this stage the same impulse is given to the pupil as 
Berzelius received on becoming acquainted with the hypo- 
thesis of Dalton. The latter is laid before him without 
any accessory, the use of symbols and formule being in- 
troduced dogmatically. There will now arise in his mind 
the same doubts and difficulties that assailed Berthollet, 
Sir Humphrey Davy, and Wollaston in the application of 
Dalton’s theory, and at the same time a desire for an ex- 
planation of the siraple relation which exists between the 
vapour volumes of bodies which react on one another and 
of the products which are obtained. Now is the moment 
to state or recallto mind the physical theory of th: con- 
stitution of the perfect gases. Commencing with a rapid 
glance at their general and special characters hh in sisted, 
that in this part of the instruction the mind of the student 
should not be diverted from the numbers expressing their 
relations, by considerations of the variations caused by 
changes of temperature and pressure. In applying the 
theory of the constitution of gases, it will be perceived 
that the molecules of simple bodies are not always 
the atoms of Dalton, and a certain confusion will 
thus b= produced in the mind of the beginner in the 
conception of the ideas of atoms and molecules. The 
hypothesis of Dalton can now b> laid aside, sub- 
stituting as a starting-point the theory of the rela- 
tion of molecular weights to the vapour densities. A 
table must be prepared of the vapour density compared 
with that of hydrogen as 2, that is to say, the weights 
of their molecules compared with the weight of the semi- 
molecule of hydrogen taken as unity. We must then 
compare the composition of the molecules containing the 
same clement—including, or not, the molecule of the ele- 
ment itself—and thence deduce the law of the existence 
of atoms, that is to say, the amount of each clement which 
always enters, by whole multiples, into the molecules 
which contain them, We here have the atoms of Dalton 
which, in the present state of the science, express not 
only all that Dalton discovered, but also the composition 
of equal volumes of their vapours, and in the choice of 
which those doubts can no longer arise which embarrassed 
Davy and Wollaston. The ideas of molecules and atoms 
suggested to the student by this law a-e devoid of all con- 
siderations of form, size, continuity, or discontinuity ; the 
only property indissolubly connected with them is that of 
ponderability ; the very definition of matter. 
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Recollecting that no physical theory of the constitution 
of matter had yct been advanced which thoroughly con- 
formcd to chemical ideas, he insisted upon the advisability 
in teaching the molecular and atomic theory, to keep it 
free frem all that is not absclutely essential, so that it may 
preserve sufficient plasticity to adapt itself to the progress 
of our physical and mathematical knowledge. For this 
purpose he thought it useful to allow the student in the 
first place to glance at the changes in the hypothesis of 
the constitution of mattcr, and then to cause him to 
cstimate the degree of confidence they merit in the actual 
state of our knowledge. Having thus placed upon a solid 
basis the fundamental rotions of atoms and molccules by 
the comparison cf the composition cf cqual volumes of 
the bodies in the gaseous state, it becomes necessary to 
consider the difficulties which arise in the application of 
these notions when the vapour densities are wanting ; he 
cxplained and justified the use of the various auxiliary 
criteria to which we have resource in these cases, proving 
them in the first instance by the touchstone of the theory 
of Avogadio and Clausius, by showing that they gave 
1esults in accordance with that theory whenever the two 
methods can be cmployed simultaneously. 

He believed that we should never lose sight cf the 
starting point, nor give the fermule of all compounds as 
ef cqual probability. “It is not by concealing the 
obscurity of these questions that we shall enlighten the 
student ; cn the contiary, we should estimate each fact at 
its true value by showing him that our science does not 
merit an equal degree of confidence on all points.” This 
forms the introducticn, the preparation for the study of 
the transformations which matter undergoes; the real 
object and aim of our science. 

The comparison of the atomic composition of mole- 
cules has led chcmists to the law of substitution, to the 
theory of types of Dumas, then to that of Williamson 
and Gerkaidt, and lastly to the theory of the different 
valency of atoms and their modes of union, or the so- 
called thecry of atomicity which includes the former. 
Although at present it is impossible, in teaching chemistry, 
enthely to climinate this latter theory, which gives a 
summary of several laws, and guides us ordinarily 
in the co-ordination and even prevision of a large 
number of facts, yct it is difficult to keep it within 
just bounds so as to avoid infusing into the mind 
of the beginncr illusions which are dangerous for his 
intellectual cducation. In order to avoid this, it 
is advisable to bear in mind the progress of this doc- 
trine and the actual phase of development which 
it has at present reached. 11 is still far from being a ccm- 
plete and well-established theory, but is in a state of 
transition ; for although doubtless it embraccs a large 
number of facts, as yet it does not embrace them all. 
ltis only a partial representation of the reality, and that 
from a restricted point of view, showing but little relation 
to our views of the constitution of matter, for it is the 
result of a comparison of diverse facts expressed by 
means ofthe atomic and molecular thcory. It is con- 
venient, therefore, to consider cach part cf this doctrine 
exclusively in relation to the group of facts which has 
suggested it. 

It is unadvisable to define the valency of atoms as a pro- 
perty inherent in them, and then to deduce as a corollary 
their different modes of union ; onthe contrary, it is pre- 
ferable to regard cach portion of this doctrine as a deduc- 
tion from the observation and comparison ef a deter- 
minate group of facts, until an opportunity offers to unite 
these fragments into one whole, not forgetting, however, 
to notice the gaps which exist, ncver going beyond what 
the facts themselves suggest, and never applying to all 
bodies indiscriminately, the laws which suit only a single 
group. For instance, we must not pass over in silence 
the facts that whilst certain elements are bi tetra- or even 
hcxa-valent, others are tri- and penta-valent ; but the pupil 
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should be prevented from acquiring mechanical and geo- 
metrical ideas of the cause and effects of the valency of 
atoms, by frequently reminding him that chemical facts 
show nothing about the size, form, continuity, or relative 
position of atoms. 1f we are sometimes obliged to 
employ the expression, “relative position of atoms in the 
molecules,” and even to represent them graphically, we 
must warn the student that these are only artificcs to ex- 
press certain transformations, and that we are really igno- 
rant of the relative} position of the atoms cither in space 
cr inthe mutual {action of different portions of matter. 
With these reservations, it is possible, in,tcaching to de- 
rive considerable advantage from} the theory of atomicity 
and at the same time to avoid its inconveniences. 

In the study of the transformations which matter under- 
goes, we should direct the pupil’s attention, not only tothe 
ponderable changes inthe composition of molecules, butalso 
to the electrical and calorific phenomena which accom. 
pany these transformations. Even from Lavoisier’s time 
it has been recognised that we cannot separate the study 
of matter from thermic considerations; and every day the 
connection which exists between chemical and thermic 
phenomena becomes more apparent. 

As in the study of ponderable changes we were guided 
by the law of the conservation of weight, so in the con- 
nection between chemical and dynamical phenomena we 
are guided by the law of the conservation of force; the 
two studies mutually supplementing and illustrating one 
another. Not only will the atomic and molecular theory 
and that of atomicity help us tocompare dynamical phe- 
nomena, but the study of dynamical phenomena will show 


; us analogies and differences between chemical actions 


which would not be observed in the ponderable equations. 
We should therefore instruct the student in the little defi- 
nite knowledge which we at present possess concerning 
thermic and electric phenomena, and especially fix in his 
mind the fundamental notion of a mechanical equivalent, 
and the manner of comparing it with chemical action as 
expressed by the atomic theory. In this we should be 
aided by the previous or simultaneous instruction of the 
student in physics under the form and language of the 
thermodynamic theory, 

The lecturer concluded by observing that in the choice 
of methods and of matter for a course of chemistry, it 
should always be borne in mind that it was eminently a 
progressive science, and that even at the time of its most 
rapid development. The student should start not only 
with a knowledge of certain definite and fixed principles, 
but with an aptitude and sufficient preparation to enable 
him to follow the science in its unceasing transformation 
and progress, whether he intends expressly to cultivate 
chemistry, or has only learnt the elements of the science 
as an auxiliary to other studies or professions. Mo:c- 
over, the end of chemical instruction for both these classes 
of students is not only to fix in their memory a certain 
amount of knowledge, but to assist in their intellectual 
education. For this, chemistry of all sciences is one of 
the best, offering both in verbal and practical instruction— 
exccllent occasions for the exercise and harmonious de- 
vclopment of all the faculties of the human mind, 

He had desired to call attention to what he considered 
to be the most efficient means of imparting a knowledge 
of chemistry so that it might serve as an instrument of 
intellectual education, and thatthe student, by following it 
in its ulterior developments, might judiciously apply it to 
the study of the other branches of natural science. lf 
the attention of the eminert chemists and professors there 
present were once attracted to this subject, he felt certain 
that a bright light would be thrown on it, and that our 
young professois would find numerous suggestions to 
direct them in teaching chemistry, and that at the very 
moment when instruction in our scicnce had become so 
difficult, on account of the rapid transformation which it 
was undergoing. 
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Dr. Williamson said, that those who were there present 
ought not to separate without some expression of the plea- 
sure that they had felt on listening to so learned, va‘t. and 
eloquent a discourse, treating as it did of a most difficult 
and important prohlem. There was scarcely anything of 
greater moment in the scientific education of youth than 
the rightly setting before them those wonderful transfor- 
mations of matter which itis the province of chemistry to 
explain. These grcat and growing truths, for, as the 
lecturer had said, they were growing truths, should be set 
before youth in such a manner as to form a coherent 
whole. He hoped to study this masterly discourse with 
profit and delight, and would now propose a vote of 
thanks to his illustrious colleague for the honour which 
he had done them in delivering to them the Faraday 
lecture. 

Prof. Tyndall said he had heard the discourse with deep 
interest, for it showed that the lecturer knew the impor- 
tance of a teacher’s vocation, and that his province was 
not merely to communicate knowl dge, but to do it in 
such a manner as to arouse an interest in and love of the 
subject in the pupil by presenting it in its proper relations. 
He would have welcomed the lecturer to that Institution, 
even had he come to tear in pieces the notions which he 
cherished regarding atoms and molecules ; how pleasant 
it was then to find such a broad agreement between thcir 
views. The chemist cannot halt at equivalent propor- 
tions—he must ask himself whence they arise, and the in- 
evitable answer is some form of the atomic theory. This 
theory, however, cannot be confinedto chemical phenomena. 
The motions of those atoms and molecules underlie all our 
explanations of the physical cause of light and heat, 
and it is already taking up the field of magnetism and 
electricity. Consider, for example, the heat of gases, 
both as regards the motion of translation of the mole- 
cules which produce temperature, and the motions of 
rotation and vibration of their constituent atoms, which, 
though they do not express themselves as temperature, 
constitute a portion of the heat. Clausius has shown that 
even in the simplest gases nearly two-fifths of the whole 
heat is due to these internal motions ; while in gases of 
complex molecular constitution which condense on com- 
bining, the ratio of the total heat to the heat of tempera- 
ture is still greater. The experiments of Regnault, which 
show that the specific heat of a perfect gas at a constant 
volume is constant, proves, as Clausins has shown, that 
the one kind of motion is proportional to the others. 

The lecturer had also referred to atoms of the same kind 
combining together, so that, free oxygen and frec hydrogen 
being considered as composed of molecules each con- 
taining a pair of atoms, has certainly simplified the re- 
sults. But it must not be forgotten that this combination 
of like atoms is widely different from that of unlike 
atoms. The union of oxygen with oxygen or nitrogen 
with nitrogen produces no such effects upon the lumini- 
ferous ether as the union of oxygen with nitrogen. With 
the same quantity of matter the amount of v/s uéva sent 
forth as radiant heat may be augmented a thousandfold, 
perhaps a millionfold, by the act of diverse combination. 
This act seems to carry with it a condensation of the ether 
to a dense atmosphere around the atoms. Had a cannon 
the power of gathering round itself a dense atomsphere, it 
would send forth a greater amount of zzs we as sound. 
A gun fired at Chamouni may be heard upon Mont Blanc, 
while the same gun fired on Mont Blanc may not be heard 
at Chamouni, because the air on which the concussion 
takes place is denser in the one case than in the other, 
In the same way the diverse atoms vibrating in the denser 
atmosphere formed on combination show their vast 
superiority as radiators over like atoms which, except in 
such special cases as ozone, &c., are incompetent to pro- 
duce a similar condensation. The speaker then asked 
them to echo the resolution so well put to the meeting by 
Prof, Williamson. 
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THE OBSERVATORY ON MOUNT VESUVIUS 


\ THILE the scientific world and his own countrymen 
are rivals in doing honour to Prof. Palmicri for his 
zeal in remaining at his pest in spite of all danger, it may 
be interesting to examine in some detail the work done at 
the Observatory of Mount Vesuvius. We know wender- 
fully little about the origin and mutual dependence of 
volcanic phenomena. This is due toa want of accurate 
observations, For the complete investigation we require 
first to know at what dates earthquakes and eruptions 
occur at different parts of the earth. Next we must have 
observations of the direction and exact hour at which a 
wave of disturbance passes different places whose posi- 
tions arc known. This gives us the velocity of the wave, 
and helps to determine the position, under the earth’s 
surface, of the centre of disturbance ; or, if a wave be 
propagated over the sea, we obtain a means of estimating 
the average depth of the intervening occan ; for tle velo- 
city of a wave increases with the depth of the see. This 
method gives one of the best determinations we possess 
of the depth of the Pacific Ocean. But beyond this we 
must have observations made systematically at some 
place subject to earthquakes and volcanic eruptions. No 
place in Europe is more suitable for this than the neigh- 
bourhocd of Mount Vesuvius; and it was for such obser- 
vations that an Observatory was established there. 

Everyone knows that Mount Vesuvius consists of a 
great cone of lava and ashes, at the top of which is the 
great crater. On the northern side, separated fromm it by 
the deep valley called the Atrio del Cavallo, rises the 
precipitous and semicircular Monte Somma. This once 
formed the crater of the volcano, and the present cone 
seems to have been formed inside that great crater at the 
time when Pompeii was overwhelmed. On a spur of rock, 
a mile or two in length, running down from the Atrio del 
Cavallo, the Observatory is placed. It is close to the 
well-known “ Hermitage,” or halfway house, in the ascent 
of the mountain. Being raised on this ridge above the 
surrounding country, it is comparatively safe from the 
molten lava that flows at times on either side of it. 

The building itself is handsome ; in fact it is to be re- 
gretted that so much money should have been devoted to 
the masonry instead of to additional instruments. On the 
ground floor are the inhabited rooms, all scantily furnished 5 
but the pursuers of science cannot always expect bodily 
comfoit. On the first floor we find the Museum, with a 
fine collection of minerals found on the mountain. Per- 
haps it may be as well here to correct a common mistake 
as to the nature of the yellow substance found about the 
craters, whose brilliant colours remind one so much of the 
Solfatara, This substance is not sulphur, but copper. 
The most interesting objects in the Museum are the 
“fumerolles,” or smoke-holes. Occasionally at the end of 
an eruption you may sce at the bottom of the crater a 
small cone of lava, with a hole in its top, through which 
the steam pours with a hissing noise like a wave breaking 
on a pebbly beach, or like a blast furnace, or as Pliny has 
it, like the grinding of a saw; the intensity of the sound 
varying with your position. These small cones are the 
fumerolles; they are a foot or two high; and Palmieri 
has actually had several of these natural chimneys cut off 
and transported to the Museum, 

We now pass on to the Observing Room. There are 
solid piers carried up from the ground to support the in- 
struments. First comes the elegant seismograph for the 
automatic registration of earthquake shocks. The object 
of the instrument is twofold: first to measure the dirce- 
tion and intensity of a shock; and, second, to write down 
a history of the earthquake. The shock may he either 
yertical or horizontal, or partly vertical and partly horizon- 
tal. Fortheverticalshocks a fine metallic point issuspended 
by a coil of wire over acup of mercury, The coil of wire 
acts as a spring, and the slightest upward motion of the 
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carth is sufficient to cause the point to dip into the cup of 
mercury. This completes a galvanic circuit, which stops 
a clock at the exact half second at which the shock 
occurred, and rings a bell to call the observer, and also 
does other work which we shall speak of again. There are 
three or four helices of wire of different strengths, which 
support small magnets above a cup of iron filings. When 
a vertical shock occurs some of these magnets dip into 
the iron filings. To one of these a light index is attached 
for measuring the intensity of the shock. 

For horizontal shocks there are four glass tubes. Each 
of them is bent twice at right angles, so as to form a U 
tube. One arm of this tube has more than double the 
diameter of the other, and is shorter. The four tubes 
point inthe directions of the four cardinal points. Each tube 
has a certain quantity of mercury poured into it, and on 
the surface of the mercury, within the narrow arm of the 
tube, there rests a small weight attached to a silk fibre, 
which passes over a delicate ivory pulley, and has a coun- 
terpoise attached at the other end. Each pulley has an 
index and circular scale to mark the angle turned through. 
The extremity of a wire is fixed at a small distance above 
the surface of the mercury in each tube. Jf then a hori- 
zontal shock occur, the mercury rises in the corresponding 
tube ; butit rises higher in that one which has its long arm 
tothenorth. The pulley is turned through a certain angle, 
which is measured by the index, and at the same time the 
mercury in rising comes in contact with the fixed wire, 
and so completes a galvanic circuit which rings a bell, 
and stops the clock at the exact half second when the 
shock occurred. 1f the shock comes from some inter- 
mediate point two of the indices will be moved, and 
the direction and intensity can be measured by ob- 
serving both of them. We have seen up to this point 
that the instrument will measure the direction and in- 
tensity of a shock, will mark the time at which the 
shock occurred, and will ring a bell to attract the atten- 
tion of the observer on duty, who may register succeeding 
shocks, or, if the earthquake has ceased, may reset the 
apparatus. But this is not all, The galvanic circuit, 
which is completed at the moment a shock occurs, re- 
leases at the same instant the pendulum of a second 
clock, which has been held out of the vertical by means 
of a detent. This clock allows a roll of paper to be un- 
wound off a drum, as in any registering telegraph, at the 
rate of three metres an hour. A pencil rests nearly in 
contact with the strip of paper. It is connected with one 
arm of a lever, the other arm of which is slightly distant 
from an electro-magnet. As often as the current passes 
this end of the lever is attracted to the magnet, and the 
pencil in consequence is made to press on the paper, to 
be released only when the current ceases. By this means 
then a continuous history of the earth’s trembling is regis- 
tered, a pencil mark corresponding to atime of trembling, 
and a blank space to a period of cessation. 

This instrument is extremely delicate, and registers 
motions of the earth which are too slight to be perceptible 
tothe human frame. When we examined it some one 
happened accidentally to touch the casing of the instru- 
ment. The alarm was immediately given by the bell, and 
the two clocks were respectively checked and put in 
motion by the galvanic current. 

The accompanying figure (borrowed from the £v- 
ginecr, for the use of which we are indebted to the courtesy 
of the editor of that journal) may help to make 
the above description more intelligible. In Fig. 1, 
the clock A is shown with the pendulum arrested, 
as after a shock has occurred. The pendulum of the 
clock B is in a position ready to be set free when a 
shock occurs. At the same time the strip of paper £244 
will be rolled on to the cylinder z, and at each trembling 
of the earth the electro-magnet D will cause a pencil to 
make a mark on the paper at the point 7. P and R are 
two pillars, between which are shown the U tubes con- 
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taining the mercury, the pulleys and indices are shown 
above. These pillars and tubes are also shown in plan. 
Metallic bars are seen connected with R, and passing over 
the short arms of the tubes. From these hang the wires 
that dip into the mercury. From the pillar Pb, metallic 
bars are also shown passing over the long arms of the 
tubes ; to these are attached the wires that are almost in 
contact with the mercury, and which complete the circuit 
when a shock occurs. The metallic spring IE, supported 
by the pillar T, above the cup of mercury / is the 
apparatus for making a current during a vertical shock ; 
AAh are the springs with magnets attached, which dip 
into iron filings. The index for vertical shocks is shown 
more clearly in Fig, 2. 

For more violent shocks the heavy bob of a freely sus- 
pended pendulum is placed in the centre of a horizontal 
ring in which eight tubes are placed lightly, all pointing 
to the centre. From whatever direction a horizontal 
shock comes it will drive out oae of these tubes. The 
tube driven out will show the direction of the shock, and 
the distance to which it is driven will show the intensity. 
This is also shown in plan (Fig. 3). The hole for the 
tube is also represented. There is also sbown in section 
a cup of mercury, placed at the foot of the pillar G 
(Fig. 1), which has eight holes in its circumference just 
above the surface of the mercury. When a shock 
occurs mercury is driven out into the hole corresponding 
to the direction of the shock. The quantity of mercury 
determines the intensity. The battery is shown in Fig. 4, 
and needs no explanation. 

In the same room there is apparatus for detecting and 
measuring atmospheric electricity. A gold leaf clectro- 
scope and a bifilar electrometer are observed regularly. 
These are successively put in connection with the con- 
ductor. This consists of a disc of metal above tne roof 
of the house connected with an insulated metallic rod, 
supported vertically, and capable of being rapidly raised 
by means of a cord passing overa pulley. When not in 
use this rod is in connection withthe ground. In making 
an observation the rod with the disc attached is quickly 
raised, thereby disconnecting it from the ground. The 
electricity of the atmosphere at the point where the disc 
is fixed affects the electroscope and electrometer. Prof. 
Palmieri prefers the conductor above-described to a con- 
ducting point or a flame, because he considers that these 
do not give comparable results, an objection which is not 
supported by all observers. He considers the same to be 
true of the method of dropping water. 

After having made careful observations on atmospheric 
electricity for about a quarter of a century in a country 
where meteorological changes are more regular and less 
capricious than in our own island, there is no one whose 
deductions are more deserving of our attention ; the more 
so as he considers that he has combined his researches 
into a definite law. His first fact is this :—// wrthin a 
distance of about fifty miles there ts no shower of rain, 
hail, or snow, the electricity ts always positive. The single 
exception is during the projection of ashes from the crater 
of Vesuvius. During a shower he finds the following 
law universally to hola good :—At the place of the shower 
there is a strong development of positive electricity ; 
round this there is a zone of negative, and beyond this 
again positive. The nature of the electricity observed 
depends upon the position of the observer with respect to 
the shower, and the phenomena will change according to 
the direction in which the shower is moving. Sometimes 
negative electricity may be observed during a shower ; 
but this is always due toa more powerful shower farther 
off. These conclusions have been supported by means of 
telegraphic communication with neighbouring districts. 
It appears, then, that except when the moisture of the air 
is being condensed, there is no unusual development of 
electricity. These results are in accordance with the ex- 
periments of Palmieri and others, which show that 
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aqueous vapour in condensing developes positive elec- 
tricity. No unusual development of electricity has ever 
been detected by him in a cloud when no rain is falling. 

The above results, though falling short of what has to 
be done to complete the theory, are yet definite, and hence 
valuable, the more so if supported by other observers 
placed in cqually favourable situations. But of the varia- 
tions 77 Zzlensily of positive or negative electricity nothing 
has been said. 

Besides the fixed instruments at the Observatory others 
are used on the mountain. Gases are collected from 
cracks in the earth’s crust, tubes being lect down into 
them, and the gas sucked up by a kind of bellows to be 
examined at leisure. A portable spectroscope is also used 
during eruptions, and there is a larger one by Hoffman in 
the Observatory. From this Observatory we have re- 
ceived valuable information, and it is much to be regrettcd 
that equally efficient observatories have not been estab- 
lished in different parts of the world. Many portableand 
cheap instruments have been invented, most of which are 
described by Mr. Mallet in the “ Admiralty Manual of 
Scientific Inquiry ;” but there ought to be three or four 
as delicate as that on Mount Vesuvius. It isa pity that 
no observatory has ever replaced the ancient one of 
Empedocles near the summit of Etna, or even at Nicolosi, 
where the valuable services of Dr. Gemellaro might have 
been obtained. This would have been the more interest- 
ing, as Palmieri can detect shocks caused by that volcano, 
though the distance is enormous. With a third observa- 
tory, say in the Philippine Islands, we could not fail to in- 
crease our knowledge enormously. 

From long practice Palmieri is able to predict erup- 
tions. Weremember well when we were enjoying his 
hospitality at the beginning of last year how he said, 
“This is a small eruption, but there is going to be a great 
one; I do not say it will be soon, it may be a year, but it 
willcome.” In almost exactly a year the great eruption 
did come. GEORGE FORBES 


ON THE DISINTEGRATION OF COMETS 


ay HE main design of the following paper is to present 
at one view the historical evidence of the gradual 
disintegration of periodic comets, A few preliminary 
remarks, however, in regard to the received theory of 
comets and meteors, may not be destitute of interest. 

The fact that in several instances meteoric streams 
move in orbits identical with those of certain comets was 
first fully established by the researches of Signor Schiapa- 
relli. The theory, however, of an intimate relationship 
between comets and meteors was proposed and advocated 
by the writer several years previous to the publication of 
Schiaparelli’s memoirs. In an article written in July 
1861, and published in the “ Danville Quarterly Review” 
for December of that year, it was maintained— 

1. That meteors and meteoric rings “are the @ééris of 
ancient, but now disintegrated comets whose matter has 
become distributed around their orbits.”” 

2, That the separation of Biela’s comct as it approached 
the sun in December 1845 was but one in a series of 
similar processes which would probably continuc until the 
individual fragments would become invisible. 

3. That certain luminous meteors have entered the solar 
system from the interstellar spaces.t 

4. That the orbits of some meteors and periodic comets 
have been transformed into ellipses by planetary perturba- 
tion. And— 

5. That numerous facts—some observed in ancient and 
some in modern times—have been decidedly indicative of 
cometary disintegration. 

What was thus proposed as theory has been since con- 
firmed as undoubted facts. When the hypothesis was 

* The name of cometoids was accordingly proposed for luminous meteors. 


+ Others, it was supposed, might have originated within the system—a 
view which the writer has not wholly abandoned, 


originally advanced, the data required for its mathematical 
demonstration were entirely wanting. The cvidencc, 
however, by which it was sustained was sufficient to give 
it a high degree of probability. 

The existence of a divellent force by which comets 
near their perihelia have been separated into parts, is 
clearly shown by the facts enumerated in the following 
lines. Whether this force, as suggested by Schiaparelli, 
is simply the unequal attraction of the sun on different 
parts of the nebulous mass, or whether, in accordance 
with the views of other astronomers, it is to be regarded 
as a cosmical force of repulsion, 1s a question left for 
future discussion, 

1. Seneca informs us that Ephoras, a Greek writer of 
the fourth century B.c., had recorded the singular fact of 
a comet’s separation into two distinct parts.* This state- 
ment was deemed incredible by the Roman philosopher, 
inasmuch as the occurrence was then without a parallel. 
More recent observations of similar phenomena leave no 
room to question the historian’s veracity. 

2. The head of the great comet of 389 A.D., according 
to the writers of that period, was “ composed of several 
small stars” (Hind’s ‘ Comets,” p, 103). 

3. On June 27, A.D. 416, two comets appeared in the 
constellation Hercules, and pursucd nearly the same ap- 
parent path. Probably at a former epoch the pair had 
constituted a single comet.} 

4. On Aug, 4, 813, “a comet was seen which resembled 
two moons joined together.” They subsequently sepa- 
rated, the fragments assuming different forms + 

5. The Chinese annals record the appearance of three 
comcts—one large and two smaller ones—at the same 
time in the year 896 of ourera. “ They travelled together 
for three days. The little ones disappeared first, and then 
the large one.”§ The bodies were probably fragments of 
a large comet which, on approaching the sun, had been 
separated into parts a short time previous to the date of 
their discovery. 

6. The third comet of 1618.~—The great comet of 1618 
exhibited decided symptoms of disintegration. When first 
observed (on November 30), its appearance was that of a 
lucid and nearly spherical mass. On the eighth day the 
process of division was distinctly noticed, and on the 2oth 
of December it resembled a cluster of small stars. || 

7. The comct of 1661.—The elements of the comets of 
1532 and 1661 have a remarkable resemblance, and pre- 
vious to the year 1790 astronomers regarded the bodies as 
identical. The similarity of the elements is seen at a 
glance in the following table :— 


Comet of 1532. Comet of 1661, 


Longitude of Perihelion It 4 115°16' 
Longitude of Asc. Node S7a;2 game 81 54 
Inclination 5 2s Ome B30 al 
Terihelion Distance 0°5192 04427 
WICH 5 6 6 3 Direct Direct 


The clements of the former are by Olbers ; those of the 
latter by Mechain. The return of the comet about 1790, 
though generally expected, was looked for in vain. Asa 
possible explanation of this fact it is interesting to recur 
to an almost forgotten statement of Hevelius. This as- 
tronomer observed in the comet of 1661 an apparent 
breaking up of the body into separate fragments., The 
case may be analogous to that of Briela’s comet. 

8. The identity of the comets of 1866 and 1366, first 
suggested by Prof. H. A. Newton, is now unquestioned. 
The existence, then, of a meteoric swarm, moving in the 
same track, is not the only evidence of the original comet’s 
partial dissolution. The comet of 1866 was invisible to 
the naked eye ; that of 1366, scen under nearly similar 

* “ Queest., Nat.,” lib. vil, cap. xvi. 

+ Chambers’s *‘ Descr. Astr.,” p. 374. 

t Ibid. p. 383. 

§ Ibid. p. 388. 

|| Hevelins, *‘ Cometographia,” p. 341. 
Physical Astronomy,” p. 302. 

si “ Cometograpliia,” p. 417. 


See also Grant’s ‘‘ History of 
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circumstances, was a conspicuous object. The statement 
of the Chinese historian that “it appeared nearly as large 
as a Tow measure,’* though somewhat indefinite, cer- 
tainly justifies the conclusion that its magnitude has 
greatly diminished during the last 500 years. The metcors 
moving in the same orbit are doubtless the products of 
this gradual separation. 

9. The bipartition of Bicla’s comet in 1845, as well as 
the non-appearance of the two fragments in 1865, when 
the circumstances were favourable for observation, are too 
well known to require more than a passing notice. 

The comet of Hallcy, if we may credit the descriptions 
given by ancient writers, has been decreasing in brilliancy 
from age toage. The same is true in regard to several 
others believed to be periodic. The comet of A.D. 1097 
had a tail 50° long. At its return, in March 1840, the 
length of its tail was only 5°. The third comet of 1790 
and ihe first of 1825 are supposed, from the similarity of 
their clements, to be identical. Lach perihelion passage 
occured in May, yet the tail at the former appearance was 
4° in length, at the latter but 2}°. In short, instances are 
not wanting of this apparent gradual dissolution. It 
would seem, indeed, extremely improbable that the par- 
ticles driven off from comets in their approach to the sun, 
forming tails extending millions of miles from the prin- 
cipal mass, should again be collected around the same 
nuclei. 

The fact, then, that comets and meteors move in the 
same orbits is but a consequence of that disruptive pro- 
cess so clearly indicated by the phenomena described. 
In this view of the subject, comets—even such as move 
in elliptic orbits—are not to be regarded as permanent 
members of the solar system. Their dédr7s, however, 
thus scattered through space, and subject more or less to 
planetary perturbation, may casually penetrate the at- 
mosphere, producing the phenomena of sporadic meteors, 

DANIEL KIRKWOOD 


NEWTON'S MANUSCRIPTS AND BIRTH- 
ele AGE 


LL Trinity men will, like myself, regret that Lord 
ie Portsmouth’s gift, recorded in NATURE of June 6, 
should have been made to the library of Newton’s Uni- 
versity instead of to that of Newton’s College. Surely for 
many reasons Trinity library is the most fitting deposi- 
tory for the Newton manuscripts. A catalogue of these 
papers is given in Collet’s “Relics of Literature, 1823,” 
Pp. 190-194, consisting of eighty-two manuscripts, said to 
cover nearly eight thousand pages, mostly quarto or folio, 
besides six note-books, and many letters to Newton in 
English, French, and Latin. Unfortunately many of 
these papers relate to biblical or theological subjects. 

When Dr. Pellet, by request of Newton’s executors, 
examined these papers with a view to publication, he 
condemned all but five. These were :-— 

a 56 half sheets in folio, De Alotu Corporum. 

8 31 half-sheets in folio, being paradoxical questicns 
concerning Athanasius (szc). 

y 12 half-sheets folio, an abstract of chronology, and 
92 half-sheets folio, the chronology. 

5 144 quarter-sheets, and 95 half-sheets folio, being 
loose mathematical papers. 

e 40 half-sheets folio, the “History of the Prophe- 
cies,” in ten chapters, and part of eleventh unfinished. 

Of these y was to have been printed, and a, 8, and parts 
of 8 and e were to be reconsidered. 

While on this subject, permit me to add an account 
of the present state of Newton’s birthplace sent me bya 
lady at Stoke Rochford, where Newton attended a dame’s 
school before going to the free school at Grantham :— 

“*Woolsthorpe, the birthplace of Sir Isaac Newton, is 


* Williams's “ Chinese Observaticns of Comets,” p. 73. 
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about half-a-mile westward from Colsterworth, and nine 
miles from Grantham. It has been thoroughly repaired by 
its present owner. At the top of the staircase, in a room to 
the left, Newton was born on Dec. 25, 1642. Over the 
fireplace is a small white marble slab recording the fact, 
with the well-known lines parodying Genesis i. 3. The 
only things in this room which remain unchanged since 
Newton’s time are the door, which is massive, and rather 
ornamental in its workmanship, and a small cupboard 
close to the fireplace, the door of which is curiously 
carvcd. In another room a singular piece of furniture, 
made of wainscoting, stands in one of the corners, which 
looks like a small apartment taken from the main room. 
It is said to have contained Newton’s books, instruments, 
&c. Above the door in front there is a shield with cross- 
bones, and a few words to denote that the house was the 
birthplace of Newton. The sun-dial which Newton made 
and put upon the south side of his house was sent to the 
British Museum scme thirteen or fourteen years ago.” 
C. M. INGLELY 


NOTES 


WE are informed that Dr. Sharpey, who has for so many 
years filled with such great advantage to Science and personal 
distinction the post of Biological Secretary to the Royal Society, 
has recently sent in his resignation of that appointment. ‘There 
is a very gencral hope among Fellows of the Royal Society that 
Prof. ITuxley may allow himself to be nominated as his suc- 
cessor. 

AT the meeting of Convocation of the University of Oxford, 
held last week, the honorary degree of D.C.L. was conferred 
on the following gentlemen :—Samuel David Gross, M.D. and 
LL.D., Professor of Surgery in the Jeaffreson Medical College 
of Philadelphia ; Sir Benj. Collins Brodie, Bart., M.A., F.R.S., 
late Waynflete Professor of Chemistry ; George Burrows, M.D., 
of Caius College, Cambridge, F.R.S., President of the Royal 
College of Physicians of London, and formerly President of the 
General Medical Council. 


THE choice of the electors of the Waynflete Professorship of 
Chemisty at Oxford, vacant by the resignation of Sir B.C, 
Brodie, has fallen on Prof, Odling, ’.R.S., who at present holds 
the position of Fullerian Professor of Chemistry to the Royal 
Institution, and Examiner in Chemistry to the University of 
London. 

Mr. Epwin Ray Lanxester, B.A., late junior student, 
Christ Church, has been elected to a Natural Science Scholar- 
ship at Exeter College, Oxford. Mr. Lankester was elected to 
the Burdett Coutts Scholarship in 1869, and to the Radcliffe 
Travelling Fellowship in 1870, There were four candidates, 


In accordance with the intimation which we gave last week, 
Mr. G. B. Airy bas been gazetted a K.C.B., a graceful acknow- 
ledgment of the claims of representative men of science to rece. 
nition by the State. 


We have to record the death, on the 16th inst., in his Sand 
year, of Colonel W. II. Sykes, F.R.S., M.P. for Aberdeen. 
He was a distinguished officer of the East India Company, and 
occupied tle post of chairman of its Board of Directors at the 
time of the surrender of its Imperial functions. Colonel Sykes 
was always a firm friend to scientific research, and was himself 
possessed of no mean scientific attainments. 


Messrs, C, F. J. YuLE and W. J. Sollas have been elected 
to Foundation Scholarships for proficiency in Natural Sciences at 
St. John’s College, Cambridge, ach has heen twice placed in 
the first class in the College Examination in Natural Sciences, 
and Mr. Sollas obtained in 1870 the exhibition of s50/. per 
annum offered by the College for competition to students in 
Natural Science not yet members of the University, 
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Tuk following is the list of those who have passed the 
special examinations in Natural Sciences for the ordinary B.A. 
degree at the University of Cambridge :—Chemistry—First 
Class: Porter, Clare; Loder, Trinity ; Dent, Trinity ; Corbet, 
St. John’s. Second Class (in alphabetical order) : too, Jesus ; 
Savary, Trinity; Thomas, St. John’s; Winder, Christ's. 
Geology—First Class : Jesson, Trinity. Botany—First Class: 
Smith, Christ’s; Gibb, Down; Standert, Corpus; Norcock, 
Corpus. Second Class (in alphabetical order): C, W. H. 
TI:vans, Ciius; Gibson, Christ’s; ITamilton, St. Peter's; 
Ifughes, Clare ; Norton, Clare; Tamberlain, Trinity. .Egrotat : 
Moore, Corpus. Zoology—First Class: Bird, Trinity. Second 
Class (in alphabetical order); Campbell, Caius ; Clutton, Clare; 
Leatham, Trinity. 

SCIENCE has sustained a great loss in the West of England 
by the death of Mr. J. S. Enys, of Enys, near Penryn, In con- 
junction with Sir Charles Lemon and Mr. Davies Gilbert, he 
assisted science in every way that one of the largest landed gen- 
tlemen in the county could do. The Falmouth Polytechnic, and 
most others of the Comwall scientific institutions, will miss the 
support which Mr. linys so largely and constantly afforded them. 
Many of his geological and kindred works have been printed in 
the ‘‘ Proceedings of the Royal Cornwall Institution,” and by 
liberal subscription he assisted scientific periodical literature. 
He died, an ardent nature-worshipper, in his 76th year. 


Mr. Grecory, the new Governor of Ceylon, we are happy 
to hear, not only takes great interest in the wonderful archao- 
logical treasures of the island, but also intends to do his best to 
promote the course of science there. <A regular curator, a 
zoologist, will probably be appointed to the Colombo Museum, 
and if he does half as much work amongst the fauna of Ceylon 
as Mr. Thwaites has done amongst the flora, biological science 
will profit in no small degree thereby. We wish Mr. Gregory 
all success, and hope he may secure a good man for the post. 


TUE great provincial meeting of the Royal Horticultural 
Society will be held next week at Aston, near Birmingham, and 
promises to be a brilliant one. The proceedings will be 
opened on Tuesday, the 25th inst., by H.R.IT. Prince Arthur. 

Pror, IlumrHRyY commenced his course of three lectures on 
lfuman Myology at the Royal College of Surgeons on Monday 
last. JTe spoke of the various provisions, such as obliquity of 
the direction of fibres, insertion near the centre of motion, 
passage through loops, &c., which are for the purpose of lessen- 
ing the range of muscular action required, and so of shortening 
the fibres of muscles, The mechanical disadvantage resulting 
from this is, he observed, more than compensated for by the 
greater number of fibres brought to bear by means of tendons 
upon given points, and by the convenience of massing the fibres 
in certain positions, as well as by greater strength in the muscle 
itself. Ife next entered into the morphology of the muscles of 
the trunk, neck, and head. All of these he regarded as madifi- 
cations of, or derivatives from, that structure which in the fish 
forms the great lateral muscle ; and he showed how the parts 
corresponding with the septa of the lateral muscle sometimes 


form inscriptions in the muscles, and sometimes become con- | 


verted into tendons, as well as into osseous and cartilaginous 
structures. This subject was discussed at considerable length. 
In speaking of the intercostal muscles, he gave mechanical rea- 
sons for believing that both the external and the internal inter- 
costal fibres are, in their whole extent, agents in inspiration, and 
that the internal intercostals do not, as they have been supposed 
to do by some authors, act as depressors of the ribs at parts of 
the intercostal spaces. 

A PAPER will be read at the ITorological Institute on Tnes- 
diy, June 25, on ‘‘ The Compensation and Adjustment of the 
Nemisphericat Cup Arms of Velocity Ancmometers,” by Mr. 
John Janes Ifa, F.M.S. 


THE Franklin Society of Mobile was organised in the year 
1835, under charter of the State of Alabama, for the purpose 
of promoting intellectual culture, literary taste, and other kin- 
dred objects. Its operations were suspended a little before the 
outbreak of the late American war, in consequence of the de- 
struction of its hall, furniture, and a part of its library by fire, 


and have only recently been resumed.’ A suitable building has 
been purchased and remodelled, and arrangements are in pro- 


gress for the inauguration of fectures and for the extension ot 
the privileges of the Society’s library beyond its own membership 
to the public at large. The library, however, is as yet but 
limited, and the ability of the members of the Saciety has been 
well nigh exhausted in the expenses incident to the purchase 
and fitting up of a new building. At a recent meeting it was 
resolved that a committee be appointed to correspond with the 
officers of similar societies in the several States, and with such 
other persons as the committee aay think proper to address, 
andtorequest donations or loans of books, mannscripts, paintings, 
engravings, or other works of art. We commend the move- 
ment to those who have the means and inclination to contribute 
to objects of this nature. Shipments miy be made to the 
‘Franklin Society, Mobile, Alabama,” the freight on which 
will be paid by the Society ; or parcels may be sent to W, E. 
Mickle, Secretary Mobile Franklin Society, care of IX. Stock, 
62, Paternoster Row. 


THE Austrian Government steamer Admiral Tegethof sailed 
from Bremen on Thursday last, on its North Pole expedition. 
AA farewell banquet, at which Count Zichy and Dr. Petermann 
| were present, was given to the members of the expedition at 
Geestemunde. 


_ IT is reported that the Emperor of Russia is projecting the 
junction of the Black Sea with the Caspian by a short canal con- 
necting the Manutch, an eastern tributary of the Don, with the 
Kerma, a river running into the Caspian. The total tength of 
the communication will be 680 versts, or 90 German miles ; but 
the length of the canal will be only about one German mile. 
The piercing of the mountain which separates these rivers will, 
however, be an engineering work of gigantic magnitude, and is 
calculated to require the labours of 32,000 workmen for six 
years, and to cost $1,000,000 roubles, 


Pror, Dawson, F.R.S., delivered the Annual Address to the 
Natural History Society of Montreal on May 18, In it he 
strongly attacked the Darwinian theory of Evolution, which, in 
its extreme form, he considered had a tendency to ‘‘ prostitute 
natural history to the service of a shallow philosophy,” and 
to lead to ‘‘the destruction of science, and a return to semi- 
barbarism.” Ile held that his researches on the shelis of the 
Gulf of St. Lawrence and the coasts of Labrador and Green- 
fand, showed that it was impossible that any changes of the 
nature of evolution were in progress ; but that all these species 
had remained the same, even in their varietal changes, from the 
post-pliacene period till now. Principal Dawson then referred 
to the controversy raised by Dr, Sterry Hunt with regard to the 
use of the names Cambrian and Silurian in geology; and con- 
cluded with a sketch of the recent operations of the society in 
dredging the Gulf of St. Lawrence. 


THE members of the Australian Eclipse Expedition, if they 
were unsuccessful in the primary object of their yoyage, saw some 
strange things along the shores to the north of the great continent 
of Australia. Mr. Foord tellsa wonderful story, ‘“‘amply attested 
by witnesses,” of a fish with four hands, This extraordinary 
creature was found crawling on a piece of coral dredged up from 
the bottom of the sea. ‘‘ The body was that of a fish,” says 
, Mr. Foord before the Royal Society on January 22, ‘* but won- 
derful to relate, it had in the place of fins four legs terminated by 
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what you might call hands, by means of which it made its way 
rapidly over the coral reef. When placed on thesky-light of the 
steamer, the fish stood up on its four legs, a sight to behold! It 
was small, and something like a lizard, but with the body of a 
fish!” It is to be hoped that a full and scientific description of 
this latest marvel of deep-sea dredging may soon be published, 
as the specimen appears to have been brought back to Mel- 
bourne. Mr. White, too, of the same Expedition, tells strange 
tales about the rats, ‘‘ The little island,” he said, “upon which 
we pitched our tent was overun with them, and what was most 
extraordinary, they were of every colour from black to yellow, 
and some tortoise shell !” 


AMONG other collections made by Prof. Marsh during his ex- 
plorations in 1871 were additional specimens of the pterodactyl, 
first obtained in 1870. Vortions of five individuals were pro- 
cured ; and among them nearly all the bones of the right wing 
of one, which exhibited the pterodactyl structure in its perfection. 
The teeth found with the other remains were somewhat similar 
to those of the pterodactyls of the Cretaceous of England, being 
smooth, compressed, elliptical, and somewhat curved. A second 
species, still larger than the other, was obtained in the Upper 
Cretaceous, near the Smoky River, in Western Kansas. The ex- 
yanse betwecn the tips of the fully-extended wings was probably 
as much as twenty-two feet. In all, Prof. Marsh has determined 
the existence of three species from the same region, which he 
characterises in the Apnl number of the American Fournal 
of Science. Inthe same journal Prof. Marsh refers to the in- 
teresting discovery that the body of mosasauroid reptiles 
was probably covered with plates, as in some crocodiles, the head 
itself being smooth. This fact has been ascertained in regard to 
specimens of all the American gencra, so that probably all the 
species possessed it. 


THE second Report of the Geological Survey of Indiana, made 
during the year 1870, under the direction of Mr. IE. T. Cox, State 
geologist, has just made its appearance, and, like its predecessor, 
appear to be a work of much scientific value. In addition to 
the series of reports upon the geology of the counties, it «m- 


coal, and a paper upon palozoic zoology, and closes with an 
extended manual of the botany of Jefferson County, Indiana, 
prepared by Prof. A. II. Young, of Hanover College. In this 
the total number cf indigenous species is given at 537, those 
introduced numbering 72. 


ANOTHER book of excellent typographical execution has just 
appeared from the public printing-office of the United States, in 
the form of the astronomical and meteorological observations 
made at the United States Naval Observatory during the year 
1869, under the direction of the superintendent, Admiral B. F. 
Sands. This volume, forming a stately quarto of over 900 pages, 
is prefaced bya detailed account of the transit circle, the meridian 
transit instrument, the mural circle, and the equatorial of the ob- 
servatory, and followed by a statement of observations made with 
these instruments, The volume also contains the meteorological 
observations for 1869, the positions of the sun, moon, and 
planets during that year, as made with different instruments, &c. 
The report of the total eclipse of December 22, 1870, which has 
already appeared as a separate memoir, is included in this 
volume, as also an appendix embracing the zones of stars ob- 
served with the mural circle in the years 1846, 1847, 1848, and 
1849. The observatory is now in excellent condition, and in- 
cludes in its working force some of the best astronomers and 


mathematicians of the country ; among them Profs. Newcomb, | 


Ilall, Harkness, Eastman, &c. The completion of the gigantic 
telescope now in process of construction by Alvan Clark will 
constitute an important addition to the means of research, and 
will doubtless be turned to good advantage. 
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GN Til SOUND MADEVEIILHE DEVE S 
mel) WOR, “ACTERONMEITA TROPOS* 
Tie singular cry produced by the Death’s Head Moth has 

fora long time becn known to naturalists, and the question 
of the exact method of its production has given rise to much 
discussion. To judge, however, from the latest writings on the 
subject, the matter is considered even now as being far from de- 
finitely elucidated. Inthe autumn, about six years ago, I was 
lucky enough to rear over a hundred imagos of Acherontia atropos 
from pupze obtained from potato diggers in the neighbourhood 
of Bristol. I made then some observations on the production 
of the sound in question, but I did not consider them as suffi- 
ciently perfect for publication. J got no more specimens until 
last autuinn, when I obtained a single imago from ten pup, 
but on this I made an experiment which I believe to be crucial 
in the matter, Absence from England, however, on the Govern- 
ment Eclipse Expedition, has prevented my giving an account 
of my experiment until now. 

On looking into the literature of the subject, in which task I 
have been kindly assisted by Prof. Westwood and Prof. Rolles- 
ton, I found it in its extent far exceeding my expectations. The 
number of theories which have been invented to account for 
this apparently simple phenomenon is astonishing; and as the 
history of the question is really very interesting, 1 shall com- 
mence by givingas complete anacccunt of what has been written 
on the subject as 1 have been able to obtain by reference to 
works in the Radcliffe, Bodleian, and Linnean Soctety’s libraries, 
and in that of Prof. Westwood. 

The earliest writer on the subject was Reaymur (Mémoire 
pour servir a une Ilistoire des Insectes, 1734-1742, vol. i. pl. 14), 
who suggests that the noise is most probably due to the same 
cause as in cerlain scarabei, which produce a sound by the rub- 
bing together of certain of their scaly parts. Later on (foc. cit. 
vol. i, p. 24) Reaumur states that he has made further experi- 
ments, and concludes that the sound is produced by the rubbing 
of the proboscis against the palps. He held the palps aside from 
contact with the trunk, and the sound ceased. But he is of 
opinion that air may have something to do with the matter, and 
makes his statement with caution. There is a membrane 
stretched at the base of the trunk, he says, which may have some- 
thing to do with it; and finally, ‘-Je ne me lasserai point de 
répeter que nous dévons nous attendre, que dans les plus petits 
sujcts il res‘era toujours quelque choze que nous ignorons.” It 


s ; | would have been well if some of the many subsequent writers or 
braces a paper upon the Western coal measures and Indiana 


the subject had profited by this sace remark. The next autho- 
is Roesel (Insecten Belustigung ; Niirnberg, 1755, $16), whose cb- 
servations, according to Wagner, were very superficial ; and who 
considers the sound due to friction between the opposed surfaces 
ot the abdomen and thorax. Next comes Rossi (Istoria della 
Farfalla a testa di Mcrto, Opuscoli di Milano, Ann, 1782) who ts 
the first to arrive at a correct result, and says the sound is due 
to expiration of air through the trunk. Schroéten (Der Natur- 
forscher, xxi, Stiick : ITalle, 1785) gives asa cause the rmbbing of 
the trunk against the head. Engramelle, as quoted by Passerini, 
without special reference, makes the sound come from the part of 
the insect called the spallette. 

There is now a considerable chronological interval, and then 
Godart and Dupronchel ({list. Nat. des Lépidopteres de France. 
par M. Godart. tom. iii. pp. 18 et 19) report a letter from M, 
Lorey, retired army surgeon-major, who describes a peculiar pair 
of organs, situate on the sides of the abdomen, surrounded by 
long hairs, which, when the animal squeaks, may be seen to 
elevate themselves, and form a conical cavity leading to an open- 
ing. Ile considers the sound to be produced by the passage of 
the air through this opening. It will be scen further on that this 
peculiar pair of organs was subsequently described as a discovery 
by two writers ignorant of the literature of the subject. 

Next comes Passerini, who went to the very root of the matter, 
and explained the whole thing correctly and clearly in a mono- 
graph entitled, “ Osservazioni sopra la Sphinx Atropos o Farfalla 
a testa di Morto,” del Dottore Carlo Passerini: Pisa, 1828. Ile 
commenced his experiments in 1824. He first disposes of Lorey’s 
theory by showing that his peculiar organs exist only in the 
male insect, whereas both male and female Death’s Ileads pro- 
duce the sound ; and further, that the same organs exists in the 
males of other moths, as Afacroglossa stellatarum, and Sphinx 
convolculi, which produce no sound, Next he records this 
startling experiment :—A moth may be divided in two through the 
middle of the thorax, and the anterior extremities will still continue 
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to speak. This experiment disproves absolutely all theories which 
connect the sound with the abdomen in any way, by friction or 
otherwise. Te next removed successively froma moth the palps, 
the trunk, and the spallette, and the insect nevertheless continued 
to squeak. Te then eut away carefully with a sharp knife the 
horny top of the head of another specimen, and observed certain 
muscles rising and falling in rapid motion when the animal 
squeaked, but remaining quiescent as soon as the sound ceased. 
As long as these muscles were left intact the insect might be 
mutilated in almost any manner without the sound being stopped. 
If these muscles were divided longitudinally, or transversely, the 
power to emit sound was lost. In quite a fresh specimen, he says, 
inexamination after death, the upper part of the head is found filled 
with an indurated cellular structure, and beneath this are found 
the elevating and depressing muscles, Beneath these is an incline: 
shining horny surface of triangular form leading to a narrow 
transverse aperture corresponding with the opening of the pro- 
hoscis tube. At the back of the incline is a very fine aperture, 
leading into the body of the SéA/nx. Ile concludes that the 
ar enters the cavity of the head by the fine aperture, and is 
driven out through the narrow transverse one by the action 
of the muscles just described, and that thus the sound is 
produced, 

Chavannes wrote on the subject (Act. Soc. Ilelv. Se. Nat. 
17; Isis: Genéve, 1832, pp. 93-94), but [ have not been able to 
refer to his memoir, nor to that of Rochebrune (Act. Soc. Scient. 
Bordeaux, 1832, t. 5, pp. 120-122, tab. 1.) Then we have IT. 
Burmeister (Handbuch der Entomologie, Berlin, 1832), who 
after citing Reaumur and Rossi says, ‘* This much is certain, the 
organ of voice is seated in the head.” Then Vallot (Z’/ystitut, 
1534, IT., No. 34, p. 7), who demolishes to his own satisfaction 
all previous theories, and adopts that of Johet, which considers 
the sound to be produced by the striking of the wings in rapid 
movement against certain parts. Wagner (Miiller’s Archiv fiir 
Physiologie, 1I1., 1836, pp. 60 62), after satisfying himself that 
the sound came from the head, unrolled the trunk, and found that 
the sound became fecbler, but did not cease. When he held the 
two halves of the trunk apart, or cut off one or both up to the 
base, the sound ceased. Ile found just in front of the true 
stomach a crop very large, distended with air, and filling up the 
whole anterior part of the abdomen, and opening into the pos- 
terior extremity of the cesophagus. Tle could not find any 
special apparatus in the trunk, but he says that there appears to 
be a fine slit-like opening at the basis of this organ on its inferior 
surface, formed by the imperfect closure of the two halves of the 
trimk. This may have something to do with the matter. Te 
could not find Passerini’s cephalic cavity. The proboscis has 
strong, transversely-striated muscles. Tuges (Traité de Physio- 
logie comparée, par A. Duges: Montpellier, 1838, vol. ii. p. 226) 
ascribes the noise to the rubbing togeher of the opposed edges 
of the two halves of the proboscis. 

We have theories already in abundance, and there are more 
yet to come; but we now come on repetitions of previous 
theories by persons who cither had not aceess to, or were 
too lazy to consult, the writings of the original inventors of 
them. Dr. Alex. V. Nordman (Bull. Acad. St. Petersburg, 
1835, t. 3, pp. 164-193) says the sound is seated neither in 
head nor proboscis, but in the aldomen; and he then pro- 
ceeds to give an elaborate description of the peculiar organs 
already discovered by M. Lorey, and he congratulates himself 
not a little on his having been able, after the failure of so many 
previous investigators, to make this discovery, and to set the matter 
finally at rest. We next have observations and] experiments 
made by MAM. Duponchel an] Guerin (Ann. Soe. Ent. France, 
133), t. 8 pp. 59-65). To show that Passerini was wrong, 
they compressed the trunk at the base shirply with forceps, 
and also stopped the end of the proboscis, but apparently 
in a very insufficient manner. The noise did not cease. 
They hid only one individual on which to operate, and there- 
fore conld not afford to mutilate it and repeat Passerini’s ex- 
periments. Their conclusion is that the noise has the nearest 
analogy to that emitted by Longicorn beetles, which is produced 
by the rubbing of the prothorax against the smooth portion of 
the sentellum, Goureau (Ann. Soc, Ent. France, 1840, t. 9, 
pp. 125 128) says, ‘‘Reaumur, Pas<erim, Lorey, all are wrong. 
There is no special orgm for the sounl. The sound is of a 
double nature. There 1s one shrill part of the sound which 
proceeds from the vibrations of the thoracic rings ; in another part 
a grating sound is caused by the rubbing of the shoulders 
against the thorax.” Abicot (Ann. Soc. Ent. France, ser. 2, 
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1843, t. 1, Bull. p. 50) says that amputation of the trunk stops 
the noise, therefore Goureau is wrong. 

Ghiliani (Ann. Soc, Ent. Fr., ser. 2, 1844, t. 2, Bull. pp. 72, 75) 
comfirms Passerini. Tle cnt off the head and the sound stopped. 
He held the trunk horizontally, and at various inclinations, the 
soun.l continued ; he removed the palps, the sound continued ; 
he dipped the head in oil, the sound ceased. Ie then amputated 
the trunk at its root. Three apertures were formed by the 
operation, one corresponding to each half of the proboscis, the 
other probably to the prolongation of the bnecal cavity situate 
just above the trunk, and opened by the knife when amputating 
the trunk. A green liquid flowed from the third opening over 
the cut root of the trunk, in which liquid large bubbles were 
s2en to be formed by the expiration accompanying each sound. 
On closing the apertures the sound ceased. Ile is unable to ex- 
plain how inspiration and expiration are managed. Paris (Ann, 
Soc. Ent, Franee, ser. 2, 1846, t. 4, Bull. pp. 96, 142) thinks the 
noise due to a mucous fluid which the insect forces by aspiration, 
with the assistance of the palps up and down inside the proboscis, 
comparing the process to the flow and reflow of a liquid ina 
suction and force-pump. 

J. Vander lloeven (Tydschr. Entom. Neder Vereen, 1859, t. 2, 
Stiick 4, pp. 117-122) says the source of the sound is certainly in 
the head. In an Indian species of Acherontia he has found tubero- 
sities all over the basal portion of the trunk. The exterior sur- 
face is beset with stiff bristles, On rubbing this surface against 
the edge of a piece of paper or scalpel, a sound like that of the 


Vertical section through the median line of the head of 4. atrafos, from a 
specimen preserved in absolute alcohol, 41, dome-shaped cavity of Pas- 
serini, Sand C, depressing and elevating muscles of this cavity. 2), 
narrow orifice, leading from the cavity to the tube of the proboscis. £, 
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moth is produced. Je considers the moth’s cry to be due 
to friction of this kind. 

Westmaas (Tydschr. Entom. Neder Vereen, 1860, t. 3, 
pp. 120-124) extended the trunk on a pin, and at the same time 
pulled the palps aside. Ile still heard the sound, though it 
became feeble. Ile cut off the palps without effect on the sound. 
lle cut off the trunk bit by bit, as it was gradually shortened the 
sound diminished. A fluid exudation covered the end of the 
trunk, and he saw bubbles of air formed in this as each sound 
wasemitted. Ile confirms Passerini. Tle notices that the in- 
sect produces a londer sound when the trunk is coiled up. The 
moth when emitting a sound elevates the front of its body, and 
uses an evident effort. Ile stopped the aperture of the trunk 
with grease, the crying ceased ; he kept one specimen half a day 
with the trunk aperture thus closed, it emitted no sound, but on 
the grease at last being removed squeaked at once. In order to 
test Wagner’s theory, he squashed out the abdomen quite flat, so 
as to destroy any air cavity it might contain; the animal still 
squeaked. Chapronnier (Ann. Soc. Ent. Belg. Comptes Rendus, 
pp. 16, 17) says that the noise produced by the larva is due to 
the snapping together of the mandibles. An imago, which he 
bred, which had a deformed head, emitted no sound ; therefore 
the sound organ is situate in the head. 
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Finally, we find some discussion of the matter in the /7- 
tomologist, Edward Newman (£ifomologist, August 1865, p. 284), 
says, ‘* With regard to the sound produced by the pupa and imago, 
A vast deal has been written, but nothing worth repeating.” 
Tsut he surely cannot have sufficient grounds fur this sweeping 
demolition of previous authors, and certainly cannot have con- 
sulted this ‘‘vast deal which has been written ;” for he proceeds to 
enunciate the very theory first put forth in the year 1755 by Rossel, 
and subsequently revised hy Duponchel in 1839. 

E. A. Johnson (/vfomologist, Nov. 1805, p. 325, Fic 
newspaper, Oct. 24, 1865) describes the organs discovered by 
M. Lorey before the year 1525, and subsequently by Nordman, in 
1838. W. FH. Taylor (Zxtomologist, Nov. 20, 1865) brings forward 
Passerini’s objection to Lorey’s theory, viz , that males only have 
these organs, while both sexessqueak, and that otherspecies which 
produce no sound possess these organs. Thus does history repeat 
itself, In the same page of the same journal we have some remarks 
on the subject from the Rev. A. Preston, who, when sticking his 
pin-point into an insect in killing it, and moving the pin up and 
down against a muscle, heard a sound just like that of the mouth. 
He does not, however, from this observation draw any very 
definite conclusion. 

It will be found that there are eleven distinct theories in all 
which have been put forward to account for the cry of this moth. 
By far the greater number attribute the phenomenon to friction 
of various parts, two to an expiratory effort, one to rapidly 
repeated percussion, and one to the intervention of a fluid. 

The foregoing contains the pith of all the writings on the sub- 
ject which I have been able to meet with. I have no doubt 
there are many others in existence, but I hardly expect that I 
have missed any of importance, 

I am not aware whether all known species of -fcherortia emit 
a sound; but a closely allied species in Ceylon is described by 
Sir Emerson Tennant, in his ‘“‘ Natural History” of that island, 
as doing so; and I was lately, whilst in Ceylon, informed by 
several residents that such was the case. This Ceylon species is 
probably Sphinx Alcherontia Lethe, described by Prof. Westwood 
in his “ Oriental Entomology,” p. $7. 

I now pass to my own observations on the subject. I 
was killing a specimen out of the large number which, as 
stated above, I bred about six years ago, by means of a 
solution of cyanide of potassium, which I was using with 
a pen in the ordinary manner, the animal squeaking loudly 
under the operation. A drop of the fluid happened to 
fall on the extremity of the proboscis. I noticed that at each 
squeak a large bubble was formed, showing a forcible expiration 
from the organ. I repeated this experiment constantly with 
water, and always with the same result. I further extended the 
truck with a pin during the emission of the sound, and noticed a 
modification in the tonc of the cry, which varied with the amount 
of extension. These experiments convinced me that the sound 
came from the proboscis, and was produced by an expiration. 
I at that time knew nothing of the literature of the subject, 
and very little of anatomy, and I unfortunately made no further 
observation or experiments in the matter ; and it was not till 
last autumn that I was able to pursue the subject further on a 
single specimen which I was fortunate enough to rear. This 
specimen was a very lively one, and it squeaked freely. I placed 
a tight ligature on the extremity of the proboscis whilst It was 
in the act of emitting its cry. The noise stopped instantly. I 
kept this specimen two days, and handled it constantly, bullying 
it in all sorts of ways to try and get it to squeak, but without 
result. After the proboscis had been thus ligatured for two 
days, I amputated the lower portion of the trunk just above the 
ligature. The animal instantly began squeaking, and continued 
to do so at intervals for two days more, when I killed it in order 
to examine the anatomy of its head. I fancied my experiments 
at the time quite novel, and it was oniy the other day that I 
found that similar ones had been made by Ghiliani and West- 
maas ; but the method of ligaturing the proboscis, with subse- 
quent amputation above the ligature, is, I think, more satisfac- 
tory than Westmaas’s use of wax. 

After these experiments, taken in confirmation of what 
has already been done in the matter, I think there can be 
no doubt that the sound is produced by expiration through 
the proboscis. We have now to consider—How is this ex- 
piration effected? Whence comes the air expired ? and Where- 
abouts in the proboscis or head is the actual spot where the 
sound is formed? I think it will be found that Passerini’s 
explanation is in almost every respect satisfactory. I had no 
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time to dissect my Death’s lead whilst in the fresh state last 
autumin, but preserved it in absolute alcohol. The accom- 
panying drawing of a preparation made from it may therefore 
need slight modification on further investigation ; but in the 
main it will be found correct. The figure represents a magnified 
view of a vertical section along the median line of the head. A 
is the larze dome-shaped cavity, evidently the one described ly 
Passerini, and which kh. Wagner could not find. This cavity 
has a hard chitinous floor, which is prolonged forward so as to 
project over the proximal extremity of the proboscis (seen here 
in section with irs end amputated), and there ends in a sharp 
edge, which forms, with the anterior wall of the cavity, a narrow 
transverse slit, leading to the proboscis tube, just as described 
by Passerini. esting on the roof of the dome-shaped cavity 
are )asserini’s muscles, B and C, with some cancellar-like tissue 
between them and the external wall of the head. It would ob- 
viously be easy to expose these muscles as Passerini did with 
great ease and very little disturbance to the insect’s functions, and 
I cannot see any reason to doubt that they would be found in 
action just as he describes. 

Passerini does not figure the muscles or describe them accu- 
rately. He merely calls them elevating and depressing muscles. 
The muscle C must obviously on contraction raise the dome- 
shaped cavity, whilst B must depress it. An alternate action of 
the two muscles would cause the cavity to act as a bellows, and 
inhale and expire air through that aperture which allowed it to 
pass and repass most freely.  l’asserini believed that the air en- 
tered the cavity by the oesophageal opening at its hinder part, 
which he describes as very narrow (foc. ci/., p. 6) (* Da tutto 
cio che ha esposto credo poter concludere che Varia dalli’nterno 
della sfinge vien portata alla cavita muscolare della testa per 
mezzo dell’ esilissima tuba”), and was expelled then by the pro- 
boscis ; but that this is really the correct explanation is scarcely 
probable. First of all, the posterior opening into the cavity 
must be very small indeed. I cannot findit at all in the present 
specimen, and it is highly probable that it may often be aborted 
altogether, as is the case in most butterflies. Moreover, how 
should the air get into the cesophagus? Certainly not from the 
abdomen as supposed by Wagner, tor Westmaas showed that the 
animal could squeak after the abdomen was squashed out flat, and 
Passerini himself showed that an insect would emit the sound 
after it had been divided in two through the middle of the 
thorax, an experiment which of itself is sufficient to overthrow 
his own view. The opening into the proboscis being by far the 
largest leading into the dome-shaped cavity, the air probably finds 
ingress as well as egress by this aperture. And if I remember 
rightly the bubbles formed on the end of the proboscis in my 
experiments always collapsed between the squeaks, showing this 
to be the case. I think that there can further be no doubt that 
the note is formed at the narrow slit-like opening, the sound 
being modified by passage through the proboscis tube, and by 
vibrations therein set up, this latter to account for modifications 
produced by straightening the trunk or by gradually removing it 
bit by bit from below (Westmaas). 

I further think it probable that there is a movement of the 
proboscis concerned in the production of thesound. 1f the base of 
the proboscis were drawn a slight distance directly forward at each 
inspiration, the upper opening of that organ would be brought more 
immediately beneath the narrow passage communicating with the 
dome-shaped cavity, and the ingress of air wonld be rendered 
more free. Then if at expiration the base of the proboscis were 
retracted again, the aperture of egress would be very much con- 
tracted, and the formation of the sound facilitated. It would be 
interesting to observe whether sucha motion of the proboscis 
takes place. I think I remember to have noticeda slight move- 
ment of the trunk during the emission of the sound. 

It is most extraordinary that the seat of the sound should ever 
have been imagined to be anywhere but in the head. One has 
merely to listen to the animal to detect at once where the sound 
comes from. It would seem asif many writers on the subject 
had commenced their observations with a determination to find 
some other seat for the cry. The animal is a large one, and one 
could as easily persuade oneself that a mouse’s cry proceeded 
from the tip of its tail as that of a Death’s Ilead from its 
abdomen. Should I obtain specimens of 4. a¢rofos this autumn, 
I hope to repeat Passerini’s experiments, and also make certain 
whether inspiration as well as expiration takes place throngh the 
proboscis ; | think also that Wagner’s narrow slit on the under 
surface of the proboscis should be experimented on. 

Il. N. Mose.ey 
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SCIENTIFIC SERIALS 


Tuer Geological Magasine for June (No, 96) opens with an in- 
teresting article by Mr. Dyer {on some fossil wood from the 
Lower Eocene of Herne Bay and the Isle of Thanet, in which 
the anthor describes and figures the microscopic structure of the 
wood of a Dicotyledonous tree, showing the peculiar phe- 
nomenon known under the name of ‘‘tylose.”—Mr, G, Poulctt 
Scrope communicates some notes on the late eruption of 
Vesuvius.—From Mr. T. McKenny Hughes we have a note 
entitled “ Man in the Crag,” in which the writer discusses the 
interpretation to be given to certain crag sharks’ teeth with holes 
bored in their substance, and sometimes through them from side 
to side, which have been supposed to be the work of hnman 
hands. Mr. llughes is of opinion that there is no evidence to 
support this opinion, and that the cavities in question have been 
produced by boring mollusca.—Mr. A. R. C, Selwyn, Director 
of the Canadian Geological Survey, notices the occurrence of 
some fine fossil footprints in a stratum of dark shale belonging 
to the Carboniferous series of Nova Scotia, and these footprints 
are described and figured by Principal Dawson. The latter writer 
states that the principal footprints are of two kinds—a large one 
resembling the form described by him as Saurofus syduensis, but 
having a strong claw on the fifth toe of the hind foot, which has 
left its mark strongly impressed upon the slab containing the 
prints, and a smaller impression, sometimes trifid, but occasion- 
ally showing the marks of four or five toes. The former (which 
he names Sauropus unguifer) he thinks may have been made by 
Baphetes planiceps ; the latter perhaps by a species of Deudrer- 
feton.—Mr. James Geikie concludes his valuable series of papers 
on changes of climate during the Glacial epoch, and gives an im- 
portant tabular view of the Quaternary deposits of the British 
Islands, with their equivalents in some other countries. Mr. 
G. H. Kinahan notices the supposed middle gravels of the drift 
of Ireland. The Rey. O. Fisher describes the occurrence of a 
worked flint in the brick-earth of Crayford. The Rey. T. G. 
Bonney has a paper on supposed Ice scratches in Derbyshire, 
which he regards as slickensides; and Prof. Traquair furnishes 
a supplementary note on /haneropleuron and Urosemus.— 
Among the notices we may mention an account of the human 
skeleton lately discovered in a cavern at Mentone. 


Revue Scientifique, Nos. 43-50.—No. 43 commences with an 
article by M, Wolf on the ‘Transit of Venus in 1874, illustrated 
by five diagrams, Mr. Keith Johnston’s paper read before the 
Royal Society of Edinburgh on the Lake-basin of Eastern Africa 
is translated. In subsequent numbers we find a continuation of 
M. Clande Bernard’s course of lectures on Animal Heat, A 
paper presented by M. Ch. Grad to the Geographical Society of 
Paris on the resources of Alsace. Dr. Giinther’s paper on 
Ceratodus Forsteri is translated from NATURE, M. Dumas con- 
tributes an article on the higher instruction in Agriculture at the 
Central School of Arts and Mannfactures in Paris, M. G. de 
Morillet on Cave-man ; epochof the Madeleine. M. Grandidier 
contributes a most interesting series of papers on his scientific 
voyage to Madagascar. Translation of the chapter on the evo- 
lution of religious ideas among savages, from Sir John Lubbock’s 


* Origin of Civilisation.” Translation of Captain Noble’s lecture | 
delivered at the Royal Institution on the Explosive Force of | 


Gunpowder. Report of the meeting of the Congress of German 
Naturalists and Physicians at Rostock in Sept. 1571, department 
of Geography and Chemistry.—In No. 44 is a history of the 
Observatory of Paris. Biography of M. Pictet by Soret. We 
have besides in each number abstracts of the proceedings of the 
various scientific societies: the Académie des Sciences, Académie 
de Médecine, Société de Biologie, Société Chimique, Socicté 
Géologique, Société Botanique, Société d’Anthropologie, and 
of the foreign scientific societies at Vienna, Berlin, London, 
Palermo, &c. 


THE American Naturalist for June does not contain so many 
original articles as usual. -The longest is by Dr, R H. Ward, 
on “Stndents’ Microscopes,” with particulars of the relative 
advantages offered by the instruments furnished by different 
makers. —Mr, J. A. Allen continues his “ Ornithological Notes 
from the West,” discoursing this time on the birds of Colorado. 
—There are two interesting shorter articles : by Mr. B. Pickman 
Mann, on the ‘‘ White Coffee-leaf Miner” (Cemzostoma coffeellum), 
so destructive to the coffee culture of Brazil, with a plate; and 
by Prof. Sanborn Tenney, on the Remarkable Simulation of 
Death presented by the llibernation of the Jumping Mouse 
(Faculus Lludsonius) of the Westem States. 
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SOCIETIES AND ACADEMIES 
Lonpon 


Royal Society, June 13.—‘‘ Further Experiments on the 
Effect of Alcohol and Exercise on the Elimination of Nitrogen, 
and on the Pulse and Temperature of the Body.” Dy I, A. 
Parkes, F.R.S, 

1, The climination of nitrogen during exercise was un- 
affected by brandy ; and since the experiments led to the same 
result in the former series during comparative rest, it seems cer- 
tain that in healthy men on uniform good diet alcohol does not 
interfere with the disintegration of nitrogenous tissues. 

2. The heat of the body, as judged ot by the axilla and rec- 
tum temperatures, was unaffected by the amount given, 

3. The pulse was increased in frequency by four ounces of 
brandy, and palpitation and breathlessness were brought on by 
larger doses, to such an extent as to greatly lessen the amount of 
work the man conld do, and to render quick movements impos- 
sible. As the effect of labour alone is to augment the strength 
and frequency of the heart’s action, lt wonld appear obviously 
improper to act on the heart still more by alcohol. In this effect 
on the heart, and through it on the lungs, is perhaps to be found 
the explanation of the trainer’s rule, which prohibits alcohol 
duing exertion. Whether ina heart exhausted by exertion alco- 
hol would be good or bad is not shown by these experiments ; 
but it can hardly be supposed that to urge a heart which requires 
rest, as would then be the case, can be proper. 

4. It seems clear, from the suddenness with which marked 
narcotic symptoms came on after the third dose was taken on 
each day, that the eight hours from 10 to 6 o’clock were not 
sufficient to get rid of the brandy taken at 10 and 2, and that in 
fact the body must have been still saturuted at 6 o’clock. 

The exact amount of brandy which commenced to lessen the 
labour the man could perform is not shown by these observa- 
tions, and would require more careful modes of investigation. 
Tt was evidently some quantity more than 4 ounces which pro- 
duced effects sufficiently marked to attract his attention, but I 
should not wish to affirm that every 4 ounces produced no effect 
in this direction. ‘The man himself was of opinion that 4 ounces 
had no influence either way. 1Te was quite certain it did not aid 
his work, but he could not see that it injured it. The second 4 
ounces decidedly produced a bad effect. 

5. That neither exercise on water nor on alcohol produced any 
effect on the phosphoric acid of the urine, The result is in 
accordance with that of the experiments recorded in No. 89 of 
the ‘‘ Proceedings of the Royal Society.” 

The effect on the free acidity of the urine was also inappreci- 
able. The free acidity may have been a little increased in the 
brandy period, but the change is so slight as to fall within the 
limits of normal variation. 

The effect on the chlorine was not certain, as its ingress was 
not sufficiently constant. 

As the action of alcohol in dietetic doses on the elimination of 
nitrogen and on the bodily temperature is so entirely negative, it 
seems reasonable to doubt if alcohol can have the depressing 
effect on the excretion of pulmonary carbon which is commonly 
attributed toit. It can hardly depress, one would think, the 
metamorphos's of tissues, or substances furnishing carbon, with- 
ont affecting either the changes of the nitrogenous structures or 
bodily heat. It seems most important that fresh experiments 
should be made with respect to its effect on carbon elimination, 
as without a perfect knowledge on that point the use of alcohol 
as an article of diet in health cannot be fairly discussed, 


Royal Geographical Society, June 10.—Major-General Sir 
Henry C. Rawlinson, president, in the chair. ‘On the New 
Ilebrides and Santa Cruz Islands in the South-west Pacific,” 
by Lieut. A. IL. Markham, The paper described the topography, 
volcanic phenomena, and ethnology of these groups of islands, 
visited by him during the crnise of H.M.S. osarzo, under his 
command, between October 1871, and February 1872, Hegave 
a history of the progress of discovery in this part of the Pacific, 
commencing from the voyage of Mendaiia in 1568. All the 
various expeditions for three centuries did little more than sail 
through the groups and have deadly encounters with the natives, 
The islands lie in N.N.W.and 8.S.E. direction, and contain 
some of the most continnonsly active volcanoes on the surface of 
the globe. The volcanic cones may be traced ina linear direc- 
tion fur 600 miles. | The islands are remarkable for the absence 
of coral reefs around them, which is attributed by Dana to the 
destruction of the zoophytes by the heat produced by submarinc 
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eruptions. Lieut. Markham ascended the volcano Gasowa, in 
the island of Tanna, and watched an ernption from the edge of 
the crater. During the intervals between the explosions (sound- 
ing like broadsides from a line-of-battle ship) the sheets of 
liqnid fire seemed to flow back to three distant openings in the 
bottom of the funnel-shaped crater; masses of scoris were 
hurled up vertically to a height of 1,000 feet. The Melanesian 
(black, curly-haired) and Polynesian (straight-haired) races ap- 
peared to be cnriously dovetailed in their distribution thronghout 
the northera portion of these archipelagus. This was explained, 
in the discussion which followed, by the Bishop of Lichfield, 
who gave to the mecting a most interesting account of his own 
experiences in these islands, and who showed that the wandering 
Polynesiaas, who peopled the greater portion of the Pacific area 
{inclnding New Zealand), had been driven in their canoes by 
winds on some of the smaller islands of the group. 


Geological Society, June 5 —]. Gwyn Jeffreys, F.R.S, in 
the chair.—r. ‘* Notes on Sand-pits, Mud-volcanoes, and Brine- 
pits, met with during the Varkand Expedition of 1870.” By 
Dr. George Henderson. The author described some very re- 
markable circular pits which occurred chiefly in the valley of the 
Karakash river, These pits varied in diameter from six to eight 
feet, and were between two and three fect deep, the distances 
hetween the pits being about the same as the diameters. Ile 
accounted for the formation of the pits by supposing that the 
water, which sinks into the gravel at the head of the valley, 
flows under a stratum of clay, which prevents it from rising ; the 
water in conrse of time, however, flowing in very varying quanti- 
hes at different periods, gradnally washes away small portions 
of the clayey band, when the sand above runs through into the 
cavity thus formed, leaving the pits described by the anthor. 
The mud-volcanoes at Tarl Dab he accounted for by supposing 
that attera fall of rain or snow the air contained in the water- 
bearing stratum would get churned up with water and mud, and 
be ejec.cd as a frothy mud, sometimes to a height of 3 ft. ; while 
the brine-pits inthe Karakash valley he believed to be formed 
hy the excessive rise and fall in the level of that river at varions 
times, which alternately fills and empties the bottoms ol the pits, 
and the water left in the pits gets gradually concentrated by 
evaporation until a strong brine remains. Mr. Prestwich 
pointed out that the pits seemed due to quite another cause 
than the pipes in the chalk and other calcareous rocks, 
as they did not appear to arise from erosion by carbonic 
acid. Mr. Thorp suggested an analogy between the pheno- 
mena in Yarkand and those at Nantwich, and thonght that the 
pits might be due to solution of rock-salt below the surface. — 
2. **On the Cervidze of the Forest-bed of Norfolk and Suffolk,” 
by W. Boyd Dawkins, F.R.S. The author described a new 
furm of Cerzzs from the Forest-bed of Norfolk, which he based 
on a series of antlers, and named 5C. verticornis. The base of 
the antler is set on the head very obliquely ; immediately above 
it springs the cylindrical brow-tyne, which suddenly curves down- 
wards and inwards ; immediately above the brow-tyne the beam 
is more or less cylindrical, becoming gradually flattened. A 
third flattened tyne springs on the anterior side of the beam, and 
immediately above it the broad crown terminated in two or more 
points. No tyne is thrown off on the posterior side of the antler, 
and the sweep is uninterrupted from the antler base to the first 
point of the crown. The antlers differ in cnrvature and other- 
wise from those of Cervs mevaceros, but thereisa general reszm- 
blance between the two animals; and the zerticornis must have 
rivalled the Lrish elk in size. A second species of deer, the 
Cereus carnutorum, which had been furnished by the strata of 
St. Prest near Chartres, must be added to the fauna of the 
forest-bed. The Cervidze of the forest-bed present a remarkable 
mixture of forms such as the Cervus polignacus, C. Sedgiichii, 
C. megaceros, C. carnutorum, C. elaphus, and C. capreolus, seem- 
ting to indicate that in classification the forest-bed belongs rather 
to an early stage of the Pleistocene than to the Piioceneage. This 
inference 1s strongly corruborated by the presenee of the mammoth, 
which is so charactsristic of the Pleistocene age.—3. ‘* The Clas- 
sification of the Pleistocene Strata of Gritam and the Continent 
by ineans of the Mammalia.” By W. Boyd Dawkins, F.R.S. 
‘Lhe Pleistocene cepusits may be divided into three groups—Ist, 
that in which the Pleistocene immigrants lived, with some of the 
southern and Pliocene animals in Britain, France, and Germany, 
and in which no arctic mammalia had arrived; 2nd, that in 
which the characteristic Pliocene Cervidce had disappeared, and 
the Elephas meridionalis and Rhinoceros etruscus had been 
driven south ; 3rd, that in which the true arctic mainmalia were 
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the chief inhabitants. This third, or late Pleistocene division, 
must be far older than any prehistoric deposits, as the latter 
often rest on the former, and are composed of diflerent materials ; 
butthe difference offered by the fauna is the most striking. In 
the Pleistocene river-deposits twenty-eight species have been 


| found, the remains of man being associated with the lion, hip- 


popotamus, mammoth, wolf, and reindeer. On examining the 
fanna from the ossifcrous caves, we find the same group of ani- 
mals, with the exception of the musk-sheep ; and it is therefore 
evident that the cave-fauna is identical with that or the river 
strata, and must be referred to the same period. S me few 
animals, however, which wonld naturally haunt caves, are 
peculiar to them, as the cave-bear, wild cat, leopard, &c. 
The magnitude of the break in time between the prehistoric and 
late Pleistocene period may be gathered also from the disap- 
pearance in the interval of no less than nineteen species, The 
middle division of the Pleistocene mammalia, or that from which 
the 'liocene Cervidze had disappeared, and been replaced by 
invading temperate forms, is represented iu Great Britain by the 
deposits of the Lower Brick-earths of the Thames Valley, and 
the older deposits in Kent’s Hole and Oreston. The discovery, 
by the Rev. O. Fisher, of a flin -flake in the undisturbed Lower 
Brick-earth at Crayford, proves that man mnst have been living 
at this time, The mammalia from these deposits are linked to 
the Pliocene by the XA. megarhinus, and to the late Pleistocene by 
the Ovibos moschatus, The presence of Alacharvodus latidens in 
Kent’s Llole, and of the RA. megarhinus in the cave at Oreston, 
tends to the conclusion that some of the caves in the south of 
England contain a fauna that was living before the late Pleisto- 
cene age. ‘The whole assemblage of Pleistocene animals evinces 
a less severe climate than in the late Pleistocene times. The 
fossil bones from the forest-bed of Norfolk and Suffolk show that 
in the early Pleistocene mammalia there was a great mixtnre of 
Pleistocene and Pliocene species. It is probable also that the 
period was one of long duration, for in it we find two animals 
which are unknown on the Continent, implying that the 
lapse of time was sufficiently great to allow of the evolution 
of forms of animal life hitherto unknown, and whlch dis- 
appeared before the middle and late Pleistocene stages. 
The author criticised M. Lartet’s classification of the late Pleis- 
tocene or (Quaternary pericd by means of the cave-bear, mam- 
moth, reindeer, and aurochs, and urged that, since the remains 
of all these animals were intimately associated in the caves of 
France, Germany, aud Britain, and, so far as we know, the first 
two appeared and disappeared together, and the last two lived 
on into the [Prehistoric age, they did not afford a basis for 
achronclogy. The latest of the three divisions of the British 
Pleistocene fauna is widely spread throngh France, Germany, 
and Russia, from the English Channel to the shores of the 
Mediterranean. The Middle Pleistocene is represented by a 
river-deposit in Anvergne, and by a cave in the Jura, in which 
the presence of the .Vecherodus fatidens, and a non-tichorine 
rhinoceros, and the absence of the characteristic arctic gronp of 
the late Pleistocene and of al! the peculiar animals of the eaily 
Forest-bed stage, prove that that era mnnt be Middle Pleisto- 
cene. The early Pleistocene division is represented in France 
by the river-deposit at Chartres, being characterised by the 
presence of two non-Pliocene animals, Zrogoutherium and Cervits 
carnutorum, The Pleistocene mammalia of the regions south 
of the Alps and Pyrenees present no trace of arctic species, 
the mammoth being viewed as an animal fitted for the climatal 
conditions both of Northern Siberia and of the Sonthern States 
of America. It contains Z/ephas africanus and Hyena striata. 
The fauna of Sicily, Malta, and Crete differ considerably from 
that described above, possessing some peculiar forms, such as 
Lfippopotamus pentlandi, Alyoxus melitensis, and Elephas imeli- 
tensis, The Pleistocene mammalia may be divided into five 
groups, each marking a difference in the climate, the first 
embracing those which now live in hot countries ; the second 
those which inhabit northern regions, or high monntains, where 
the cold is severe; the third those which inhabit temperate 
region ; a fourth those which are found alike in hot and cold ; 
and a fifih which are extinct. ‘There were three climatal zones, 
marked by the varying range of animals. The northern, into 
which the sonthem forms never penetrated, the latitude of York- 
shire being the boundary of the advance of the southern animals ; 
the southera, into which the northern species never passed, a2 line 
passing through the Alps and Pyrenees being the limit of the 
range of the northern animals, and an intermediate area in which 
thetwo are found mingled together. Two out of the three zones 
are proved by the physical evidence of the Pleistocene strata. 
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We see by the discoveries of Dr. Bryce, Mr. Jameson, and others 
that the Pleistocene mammalia must have invaded Europe 
during the first Glacial period before the submergence, for 
the reindeer and the mammoth have been found in Scot- 
land nnder the deposits of Bouller-clay, Dr. Falconer 
and others have also discovered the latter animal in the pre- 
glacial forest-bed. The Glacial periol can therefore no 
longer be looked on as a hard and fast barrier sepa- 
rating one fauna from another. If man be treated as a Pleisto- 
cene animal, there is reason to believe that he formed one of the 
North Astatic group, which was certainly in possession of 
Northern and Central Europe in Pre-glacial times. The Pleisto- 
cene mammalia may again be divided into three groups, those 
which came from Northern and Central Asia, those from Africa, 
and those which were living in the same area in the Pliocene age. 
Had not the animals which lived in Europe during the Pliocene 
age been insulated from those which invaded Europe from Asia 
by some impassable barrier, the latter would occur in our Plio- 
cene strataas well as the former. Such a barrier is offercd by 
the northern extension of the Caspian up the valley of the Obi 
to the Arctic Sea. The animals of Northern and Central Asia 
could not pass westwards until the barrier was removed by the 
elevation of the sea-bottom between the Caspian and the Urals. 
The same argument holds good as to the African mammalia, 
which could not have passed into Sicily, Spain, or Britain, with- 
out a northward extension of the African mainland. The re- 
lation of the Pleistocene to the Pliocene fauna is a question of 
great difficulty. If the Pliocene fauna be compared with that 
of the Forest-bed, it will be seen that the difference between 
them is very great. The Pliocene mastodon and tapir, and most 
of the Cervidce, are replace | by forms such as the roe and red- 
deer, unknown untilthen ; but many ofthe Pliocene animals were 
able to hold their ground against the Pleistocene invaders, although 
they were ultimately beaten inthe struggic for existence by the new 
comers. ‘The fauna which the author adopted as typically Vlio- 
cene is that furnished by the lacustrine strata of Auvergne, the 
marine sands of Montpellier, and the older fluviatile strata of 
the Val @’Arno. Mr, Prestwich was hardly prepared to accept 
the proposed division of the Pleistocene mammalia into three 
groups ; at all events so far as Britain is concerned. Neither 
could he draw that distinction between the beds at Erith and 
Grays and those higher up the Thames, which found favour with 
the author. The barrier offered by the river itself might to some 
extent account for the absence of reindeer ; and though there 
was a difference in the fanna in the two cases, it seemed hardly 
enough to mark any great distinction in time. As to the hippo- 
potamus, which occurred over the whole of Northern Europe, 
associated with the musk-ox and large boulders, he conld not 
see how the conclusion was to be escaped of its having been able 
to withstand greater cold than its present representative. Though 
the winters might have been colder, there was evidence in favour 
of the summers having been warmer; and the flora seems to 
have been much like that of the present day. The probable 
migrations of the different animal groups had already been 
pointed out by M. Lartet, though Mr. Dawkins had carried his 
investigation of the subject further. He called attention to the 
fact of the mammoth having becn found in Italy. Mr. Boyd 
Dawkins, in reply, stated that in forming his conclusions, he had 
not left out of view the evidence afforded by the classes of remains 
other than those of mammalia, but they threw no light oa the 
classification. With regard to the middle of his divisions of the 
Picistocene mammalia, he relied to a great extent on the presence 
of KAinoceros megarhinus, and of a large number of stags, to say 
nothing of the absence of reindeer. Ie did not attach so much 
importance to the question of the level, as such discrepancies as 
those pointed out appeared to him by no means impossible. Ile 
gave his reasons for not regarding the mammoth as an exclusively 
arclic animal. His remarks with regard to M. Lartet’s classifi- 
cation referred rather to the expanded views of his followers 
than to those of M. Lartet himself, [le acknowledged his obli- 
gations to Profs. Gandry, Fraas, Riitimeyer, and Nilsson for 
various facts of which he had made use. 


Paris 
Academy of Sciences, June 10,—M. Marie presented a 
Memoir cn the determination of the critical point at which the 
aezion of convergence of Taylor’s series is sitmated ; and M. A, 
Kibaucour a note on the theory of lines of curvature. —M, Yvon 


Vi larceau exhibited aud deseribed to the mecting an isochronous 
regulator with vanes, constructed by M. Breguct.—.A note was 
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read by M. Ii. Vial on a new mo lc of printing on stu s by means 
of metallic precipitations, in which the author described a method 
of printing either by means of clichés or of copper or steel 
plates upon any textile fabric by the agency of nitrate of silver. 
—M. A. Clermont presented a note on the merallic trichlor- 
acetates, in which he described the preparation and characters of 
trichloracetate of ammonium, and of acid and neucal trichlor- 
acetate of thallium, and noticed the action of | ermingamite of 
potash upon hydrate of chloral in producing trictlo-acetic acid. 
——M. Wurtz communicated anote by M. Oré on M. . Liebreich’s 
experiments, from which the latter inferred that s:rychnine is an 
antidote to chloral. M. Oré shows grounds for the belief that 
M. Liebreich’s experiments were inconclusive —M. de Vibraye 
presented some further remarks on the spontaneous appearance 
in France of exotic plants in the track of the belligerent armies 
in the late war, in which he stated that the number of thes+ 
plants introduced into the department of the Loir et Cher alone 
is 163.—In consequence of M. de Vibraye’s statements, the 
sections of Botany and Rural Economy were instructed to pre - 
pare a scheme for the systemitic introduction of Algerian forage 
plants suitable for the climate of France.—- M. Decaisne pre- 
sented a note by M. J. E. Planchon on the geographical dis- 
tribution of the Ulmidez. 
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(Ole readers may have heard that England is a “sea- 
girt isle,” and that we are a maritime nation, pos- 
sessing a very powerful navy and an extensive commerce. 
They also know that the occan to which we owe these 
peculiarities isa veryrestless fluid,its surface being rufiled 
by the wind, and its entire mass uplifted and depressed 
from time to time, in what we call tides, by the attractive 
power of the sun and moon. They know, too, that the 
theory of the tides has been investigated by the most pro- 
found mathematicians, particularly by Laplace, Lubbock, 
Airy, and Whewell. And they are, no doubt, aware that 
the theoretical laws deduced by these learned men, 
though indispensable as a foundation of our knowledge, 
are cntirely insufficient, by themselves, for the wants of 
man, the conformation of the coast-line and of the sea 
bottom powerfully modifying tidal facts. Hence it be- 
comes necessary to resort to observations and surveys in 
order to know what will be the course of the tides as to 
heights and times in particular localities frequented by 
ships, such as roadsteads, harbours, and the mouths of 
rivers, All this, perhaps, every one of our readers knows ; 
but it may not, perhaps, be so generally known that the 
study of the tides throws light on various high cosmical, 
gravitational, and physico-geographical problems. 

The importance of this study is unquestionable, and, 
indeed, unquestioned ; and it has been pursued to a limi- 
ted extent by ourselves and all civilised nations at the 
public cost. But as yet the observations have been in- 
sufficient both as to character and as to the number of 
localities at which they have been taken, and also as to 
the reduction of them, and the deductions from them, that 
have been made. 

Sir William Thomson accordingly brought the subject 
before the British Association, and obtained from that 
body the aid of a Committee and of small sums of money 
from year to year, to enable him to supply, so far as 
might be possible, these deficiencies. The Committee 
was designated “for the purpose of promoting the exten- 
sion, improvement, and harmonic analysis of tidal obser- 
vations ;” and, having regard to the object with which 
we now address the scientitic public, we must also give 
its composition, namely, Sir W. Thomson, Prof. J. C. 
Adams, the Astronomer Royal, Mr. J. F. Bateman, C.E., 
Admiral Sir E. Belcher, Mr. T. G. Bunt, Staff-Commander 
Burwood, R.N., Mr. Warren De La Rue, Prof. Fischer, 
Mr. J. P. Gassiot, Prof. Haughton, Mr. J. R. Hind, Prof. 
Kelland, Staff-Captain Moriarty, Mr. J. Oldham, C.E., 
Mr. W. Parkes, C.E., Prof. Bartholomew Price, Prof. 
Rev. C. Pritchard, Prof. Rankine, Captain Richards, 
Hydrographer to the Navy, Dr. Robinson, Sir E. Sabine, 
Mr, W, Sissons, Pref. Stokes, Gencral Strachey, Mr. T. 
Webstcr, Profs, Fuller and Iselin (secretaries), and Sir 
W. Thomson (reporter). Every gentleman here named 
is favourably known, and the majority are highly distin- 
guished, in those branches of the sciences with which 
the tides are connected. 
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The Committee has made three reports, namely, in 
1868, 1870, and 1871, the two first prepared by Sir W. 
Thomson, and the third by Mr. E, Roberts of the Nauti- 
cal Alliance Office, under whose able superintendence 
the computations and deductions were placed. The 
three reports have been published #z exfenso by the 
British Association in the volumes of the above-mentioned 
years, They bring fully under view the theoretical basis 
of the investigation, an account of observations made by 
the Committee and by the authorities, some of the con- 
clusions deduced therefrom, and a statement of the mea- 
sures recommended in order to extend and perfect our 
knowledge of the subject. It is impossible to exaggerate 
the value of these documents. They clearly define the 
present position of the problem, and the course which any 
future researches must take. 

At the meeting of the Council of the Association on 
on November 11, 1871, the following resolutions were 
passed :— 


(1.) That it is desirable that the British Association 
apply to the Treasury for funds to enable the 
Tidal Committee to continue their calculations and 
observations, 


(2.) That it is desirable that the British Association 
should urge upon the Government of India the 
importance for navigation and other practical pur- 
poses and for science, ot making accurate and 
continued observations on the tides at several 
points on the Coast of India, 


The second of these resolutions has already been pro- 
ductive of fruit. Colonel Walker, R.E., the distinguished 
superintendent of the Great Trigonometrical Survey of 
India, has, under the authority ofthe Indian Government, 
established self-registering tide-gauges at several points 
in India, and has made adequate arrangements for the 
reduction of the results. 

It is with Resolution (1) that we are concerned to-day, 
the official correspondence relating to it having been 
placed at our disposal for review. “This consists of only 
two documents—a Memorial of the British Association to 
the Lords of the Treasury, signed by the President, and 
dated May 21, 1872; and the reply thereto. 

The main points dwelt on in the memorial may be thus 
summarised :—That the primary object which the Com- 
mittee have uniformly kept in view is “ the practical apphi- 
cation of their results to Physical Geography, Meteorology, 
Coast and Harbour Engineering, and Navigation ;? that 
they have undertaken the reduction of twenty years’ ob- 
servations made with self-registering tide-gauges—“a 
most laborious work ;” that 600/. has been granted by the 
British Association in four successive annual sums of 
Ioo/, and one of 200/., “to pay the calculators, and to 
print and prepare tables, forms for calculations, &c. ; that 
the last grant barely sufficed for the work actually in 
hand ;” and that they now apply to the Government for 
the sum of 1507, “to secure the continuance of the 
investigation.” s 

The reply to this memorial is such that, unless printed 
iz extenso, Many persons would, we feel certain, refuse to 
believe that such a document could have been issued with 
the sanction of a civilised Government. We therefore 
now append it :— 
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“Treasury Chambers, June 3, 1872 

“ Sir,—The Chancellor of the Exchequer has referred 
to the Lords Commissioners of Her Majesty’s Treasury 
the memorial of the British Association for the Advance- 
ment of Science, forwarded to him with your letter of the 
21st ult., praying for Government assistance in connection 
with tidal observations. 

“J am to state that their Lordships have given their 
anxious attention to the memorial, and that they are 
fully sensible of the interesting nature of such investiga- 
tions ; but that they feel that if they acceded to this re- 
quest it would be impossible to refuse to contribute to- 
wards the numerous other objects which men of eminence 
may desire to treat scientifically. 

“Their Lordships must, therefore, though with regret, 
decline to make a promise of assistance towards the prc- 
sent object out of public funds. 

“T am, Sir, your obedient servant, 
“ (Signed) WILLIAM Law 

“ Sir W. Thomson, Athenzeum Club.” 

Nothing would be easicr than to be sarcastically in- 
dignant on such a theme as this. The picture of the 
Lords Commissioners of H M. Treasury giving their 
“anxious attention ” to the tides, and expressing “ regrct ” 
that they cannot grant so large a sum as 150/. for in- 
vestigations which they really think “ interesting,” lest 
eminent men should avail themselves of so imprudent 
a precedent, in order to make further demands for 
“ scientifically ” treating other objects of the same charac- 
ter—this picture is one which requires but a touch, it 
hardly, indeed, needs a touch, to make it a far-fetched 
caricature of civilised governing. 

To apply the lash, however, to narrow stupidity, can 
only gratify temporary spleen; and we must resist the 
temptation in order to attain the higher object of illus- 
trating, by this pointed example, the present condition 
of State science in England, and of showing what we 
require in order to prevent the mischief which its exist- 
ing condition must cause. 

To begin with the British Association. Here is a body 
carrying on operations by means of privately contributed 
funds, of very limited amount, about 2,o00/.a year; not 
for the first, tenth, or hundredth time, quietly accepting as 
a fact that certain scientific objects of national importance 
will not be recognised or pursued by the Government, and, 
therefore, stepping in to contribute as far as they can 
towards their accomplishment. The Kew Observatory, 
the map ef the moon, the utilisation of sewage, are other ex- 
amples of the same kind. They have all been eommenced 
on a necessarily miserable scale—a little advance has been 
made, and then the thing has dropped through for want of 
funds. Now, according to our apprehension the British As- 
sociation, though acting with the very best intentions and 
motives, have greatly erred in these matters. It is absurd to 
suppose that any one of the numerous large national scicn- 
tific problems they have taken up could be properly dealt 
with even if their whole income of 2.coo/. aycar had been 
devoted exclusively to it. The small contributions to 
each which they have been able to afford, if not somc- 
times quite wasted, have almost invariably preduced re- 
sults quite inadequate even to the small expenditure, 
simply because it was so small as to forbid really efficient 
measures. This is an cvil, Lut as some good results, 
howevcr slight and imperfect, have becn achieved, it 
might be submitted to if it were all. <A far greater evil, 
however, has been caused by the measures we allude to. 
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An obscurity has been thrown round the great question 
which England must soon solve. ‘What is the 
scientific work which the Government is bound to per- 
form for the benefit of the community at large ; and what 
is the scientific work which cannot be performed by 
State agency so well as by private enterprise?” 

So long as individuals, and bodies of individuals, 
without discrimination, attempt to do what should pro- 
perly devolve on the State, so long will a Government, 
destitute, like ours, of a particle of the scientific element, 
We therefore strongly 
counsel the British Association, at their next meeting, 
to take measures for classifying science under the two 
great heads of Public and Private, to supply the Govern- 
ment with a full statement of all comprehended under 
the first head, and to refuse a single penny of its funds 
to any object not distinctly appertaining to the second. 
This will bring matters to a crisis—and we want a crisis. 

As to the Government, what can we say? Peor Mr. 
Law’s letter speaks volumes. It plaintively confesses its 
total inability to grasp any State scientific problem lest 
it should have to deal with all. We have no heart to 
spurn a prostrate form so lowly and humble; but can 
we not raise it? Can we not introduce into our Ad- 
ministration a source of knowledge on which they can 
rely to guide them in the choice of scientific objects 
really profitable to the nation, and officials able to in- 
sure a proper system for the attainment of such objects ? 

Many. minds are busy on this very question ; and the 
fact that a maritime Government will not give 1507. 
towards investigating the tides is not likely to weaken 
their determination to bring it to a decisive issue. 


PUBLIC HEALTH IN AMERICA 


Third Annual Report of the State Board of Health of 
Massachusetts. (Jan. 1872.) 


UBLIC health problems in New England are very 
much of the same character as they are in Old 
England. The countries and climates are both healthy, 
and there is plenty of preventible disease notwithstanding. 
In both countries bad habits have much to do with the 
causation of disease. In both countries civilisation takes 
but small account of natural laws, and as a consequence 
makes one step forwards where two might be made. One 
reason of this is partly want of knowledge, but the report 
before us shows that another not unimportant cause is 
attempting to gain present advantages by discounting the 
future. It is an old story told in a new country. There 
isa small present profit to a small minority of the com- 
munity, at the cost of the 1emainder; but Nature, as has 
heen well said, “ just goes on levying her own cess in her 
own way,’ 7.2., she sends in her account, net only to the 
perpetrators of the damage, but to the whole community 
which tacitly submits to it. 

The Report consists of two portions, one part giving a 
brief account of the Board’s proceedings, the other con- 
taining an intciesting series of repoits by dificrent writers 
on the effects of arsenical colours on health, on mill dams 
and water obstructions as causes of disease, on the use 
and abuse of intoxicating drinks, with reference to a 
cosmic law of intemperance, on provision for the insane, 
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on the usc and abuse of opium. Thercis a curious paper 
on the effects on health of the use of the feet in working 
sewing machines. There are others on slaughtering and 
bone boiling, vegetable parasites and the diseases pro- 
duced by them, on small-pox, and on health of towns 
generally, with special reference to the occurrence of 
typhoid fever. 

Our space will only admit of a cursory glance at the 
chief questions dealt with in these papers as illustrations 
of the discounting process alluded to. 

Somebody, for example, discovers that papers coloured 
with arsenic are fair to look on, and may possibly become 
a source of profit. He makes such papers, and people 
hang their rooms with them. The maker flourishes, and 
the purchasers find to their cost that they are poisoned ; 
but not always. If they were always poisoned they would 
cease to buy, but this not being the case, the law assumes 
the manufacture to be legitimate, and people take their 
chance. 

The State of Massachus:tts was in former times almost 
entirely exempted from intermittent and remittent fevers. 
But, unfortunately, the State has numerous “ water privi- 
leges,” which an industrious people may take advantage 
of. They erect dams and backwater large areas of land, 
many of which became built on, and now Massachusetts 
has its fair quota of periodic fevers passing into typhoid 
fever when the streams dry up in summer. 

We next approach the ors as/norum of social legisla- 
tion, viz., the drink traffic, which we, in this country, 
appear disposed to deal with by reversing the principles of 
political economy, which teach that demand will ensure 
supply. We, on the contrary, propose to cut short the 
supply in hope that the demand may become less in con- 
sequence. Ina report on this subject, the Chairman of 
the Board, Mr. Bowditch, endeavours to raise intemper- 
ance causes to the dignity of a science, but then he also 
states that “open dram shops are an unmitigated evil.” 
Whoever wishes to master the question of intoxicating 
drinks, and to learn something of the cost to a community 
at which the profit of vending them is purchased, will 
find much to instruct him in this report. The remedies 
suggested are shutting up drunkards until they are cured, 
and using beer and wine instead of spirits. Might we 
suggest for the consideration of our Transatlantic cousins 
and also of our own national temperance societies, that the 
amounts of crime, lunacy, and pauperism produced by 
drink are possibly ascertainable quintitics, and that while 
we charge railway casualties on companies under whose 
administration they occur, we charge the costs of crime, 
lunacy, and pauperism, not on the partics who, for their 
own profit, are accessory to their production, but on the 
public at large. If we do the one why do we do the 
other? Why should railway shareholders be made to 
refund part of their profits, and publicans be allowed to 
pocket all theirs? And may not the cure for drunken- 
ness be found after all in leaving supply and demand to 
themselves, and charging all the damage accruing to the 
State on the liquor retailers? Might not such a course 
help to reduce rates and taxes, and convert the publicans 
into an efficient unpaid police? At all events, it is worth 
while to ask these questions. 

Another kindred subject is the abuse of opium. It 
appears that the domestic consumption of opium in the 
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United States has increased tenfold in thirty years, for a 
population little more than doubled. We are sorry to 
say that teetotalism is blamed for this result. The re- 
porter states that in countries where vine culture prevails 
drunkenness and opium cating are comparatively un- 
known, and he argues in favour of domestic wine manu- 
facture as a remedy for both evils. 

We learn from the paper on sewing machines, that 
while making a shirt requires 14 hours 26 minutes by 
hand, it can be put together by the machine in 1 hour 
and 16 minutes. A coat requires 16 hours and 35 minutes 
hand sewing, and only 2 hours 38 minutes by machine 
sewing. A silk dress can be made by machine in 1 hour 
13 minutes, but requires 8 hours 27 minutes of hand 
labour. The work is mainly done by the feet acting on 
treadles, which, if imperfectly applied, make a great call 
on certain sets only of muscles and nerves, and the result 
is a development of various nervous and constitutional 
affections peculiar to the female sex. 

The best remedy is, of course, applying a motive power 
to the machine, and next to this to do away with the heel 
and toe movement of the treadle, and to substitute a 
swinging backward and forward movement of the feet 
and legs, or by other improved adaptations of leverage. 

The only other paper we can notice is the one on the 
effect of vegctable parasites on man, which contains a 
good digest of the present state of knowledge on the sub- 
ject. The moral of the paper is that, if people will keep 
their skins dirty and thus allow their vitality to fall below 
par, nature will kindly step in and supply fungal spores 
to convert the dirt into some product which is sure to 
call attention to the fact. 

It appears that Boston young men are apt to contract 
a peculiar kind of ringworm by being shaved in barber’s 
shops, the cure for which is, of course, to learn to shave 
themselves at home. 

These Reports will do much good by enlightening public 
opinion, and so leading to better habits of life and to 
greater consideration of the interests of others, while 
people are looking after their own interests, results which 
there is small chance of arriving at by any mere legisla- 
tive enactments, 


OUR BOOK SHELF 


Note sur les Singes fosstls trouvés en Italie, précédé @un 
apercu sur les quadrumanes fossiles en général, Forsyth 
Major, M.D. (Reprinted fiom the Proceedings of the 
Italian Society of Natural Sciences.) 


THE primary object of this paper, which was read last 
month, was to describe certain fossil Simian remains which 
have lately for the first time been discovered in Italy, 
One which was found in the vallcy of the Arno, and pre- 
sented by the Marquis Ermes-Visconti to the Museum of 
the city of Milan, consisted of a fragment of a maxilla 
with the last three molars. It is referred by the writer to 
a species closely related to the Barbary ape (A/acacus 
inuus, Linn.), still found at Gibraltar. It appears to have 
been somewhat smaller than the Jf. 7r/sews of Montpellier, 
described by Garvais. A second fossil, part of a mandible, 
belonging to the same species, has been found by M. 
Cocchi inthe Upper Arno valley. A third, also a mandible 
and also discovered in Tuscany, at Monte Bamboli, has 
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been assigned by the last-named zoologist to a species of 
Cercopithecus. Lastly, some Simian tecth from _Mugello, 
now in the museum of Pisa, are supposed by Dr. Major 
to belong toa species of WVacacus. 

After discussing the characters of the soil in which the 
first of these fossils was found, and the other mammalian 
remains of the same formation—A/znocerus Ltruscus, 
R. leptorrhinus, R. hemittocchus (Falconer), Elephas mert- 
dionalis, Hippopotamus major(?), Bos Letruscus, Mastodon 
Arwrucnsis, the last being probably somewhat earlier— 
the author concludes that the maxilla above mentioned 
belongs to the later Pliocene period. 

The following is a list of fossil quadrumana as yet dis- 
covered :— 


EOCENE 
1839 Lyelland Owen, Zopithecus(?), Woodbridge, Suffolk. 
1862 Rubimeyer, Cwcnopithecus lemurotdes, Swiss Jura. 


MIOCENE 


1836 Cantley and Falconer, Sewnopithecus sp., Sewalik, 
N.W. India. 

1836 Baker and Durand, Semuofithecus sp., Sewalik, 
N.W. India. 

1837 Cantley and Falconer, Sevenopithecus sp., Sewalik, 
N.W. India. 

1837 Cantley and Falconer, J/acacus erythreus v. rhesus, 
Sewalik, N.W. India. 

1837 Cantley and Falconer, Prthecia sp., Sewalik, N.W. 
India. 

1837 Lartet, Plopithecus, S. of France. 

1856 Lartet, Dryopithecus Fontan?, S. of France. 

1863 Biedermannand Heer,Piopithecus Alatyodou, Zurich. 

1870 Fraas, Colobus grandevus, Wirtemberg. 

1862 Gacedry, Jesopithecus Pentelict, Greece. 


PLICCENE AND QUATERNARY 


1836 Lund,Propithecus, Tacchus, Callithrix, Cebus, Brazil.” 

1845 V. Claussen, AZycefes(?) Brazil. 

1845 Owen, wWacacus pliocenus, Gray’s Thurrock, Essex. 

1859 Gervais, Scmnopithecus Monspessulanus, Mont- 

pellier. 

1859 Gervais, JZacacus priscus, Montpellier. 

1871 Gervais, Cercopithecus, Monte Bamboli. 

1872 F. Major, dZacacus znuzs(?) Valley of the Arno, 
From the restricted geographical distribution of the 

Lemurid@, it is not surprising that no remains of thts 

suborder have yet been discovered. The fossil monkeys 

as yet found in S. America belong to the Hapalide or 

Platyrrhini, still peculiar to the Neotropical region. All 

the rest belong to the Catarrfini, and some to the anthro- 

pomorphous genera. They all belong to the old world, 

but while some have been found in India, others in- 

habited Greece, France, Germany, and England. eae 


HAETOUMIEIGS TKO) SI EUS  TEIOWIROV® 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. | 


The Total Eclipse in Java 


[Extracted from a letter from Prof. Oudemans by Mr. J. N. 
Lockyer. ] 

I was not fortunate on the occasion of this eclipse. I hada 
spectroscope of Merz, sent by the Minister of the Colonics on 
the advice of the Academy of Sciences nt Amsterdam ; but the 
telescope to which it was to be adapted had no clock-motion, 1 
took it with me to the Island Lawoengan inthe Pepperbay, 
whither a Government steamer brought me and three other gen- 
tlemen. On the day of the eclipse we had three showers beiore 
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totality, sky wholly overcast ; but now and then the sun broke 
through between the clouds. lappily the clouds opened just 
hefore totality. My observations were therefore confined, hke 
that of the other gentlemen of my party, to the general observa- 
tions, following therein principally the suggestions and indica- 
tions published in Nature. I have already sent the results to 
the Academy at Amsterdam ; and take the liberty of offering you 
herewith a copy of the general report, which I made up from 
the several partial ones for the Government. 

My observations and those of my party have given me the 
conviction of the existence of an optical phenomenon, besides the 
purely solar phenomenon ; not of an atmospheric origin (there is 
no question whatever of this), but of rays, variable during the 


' totality, too variable to attribute them to luminous solar matter 


emerging from the body of the sun itself. I could follow the 
trays and some rifts as far as the moon’s limb. 

At Bintensory, the residence of the Governor-General, they 
were mare successful, the weather being beautiful ; there, as well 


as at Batavia, Mr, Dergsma cansed observations of the declina- 


| tion of the magnet to be made during the whole morning, several 


days before, the day of, and several days after, tlie eclipse, at inter- 
vals of five minutes. The observations are now reduced for the 
influence of the moon, and he will propose to the Government to 
publish these observations und their reduction apart. The result 
of the observations is, that the movements of the magnet-needle 
during the eclipse have not deviated considerably from the 
common diurnal movement of the declination at this time of the 


| year. 


The ‘flying shadows ” were very remarkable at Buitensorg, 


| they were observed by persons wholly unacquainted with the 


phenomenon. 

They were seen by Mr. Bergsma on a white wall directed 
E. 13° 30’ N. to W. 12° 30'S., and on a sheet of white paper 
lying on a table. On the wall the shadows were inclined to 
the west, making with the horizontal line an angleaccording to one 
observer's measurement of 40°, and according to another's of 45°. 
They moved from E. to W. On the white paper they made an 
angle of 45° with the edges, which were perpendicular to the 
wall; they moved on the paper from 5.E. to N.W. The phe- 
nomenon did not show itself as it is represented in ‘‘ Secchi’s Le 
Soleil,” p. 155. 

The shadows had a breadth of 5 to 6 centimetres ; they were 


| limited by lines with small irregular undulations; they were 


separated by regularly illuminated bands; the distance of the 
shadows was, according to Dr. Scheffer (the botanist), 14 deci- 
metres, and, according to Mr. Lang, about 3 decimetres or a 
foot. They moved parallel to themselves slowly ; their velocity 
over the wall was about that of a horse in a moderate trotting 
pace. Mr. Bergsma saw the shadows from about three minutes 
before totality. 

During totality they were not visible according to Mr. Lang, 
whom Mr, Bergsma had reqnested to pay particular attention to 
this point, only Mr. Lang saw now and then a slight change in 
the intensity of the light on the paper. 

Immediately alter totality the shadows appeared again, in- 
creasing and diminishing alternatively in strength, but growing 
gradually less and less distinct, although Mr. Bergsma continued 
to see them till about 5 minutes after totality. ; 

Mr, Bergsma now describes the means proper to obtain more 
reliable observations on future occasions. 

By construction and calculation I have deduced from Mr. 
Bergsma’s data as to the direction of the shadows on the wall 
and the paper the following :— . 

I assumed the inclination of the lines on the wall to be 424° 
with respect to a horizontal line, taking the mean between the 
computations of Messrs. Lang and Scheffe. That the shadow- 
lines made an angle of 45° with the edges of the paper, 
could be understood on two different theories—viz., that their 
acimuth was 121}° and 2113°(N.E.) Mr, Bergsma declared 
that 2114 was meant. 

Now, if we pass a plane through a shadow-line on the wall 
and its prolongation on the paper, this plane intersects the 
horizon along a line directed in an azimuth of 314° (N.E.), 
whereas the same plane has an inclination of 521° to the west. 

The normal on this plane meets the sky in a point having an 
azimuth of 1214°, and an altitude of 37). At the middle of 
tutality the sun had an azimuth of 131 ‘4, and an altitude of 54°. 
Accordingly there is a difference of 10° in azimuth, and 16° in 
aliitude. As regards the rough computation of the direction or 
the shadow-lines, this error may easily have been made, the more 
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so as the observers were not prepared for an accurate observa- 
tion of the phenomenon, 

Thus it appears, without anticipating more accurate observa- 
tions on the occasion of late eclipses, that the shadow-lines were 
situated in planes perpendicular to the sun’s rays. They moved 
from the sun, 

Singularly enough, neither at Tjilentap nor at the island 
Lawoengan, was anything of the phenomenon seen. At the 
island circumstances were very unfavourable, but at Tjilentap the 
sky was clear. OUDEMANS 

Batavia, April 28 


The Great Storm of June 18 


Our of a large quantity of hailstones collected here after the 
storm had subsided, and which were there‘ore partly melted, I 
selected one of the largest. The subjoined boundary line is the 
measure of a section of this hailstone through the poles, the 


form of it being a prolate spheroid, flattened on two sides, like 
a confectionary lozenge, if 1 may employ so vulgar a comparison. 
Many of the hailstones, however, as they fell, were jagged 
pieces of ice, the hike of which I have never seen. 

Edgbaston, Birmingham, June 21 C. M. INGLEBY 


Spectrum of Lightning 


1 AD a good view of the spectra of lightning during the storm 
of yesterday. Frequently there was only one bright line visible, 
this being coincident with the nitrogen line, At other times there 
were several bright lines, sometimes with, and at other times 
without, the nitrogen line. Several flashes showed a continuous 
sprectrum witbout visible lines. My instrument was a small 
direct-vision spectroscope, but sufficiently powerful to divide the 
sodium line. J. P. JouLE 

Broughton, Manchester, June 19 


YESTERDAY this neighbourhood was visited by a most terrific 
thunderstorm, such as I have never before seen in England. 
Indeed, it is stated that the last storm of similar severity occurred 
exactly 33 years ago to a day—rather a singular coincidence, 
The storm commenced here about half-past one, though distant 
thunder was audible at one o’clock. It was accompanied hy 
violent wind, rain, and hail, and lasted about an hour, during 
which 0 66 in. of rain fell. The wind was S.E, at the time, but 
the storm came from the W. The hailstones are described as 
being, many of them, larger than marbles, and did a good deal 
of damage to glass, Several fatal accidents have occurred from 
the lightning, which for some time was almost incessant. I 
examined its spectrum with a miniature spectroscope, and suc- 
ceeded in observing four or five lines. Their approximate posi- 
tions, which I give below, are very roughly determined, and 
especially so toward the red end. They were ob:ained by com- 
parison with the Fraunhofer lines, and with the carbon spectrum 
of a Bunsen burner. The former were mostly very faint from 
the darkness, but the atmospheric absorption Lands near D were 
very marked. I am strongly of opinicn that the spectrnm is 
that ordinarily given by a spark in air, but was unable to make 
direct comparison. I have since examined a feeble spark by the 
same spectroscope, and the general appearance is very similar. 
I also tried observation of the long zig-zag flashes with a simple 


prism, but without much success, though I was able to see the 


spectrum. 1. R. PROCTER 
North Shields, June 19 

Lines. Wave-length, Remarks. 
a about 66 Sth-meires _— 
B a BD) 3 Doubiful. 
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Water Analysis 


My attention has been directed to an article entitled ‘* Water 
Analysis, I.” published in NATURE of June 6. The article is 
unsigned, bearing neither name nor initials, and contains strange 
errors and misrepresentations, some of which I beg permission 
to correct, 

First, there is a false date. The article states that in 1868 
Messrs, Chapman, Wanklyn, and Smith proposed to determine 
the organic matter in water from the amonnt of ammonia evolved 
when the water was treated with a strongly alkaline solution of 
potassic permanganate, and then distilled.” The truth is, that 
our paper, proposing the process, and giving directions haw to 
work it, together with examples, was read before the Chemical 
Society on June 20, 1867, and publi-hed in the Journal for the 
year 1867 (ztde p. 445, ef sey). Moreover, in the year 1867, our 
process was extensively employed by!the Rivers Commission by 
Mr. Way, who was at that period the chemist on the Commission, 

Next, | have to notice a misrepresentation. ‘The article de- 
sernibes us as having at first stated that albumen gave up the 
whole of its nitrogen (in the form of ammonia) when treated 
with alkaline permanganate, and that afterwards we said that 
only a certain fraction was obtainable in that way. 

We have never said that distillation of albumen with alkaline 
permanganate converted the whole of the nitrogen of the albu- 
men into ammonia. ‘The assertion in the article is therefore 
untrue, The circumstance to which your statement was intended 
to refer was the following. 

In our paper read on June 20, 1867, we proposed two distinct 
modifications of the water process. In the one modification we 
evaporated to dryness with potash in the oil-bath, and afterwards 
distilled the residue with alkaline permanganate. The quantity 
of ammonia got by the operation with potash in the oil-bath, 
plus the quant ty of ammonia got afterwards by permanganate of 
potash, is equal or nearly equal to the total ammonia which the 
total nitrogen of the albumen will yield. 

On June 20, 1867, in addition to this early form of the water 
process, we described and recommended a second modification, 
consisting im the omission of the evaporation to dryness wiih 
potash. We boiled with potash, but did not take down to dry- 
ness, and then boiled with permanganate. At that date we 
knew, and mentioned in the paper, that omission to take down 
to dryness involved some loss of ammonia which potash should 
evolve. We did not know that failure to get the full yield with 
potash involved the u't'mate sacrifice of a certain quantity of 
ammonia, That fact was afterwards ascertained by me, and 
published later in the autumn of 1867, and is duly recorded in the 
Journal of the Chenttest Society. 

The conviction that a really serviceable process of water- 
analysis must be a simple one, and the perception that a definite 
fraction of the total nitrogen was as good a datum as the total 
nitrogen itself, led me to persist in recommending the second 
modification rather than the first. Much experience in these 
matters has confirmed my judgment, and I do not repent the 
choice that we made. 

Returning to the article. After having mentioned our experi- 
ments on papaverine, sulphate of cinchonine, narcotine, strych- 
nine, sulphate of quinine, there is the following extraordinary 
statement :— 

“Tf the authors had enabled us to ascertain the absolute error 
onthe quantity taken instead of the percentage error, by giving 
us the quantities from which the results were taken, it would no 
doubt be much more apparent: the resulfs given above in the 
case of Frankland and Armstrong’s paper are absolute errors,” 

I invite you to open the Journal of the Chemical Socicty, May 
1868, which is referred to in our treatise. We did give the quan- 
tities from which the results were obtained. Quoting from our 
memoir, you may read that we took 10 mgrm. of papaverine, and 
obtained 0°22 mgrm. of ammonia; that we took 10 mgrm., and 5 
merm. of sulphate of cinchonine, and got respectively 0°57 and 
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0°27 mgrm. of ammonia; that we took 5°5 mgrm. of strychnine 
and obtained 0'30 mgrm. of ammonia ; and that we took 10 marm. 


of sulphate of quinine and obtained 0°45 mgnn. of ammonia, 
The absolute errors, therefore, were— 


Milligrammes of ammonia. 


Calculated. Found. Error. 
Papaverine O25 C22 0-03 
1. Sulphate of cinchonine = ory 0°57 0-09 
TI. » ” O24 0°27 0°03 
Strychnine 0°28 0'30 0°02 
Sulphate of quinine 0'456 O'45 0'006 


giving a mean error of 0°035 mgrm. 

I have to remark, in reference to these five examples, that they 
are not cases selected by me to exhibit the accuracy of our pro- 
cess, but cases picked out from a great number, in order to ex- 
hibit what takes place under the most unfavourable circum- 
stances. Incontrast withthese are Frankland and Armstrong's 
six determinations, five ou urea and one on hippuric acid, given 
by themselves as exemplifying the accuracy of their method, and 
showing a mean error of 0°35 mgrm. of nitrogen—just ten times 
as much as ours under the most unfavourable conditions, 

I observe you say that the amount of ammonia obtainable from 
albumen by the action of alkaline permanganate is influenced by 
the degree of concentration of the solution, the amount of heat 
applied to the retort, and consequent rate of distillation, and the 
time to which the solution is exposed to the action of the alkaline 
permanganate, 

It would be just as te and as much to the point to say that 
the amount of carbonic acid obtainable from sugar depended on 
the amount of oxide of copper with which it is mixed, and the 
length of time to which it is exposed to a red heat. 

J am able to affirm most positively that there is no difference 
in the yield of ammonia from albumen, whether the solution be 
of a certain strength or six times as strong, or whether the dis- 
tillation be rapid or slow ; and in proof of this I refer to a set of 
experiments on albumen, published in 1867. Ifthe action of the 
permanganate be pushed to the ultimate limit, the yield of am- 
monia is constant. 

Your assertion that water which has been distilled from per- 
manganate, and gives no reaction with the Nessler test, yields 
ammonia on being again distilled with permanganate, will not 
astonish persons who have had experience in the working of our 
process. The explanation of this fact is now, I believe, tolerably 
well understood, and is simply this: that when water contains 
so minute a quantity of ammonia as not to impart a colour when 
100 cubic centimetres of it are treated with Nessler test, it may 
still contain sufficient ammonia to yield a perceptibly ammoniacal 
distillate if one litre be made to yield 100 cubic c.ntimetres of 
distillate. 

In conelusion, you mention some difficulties in applying our 
process to the effluent water from sewage farms, 1 will not, on 
this occasion, describe how these difficulies are overcome. 
Suffice it to say that they have been overcome by very simple 
and obvious means, J. ALFRED WANKLYN 

11, Ilarrington Street, London, June 17 


Parasite of the Beaver 


May I occupy a few lines of your valuable space for a brief 
note upon the singular parisite of the beaver, Platypsy la castoris 
Ritsema (Vat psyllus castorinus Westwood) ? 

On the kind application of Messrs. Wayers and Roelofs, of 
Brussels, Mr. Ritsema very courteously presented me, some 
months ago, with a pair of this insect, the remarkable characters 
of which seem to deserve a more extended notice than has been 
given by himself or by Prof. Westwood, who almost at the same 
time described it from specimens obtamed from a different 
source, 

The former has classed it with the so-called suborder, Suctoria, 
or A phaniptera, asa family or series equal in value to the u/:- 
cide (Meas, jigzers, &c.), while the latter considered it so pecu- 
liar as to represent a new order of insects, which he named 
Achreioptera. 

Alter a careful study of a series of beautiful dissections made 
for me by my friend the Rev. A. Matthews, I have to dissent 
from both of these views, and to regard it, in accordance with 
my impressions at frst sight, as Cole *¢-rots, 

The appearance of the insect is:uch as to mark it, on the most 
superficial inspection, as a distinct iamily. In the wonderful 
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structure of the mentum, with three immense posterior lobes, it 
shows an affinity, though remote, with the singular genus, Z¢A- 
tinus, whichis also the type of a family (vie Le Conte, Proc. 
Acad. Nat, Sciences, Philadelphia, 1866, p. 368). But the 
lateral lobes in /%etyAsy//a, broad triangular processes, are in 
Leptinus only narrow spines, projecting in the same manner 
over the gular plate. 

In the form of the antenna it resembles Gyrfnus and Parius, 
and in other less important parts of the hody it has unmistakable 
aftinities with various members of the Clavicorn series, such as 
Stuphylinide, Silphide, and Corylophida, though especially with 
Trichopteryside, im the very extraordinary genus Zimuilodes, 
Matthews. 

A very rare character is the reception of the antenna: in cavi- 
ties on the dorsal surface of the prothorax ; such characters are 
found in PAysenats of the Byrrhide, Alychocerus Er., the affini- 
ties of which are doubtful, and in Usecius Motsch. of the Zev-- 
brionide. mn those three genera the antennal cavities are round 
fossx, while in J7aty/syZia they are grooves extending along the 
whole lateral margin. 

My object in the present note is not s> much to express an 
opinion on the systematic position of this wonderful animal (which 
T will discuss fully in an illustrated memoir now in preparation), 
as to call the attention of your readers to the possible oceursence 
of similar epizoa on other aquatic mammals, especially rodents. 

The complex affinities of this genus indicate that it either was 
in former times, or is at present, a widely distributed type. The 
European beaver, the capybara, and the musk rat, may, per- 
haps, when examined, be found to support allied forms. 

I will conclude by observing that the insect has no organs with 
which to perforate the substance of its patron, and cannot eat 
living tissues or fluids ; it is, therefore, not a parasite in the strict 
sense of the term, but an inquiline, living upon effete maicrial, 
perhaps epidermal scales. The larva should be diligently sought 
for by those that have the opportunity, both in the houses and 
on the bodies of the beavers, as a knowledge of the development 
and transformations will be of importance in recognising more 
fully its affinities. 

T trust that this note may stimulate further investizalion on 
the part of some of your readers, 


Lausanne, June 19 Joun L, LE Conte 


Vespertilio 


VESTERDAY a neighbour, in cutting down a very old, wide- 
spreading broadleaf (Grisedintz ditforalis), came suddenly on a 
great crowd of bats. Whilst he was chopping he noticed that 
his dog seized something, which he found to be a bat. Froma 
huge hollow limb of the tree seventy-five bats were dislodged ; 
they fluttered into the bush, keeping just above the ground, 

Ohinitahi, New Zealand, Feb. 14 T. IL. Poms 


Origin of Cyclones 


I HAVE to thank Mr. Whitmee for his statement about the 
formation of cyclones at the Samoan and neighbouring islands in 
the latter part of the Soutaern summer. 1t will be seen that 
though I was ignorant of the fact when I wrote in my former 
letter on cyclones, it confirms my theory that they originate “in 
the meeting of the, trade-winds in the northern and southem 
hemispheres, at some distance north or south of the equator.” 
The cyclone region in which the Samoan and Fiji islands are 
situated is probably an extension of that of the Southern Indian 
Ocean. JOserH JOHN Murrnuy 

Old Forge, Dunmarry, Co, Antrim, June 17 


THE POPULATION OF THE PHILIPPINE 


ISLANDS 


vs CCORDING tothe latest, not yet published, statistics, 

the Philippine Islands are inhabited by 7,451,352 in- 
habitants, distributed into 43 provinces and 933 cities or 
villages. 1,232,544 pay tribute to the Government, and the 
number of 7,451,3521s calculated on the supposition that 
about the sixth part of the whole hastopay tribute. As there 
exist in all the islands, even in Luzon, independent tribes, 
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and a large nuinber in Mindanao, the number of 7,451,352 
gives no correct idea of the real population’ of the Philip- 


pines. This isnot known at all, and will not be known for a | 


long time to come. d 
The number of 7,451,352 is composed in the following 
manner :— 


The Island of Luzen . 4,457,111 in 508 villages 
i a3 pe JERI 1,052,586 ,, 2 a 
33 9 99 Cebu 427,350 5, 51 ” 
a cic 285,495 1, 43 ' 
” rie 2 Bohol i 283,515 oF 36 wie 
ne a ap ANGERS 255,873 +, 43 ; 
” 3 ted Samar aI i 250,062 ” 35 19 
3 s+ 99 Mindanao. Wenge 5, — foyh = 
Ps lindore 70,926 , 18 ; 


The remainder on the other small islands, 
The following is the division into 43 provinces :-— 


Abra 


37,266 in 8 villages 
Albay . 341,493 3, 38 » 
Antique 131,880 ,, 19 as 
Basilan 600 Ad T ” 
Bataan ype ng Ue ” 
Batangas . 432,504 5, 21 an 
Bulacan a Og ye et ” 
Bohol . 2 + + 283,515 9, 30 oss 
ISOS 4 5 oo os 2,430 5, 1 ” 
Cagayan 114,396 4, 19 ” 
Calamianes Pypisieh oF 5 a 
Camarines North 2,525 5, 9 ” 
. Soath 434,016 4, 34 ” 
Capiz . 272,292 5, 32 ” 
Cavite, 173;193 9 19 ” 
Gaim 2 6 427.350 5, 51 ” 
Cottabato 1\205) 45 ii - 
Davao. 1 SOOmmey if Fe 
Tfoilo . 648,498 ,, 4 : 
Hocos North. 220,035 00s) lS 3 
SES OUtn. 205.200 ane ' 
Islas Batanes 12,090 ,, 6 ni 
Isla de Negros 255.873 +. 43 ” 
Isabela 47,067 5, ») a 
Laguna , 216,435 5, 28 ’ 
Lepanto . . 56,088 ,, S81 ” 
Leyte 285,495 3 43 ; 
Manila. Be ois 354348 5, 29 a 
Mashate y Tica» 17,190 5, 9 ” 
Mindoro ‘ 70,926 4, 18 , 
Misamis 100,398 ,, 32 ” 
Morong 73,0580 ,, 12 * 
N. Ecija 167,323 3, 23 ” 
N. Vizcaya Bali oy ” 
Pampauga 300,567 5, 29 ” 
Pangasinan 431,091 ,, 30 > 
Romblon . 34:137 3» 9 ” 
Samar. 250,062 ,, 35 ” 
Surigas 73770 5, 28 m 
Tayabas 155,280 ,, 17 ” 
Union . 133.452 5, 13 ” 
Zambates . 109,044 5, 23 ” 
Zamboauga T4574 9 2 » 
7451,352" 933 


The following division of the Philippine Islands is 
proposed, but not yet introduced :— 


18 Provinces in 3 divisions 

1st division.— Manila, Eloilo, Cebu, Ifocos, Cagayan. 

an division.—Pangasinan, Pampauga, Laguna, Cavite, Ba- 
tangas, Albay, N. Ecija. 

3rd division.—Bulacan, Camarines, Capiz, Negros, Leyte, 
Marianas. 

The Islands of Mindanao, Basilan, Tolo (Sool), 
Samales, and Balabac, will have a special government. 

ADOLF BERNHARD MLYER 
Manila, April 15 


* The Marianas Islands belong ts th: Goveram:at of the Pailippines 
with 8,000 to 9,000 inhabitants. 
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MINERAL SPRING OF SI7/ANA NEAR 
TREBIZOND 


HE mountainous and volcanic district, or, to speak 

more correctly, belt, which skirts the northern coast 
of Asia Minor, beginning from Amastri, one hundred and 
fifty miles east of the Basphorus, up to the Georgian 
valley and the Russo-Caucasian frontier, abounds in 
mineral springs, varying as to temperature and con- 
stituents, but generally endowed with hygienic properties, 
which are, toa certain extent, known and appreciated by 
the natives of the land. But few of these springs have 
been made the subject of scientific examination and 
analysis ; so that the ingredients whence they derive their 
value, where not discernible to the unassisted senses, 
are in most cases matter of conjecture rather than of 
demonstration. 

Ta one instance, however, that of a remarkable mineral 
source within this district, the obligingness of a resident 
Italian chemist, M. Marengo by name, has lately fur- 
nished me with some scientitic data, not indeed as com- 
plete as might have heen desired, yet enough for interesting 
information, These I will now give, accompanied by my 
own observations made during frequent visits to the 
locality in question. 

About six miles east of Trebizond on the sea-coast stands 
the little fishing village of Covata, at the entrance of the 
valley which, as also the stream that flows down it, bears 
the samename. Following the valley some way inland 
towards the mountains where it originates, ve come on the 
water-course and ravine of Shana, falling into that of 
Covata at nearly right angles, froin east to west. “ Shana ” 
is, like niost names of places hereabouts, a word of Laz, 
that is Mingrelian, origin, and signifies “heat.” This 
ravine is narrow and deep ; the rocks on either side are 
volcanic, chiefly mottled tufa of dark grey substance, 
speckled throughout with small black fragments of irre- 
gular shape and size imbedded in it. Vegetation, 
wherever the steepness of the slope allows it to take root, 
is most luxuriant; vines, olives, walnut trees, chesnut, 
sycamore, maple, poplar, with a dense undergrowth of 
alder and hazel. Down the bottom of the gorge flows a 
small torrent, which joins the river of Covata not far from 
its sea-inouth, 

Tracking the narrow path which leads up to the Shana 
gorge for about four hundred yards, we come on a sort of 
widening-out, where a horizontal sheet of porous volcanic 
rocks spreads to some distance alongside of, but slightly 
elevated above, the course of the torrent. In the middle 
of this rock-sheet has been formed, partly by nature, 
partly by art, a small circular basin, nearly three feet in 
diameter, and averaging a foot or rather more in depth. 
This is constantly full of clear, limpid-looking water, 
which wells up through several irregular clefts in the stone 
bottom of the basin, and overflows it, the waste running 
off down the ledye into the neighbouring torrent, and 
leaving everywhere on its passage a thick bright-red de- 
posit of oxide of iron, which stains the rocks, and even dis- 
colours the main-stream to some distance. Through the 
clefts just mentioned bubbles of carbonic acid gas rise in 
sufficient abundance to give the water the appearance of 
boiling; but the temperature is normal. This water is 
strongly impregnated with free carbonic acid ; its taste is 
pungent and ferruginous, with a distinct, but, so long as 
it is fresh, a not unpleasant indication of sulphur. If it 
is put into a bottle, corked, and exposed to the heat of the 
sun, the expansion of the gas soon causes an explosion, 
driving out the cork, and even bursting the bottle. 

Near this semi-artificial basin, and placed on a line 
with it one after another in the axis of the valley, are two 
other natural rock-hollows, one of several feet in extent, 
the other less; whence the same description of ferru- 
ginous water, mixed with bubbles of carbonic acid gas, 
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issues continually, but not in equal abundance, the fissures 
below being partially chokcd up, whereas those in the 
circular basin are carcfully kept open by the peasants. 
Ifere, too, the rock around is stained with bright red 
streaks of iron deposit. Also, carefully observing the 
torrent itself, which flows in a parallel direction a few 
feet distant, I noticed that bubbles of gas kept rising here 
and there from betwcen the stonesin its bed, and that the 
water, though tasteless higher up, here partook to a certain 
extent of the mineral acidity so strongly marked in the 
springs. 

The analysis of the ingredients of the “Shana” water, 
as supplicd me by M. Marengo, was not quantitative, 
but merely qualitative. I give it as follows, apologising at 
the same time for any technical inexactitude in my trans- 
lation from the letter of the Italian document now before 
me :— 

INGREDIENTS 


Iy@rosulphuric Acid . . . Abundant 
Carbonic Acit 2... . Abundant 
Suljhnric Acid . 2). . . Notmuch 
Ciontit® 5 6s a 5 5 0 © Silay 
Oxide of Tron . . . . . Very abundant 
Gime es oe ee eh bundatt 
NESE c a np np 5 « 9 ANID GEN: 
AU ¢ o ap bp oo op mCHaY 
Sok 2 o @ 8 a © O o Seas? 
(Ree | 65a 8 “ee 5 Trace 
SHUR Sp 6 ea 8 8 Trace 


Iron, free carbonic acid, sulphur, and magnesia, are the 
chief characteristics of this spring. 

Among the Mahometan and Turkish-speaking popula- 
tion of the neighbourhood, the source goes by the name 
of “llijeh,” or “ Healing,’ a term which they apply to 
almost every mineral spring of whatever description. As 
for this one in particular, the natives ascribe to it almost 
every sanatory virtue that a Holloway’s advertisement 
could claim. In reality it is tonic, and, if its use be 
persevered in, alterative ; the magnesia which it contains 
renders it at first slightly laxative. A considerable 
quantity of the water is brought in jars or bottles, which 
are filled and closed on the spot, to Trebizond, where it is 
much esteemed. The supply is unaffected by change of 
weather or season ; only in summer the water is a few 
degrees cooler, as in wintcr waimer, than that of the 
torrent close by, which is often, during the severity cf a 
Black-Sea February, changed into ice; whereas the little 
circular basin, in spite of its shallowness, never freezes. 

The so-called “ Greeks,” who have a small peasant 
colony in the neighbourhcod, have christened the source, 
in their mcdern corrupt dialect, ‘‘ ]asma,” the correct 
word being ‘Ay:aopa, or * sanctification,” and have erected 
on an over-hanging rock close by, a small chapel, dedi- 
cated to 1 know not what saint, the supposed patron of 
the waters. The Turks, on the contrary, attach to it no 
religious idea whatever. 

The peasants report the existence of another ferrugi- 
nous spring some miles farther on among the moun- 
tains, ; but the precipitous character of the paths leading 
to it and the density of the forests, render it practically 
inaccessible to all but thcmsclves. 

Tiebizond, May 28 W. GIFFORD PALGRAVE 


THE DISPERSION OF SEEDS BY THE IVIND 
es the vcry interesting notice of Grisebach’s “ Vege- 

tation der I-rde,” which appeared in a recent number 
of NATURE,* reference is made to a paper by Kerner of 
Innsbruck, “ On the Influence of the Wind on the Dis- 


tribution of Seeds in Mountain Regions.” As this paper 
was presentcd to the German Alpine Club, and no trans- 


* Vol. v. p. 458, Apml xz. 


lation, as far as J am aware, has appeared in this country, 
with the exception of an abstract in the Gardeners 
Chronicle, it is probably almost unknown to English 
readers, and a short cpitome of its most interesting 
features may not be unacceptable. 

The idea that the wind performs a very important part 
in the distribution of plants, by the extensive dispersion of 
their sceds, is avery prevalent one. Mr. Bentham has, how- 
ever, pointed out in his Anniversary Address to the Lin- 
nean Society in 18€9, that this popular belief rests on 
insufficient data. lf that portion of thistle-edown which 
has been carried to a considerable distance by a high 
wind is carefully observed, it will generally be found to have 
left its seed behind it ; and in the same order of Com- 
posite, several species of Eclipla, Elephantopus, An- 
themis, and Lapsana, which have no pappus, have a 
much more wide-spread distribution than the majority of 


| Sevecios, for instance, with their ight and broad pappus. 


The rapid spread of our common thistle, Carduus arven- 
s?s, im any new country where it once gains a foothold, is 
probably as much due to the persistent vitality of its 
roots as to the dispersion of its seeds. If the individuals 
in the same field are examined, they will generally be 
found to be all of one sex, showing that they must have 
been propagated by the division of the same individual. 
Of the extraordinarily rapid powcr of dispersion possessed 
by some plants independently of their seeds we have a 
familiar instance in the suddenness with which the 
Canadian watcer-weed, Zlodea canadensis, filed up all our 
canals and water-courses within a few years of its first 
introduction ; and yet up to the present time the male 
plant is entirely unknown in this country, and indeed in 
Europe; and it is probable that the whole of the stock 
now in England may have sprung by sub-division from the 
first imported specimen. 

M., lSerner conccived the idea that a careful examina- 
tion of the plants growing on moraines, and of the seeds 
found on the surface of glacicrs, would throw considerable 
light on this interesting subject, since it is evident that 
they could only have arrived in those localities by the 
agency of the wind ; and the results of an elaborate series 
ot investigations are recorded in the pamphlet alluded to. 
Firstly, with regard to the moraines :—A< list of five of 
these floras, from as many different moraines, consisting 
of limestone, schist, and gneiss, included 124 species, the 
following orders being the most largely represented :— 
Compositz, 23 per cent.; Caryophyllex, 10 per cent.; 
Graminea,8 per cent.; Mosses,Saxifragee,and Salicacee, 
6 per cent.; Crucifer:e, 5 per cent.; Ferns and Rosacez, 
4 per cent.; Scrophulariacex, 3 per cent. Of the smaller 
familics,the genera I alertana, Epilobtunt, and F uncits, oc- 
curred the most frequently. The investigation of these 
lists, with a view to trace the origin of the plants, shows 
that the larger number of those which constitute the 
moraine flora are specics widely distributed over the 
higher mountain regions in immediate proximity to the 
glacicr. Less frequent are those plants which belong to 
the grassy platcaux of the lower elevations; and still less 
common species belonging to the meadow or wood flora 
of the lowlands, which niaintain only a short and pre- 
carious existence. 

The absence of this latter class of plants might, how- 
ever, be due to the inability of the seeds to germinate 
under such unfavourable circumstances ; and in order to 
determine this point, M. Nerner carried his researches to 
the surface of the glacier itself, examining both the 
animal and vegetable productions found thereon, with the 
following results :— 

The animals found were entirely dead or benumbed in- 
sects belonging to the orders Lepidoptera, Hymenoptera, 
Coleoptera, and Diptera, and consisted of forty-three 
species, a considerable portion of which are found only 
in the highest mountain regions in the immediate vicinity 
of the glaciers ; more than half the species were of very 
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wide distribution, extending from the mountain valleys 


and neighbouring plains to the edge of the glaciers; 
very few being found only in the mountain valleys, 
and one only, the common honey-bee, being peculiar to 
cultivated districts. None of the insects found belong to 
extra-Alpine species, none of the kinds peculiar to the 
warm valleys of the southern Alps are represented ; and 
the inference is unavoidable, that all the animals found 
on the glaciers have either strayed voluntarily, orhave been 
driven by the wind, from districts immediately adjacent 
to the glacier. 

The task of determining the seeds found on the sur- 
face of the glacier was much more difficult. The seeds of 
many Alpine plants have hardly been described ; and in 
other instances it is difficult to distinguish between those 
belonging to several different species of the same genus. 
Thirty-six species, however, were determined with 
tolerable certainty, the majority of which were identical 
with the species previously recorded as inhabitants of the 
moraines. Here again the same results are established: 
not a single seed is found on the glacier, as not a single 
plant on the moraine, which does not belong to a species 
inhabiting the immediately adjacent mountain slopes or 
valleys. The conclusion from these facts seems inevitable, 
that the conveyance of seeds, even when provided with 
apparatus calculated for being floated in the air by hori- 
zontal currents, takes place only within very circumscribed 
limits ; and that the prevalent opinion that they may be 
is carried for very great distances is not supported by 
acts, 

_M. Kerner thus sums up the results of his observa- 
RIONS) .— 

1. Only dust-like substances, such as pollen, spores, 
diatom-scales, &c., can be distributed by currents of air 
over wide stretches of land and sea in uninterrupted 
flights, and thus be brought into the alpine regions. 

2. Fruits and seeds of flowering plants which are pro- 
vided with a web-like floating apparatus that distends 
itself in dry air in the form of a parachute, are carried 
upwards by the ascending current of air which arises on 
sunny days in alpine regions on the cessation of the 
horizontal wind ; but after sunset they sink again to the 
ground at a short distance in a horizontal direction ; and 
the object attained by this floating apparatus is not so 
much the adaptation of the seeds for long journeys, as to 
enable them to settle on the projections and in the 
crevices of steep precipices and rocks, and to clothe with 
vegetation these rock-walls which are not easily accessible 
by other seeds. 

3. The presence of membranous margins and wings 
favours the transport of fruits and seeds by horizontal 
currents of air; the horizontal distance, however, over 
which these seeds are carried scarcely ever extends farther 
than from one side of a valley to the other, and the dis- 
tribution of the fruits and seeds of flowering plants, in so 
far as this is caused by currents of air, can only proceed 
gradually and step by step. 

4. Fruits and seeds which are deficient in any kind of 
appendages that facilitate flight are scarcely influenced 
by currents of air; it is only when these seeds are of very 
minute size and extremely small weight that they can be 
driven short distances by horizontal winds. 

It appears, therefore, that the idea that seeds are dis- 
tribated to great distances by the wind, if notto be treated 
as a popular error, at Jeast requires a much larger founda- 
tion of fact than it at present possesses, in order to be 
accepted as a scientific truth. A series of observations 
of this nature, if carefully conducted, is a substantial gain 
to Science, and may assist the determination of great 
physiological questions in hundreds of ways. They are 
within reach of evcry intelligent resident in the country 
possessed of ordinary powers of observation ; and yet 
how few interest themselves practically in carrying them 
out! A. W. B. 
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ay our last notice, after a sketch of the methods of 

investigation employed by Sir Charles Lyell, and an 
outline of the principles deduced therefrom, we gave a 
few examples of the kind of proofs bronght forward by 
him to show that the degrading and transporting forces 
which we see in operation are producing similar pheno- 
mena to those we observe in the sedimentary rocks, and 
that, given sufficient time only, effects on as great a scale 
must be the inevitable result. 

We will now select some of the evidence adduced by 
him to show that the igneous forces also, the movements 
of upheaval and depression, are as active, and the pro- 
ducts of eruption on as grand a scale, as we have any 
reason to believe they have ever been within the period 
over which our observations extend. 

The consideration of what suggested the former greater 
intensity in the subterranean forces, viz. the supposed 
vast magnitude of the ancient igneous rocks, and the 
proofs of variations in climate, leads Sir Charles into an 
investigation of the astronomical and geographical causes 
of vicissitudes of climate, which involves an inquiry into 
the vexed questions of oceanic circulation, and the effect 
of various changes of conditions on the organic world in 
the extinction of species, and their replacement by new 
forms of life. 

It certainly may at first seem difficult to believe that 
the forces which produce upheaval and eruption have 
not varied in intensity throughout the whole period of 
which we have any record, and yet that over many large 
tracts of country, where now the faintest vibration of the 
distant earthquake is exceptional and rare, we have 
thousands of feet of volcanic ash and lava, and great 
masses of matter which have apparently been injected in 
a molten state into’the fissured rock. But this difficulty 
has arisen because the vastness of the ancient volcanic 
deposits has been assumed withont sufficiently detailed 
observation, and the macnitude of modern igneous action 
has been underrated, while the most important point, the 
transference of paroxysmal action from one area to 
another, has been overlooked. 

Speaking of contemporaneous volcanic deposits in the 
older rocks, Sir Charles Lyell says :—“ If one of these 
igneous formations is examined in detail, we find it to be 
the product of many successive ejections or outpourings 
of volcanic matter. As we enlarge therefore our know- 
ledge of the ancient rocks formed by subterranean heat, 
we tind ourselves compelled to regard them as the aggre- 
gate effects of innumerable eruptions, each of which may 
have been comparable in violence to those now ex- 
perienced in volcanic regions” (p. 114), This question, 
however, Sir Charles does not investigate in the “ Prin- 
ciples,” which deals with the modern changes of the 
earth ; and we will pass on tonotice some of the ex- 
amples he gives ta show the magnitude of modern 
igncous action. 

First, as tothe fact that changes of level are going on :— 
“Recent observations,” says Sir Charles Lyell, “have 
disclosed to us the wonderful fact that not only the west 
coast of South America, but also other large areas, some 
of them several thousand miles in circumference, such as 
Scandinavia, and certain Archipelagos in the Pacific, are 
slowly and insensibly rising ; while other regions, such as 
Greenland and parts of the Pacific and Indian Oceans, 
in which circular or coral islands abound, are as gradually 
sinking” (p. 128). The atolls are themselves a proof of 
oscillations of level. The coral zoophytes live only with- 
in certain distances from the surface, and, having com- 


* « The Principles of Geology, or the Modern Changes of the Earth and 
its Inhabitants considered as Illustrative of Geology.” By Sir Charles 
Lyell, Bart. Eleventh and entirely revised edition. (London: J. Murray, 
1872.) (The Second Volume has been issued since the appearance of our 
last notice ; see NATURE v. p. 456.) 
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menced nearly all round an island, keep building up as 
the island goes down till they have formed a ring of coral. 
The accompanying ideal section across such an island 
enables one to understand the mode of growth, A 
channel is kept open through one side, probably at first 
by the stream, which drains the island, and carries down 
mud and fresh water, and afterwards by the scour of the 
tide. Whenever an area covered by such islands is up- 
heaved, and the reefs lifted up above the breakers, or the 


A 


Fic. 1.—Stuprosep SecTIoN OF AN IstanpD WITH AN ENCIRCLING REEF 
or CoRAL 


A The Island; 4, ¢ highest points of the encircling reef between which and 
the coast is seen a space occupied by still water. 


waves and wind have heaped up broken coral rock and 
shell around, the surface soon gets weathered, and forms 
a soil on which plants and animals settle and live. Some- 
times the top of the island around which the coral was 
built is still seen; sometimes it has disappeared alto- 
gether beneath the sea. We subjoin a sketch of one of 
these circular reefs. 

But besides such indirect evidence of gradual change 
of level, it is a matter of observation that as an accom- 
paniment of volcanic action we frequently have sudden 
movements of small extent. For instance, in the de- 
structive earthquake which visited Chili in 1822, the 
coast was raised from 2ft. to 4ft., while farther inland 
the rise was estimated at from 5 ft. to 7 ft., and off the 
port of Penco, if the reports of the inhabitants are to be 
believed, there was a rise of 24 ft. during the single earth- 
quake of 1751. In New Zealand, during the earthquake 
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2.—View of WHirsunpay IsLanp 


of 1855, a fault 10 miles long, with a displacement of 9 ft., 
was produced. 

Supposing an elevation of 7ft. occurred only once every 
century, it would require less than 150,000 years to form 
a chain as high as the Pyrenees, and if repeated three 
times In a century would be sufficient to account for the 
Andes in the same time. 

“It may be instructive,” says Sir Charles, “to consider 
these results in connection with others already obtained 
from a different source, and to compare the working of 
two antagonistic forces—the levelling power of running 
water, and the expansive energy of subterrancan heat. 
llow long, it may be asked, would the Ganges require 
. . +. to transport to the sea a quantity of solid matter 
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equal to that which may have been added to the land by 
the Chilian earthquake? The discharge of mud in one 
year by the Ganges at its mouth was estimated at 
20,000,000,000 cubic feet. According to that estimate it 
would require about four centuries before the river could 
bear down from the continent into the sea a mass equal 
to that gained by the Chilian earthquake ” (p. 97). 

In volcanic districts especially we may expect evidence 
of recent upheaval and depression, and so we often have 
marine beds forming the base of a volcano, or submerged 
volcanos, whose leading features seem to be due to sub- 
aerial action, We may, for instance, mention the case of 
Etna, and refer our readers to the interesting line of 
reasoning by which our author works out the history of 
that mountain, showing that it was formed by degrees, of 
matter heaped up upon marine beds of comparatively re- 
cent age, which have now been lifted up to a considerable 
height above the sea, and further proves that at one time 
there were two principal craters from which matter was 
ejected, but that now, owing to subsequent explosions and 
denudation, an enormous valley occupies what was the 
top of the mountain, 

As an example of a submerged volcano we may mention 
Santorin, with regard to which Sir Charles Lyell says :— 

“We may conceive, therefore, if at same former time 
the whole mass of Santorin stood at a higher level by 
1,200 feet, that this single ravine or narrow valley, now 
forming the northern entrance, was the passage by which 
the sea entered a circular bay. But at a still earlier 
period, when the ancient volcanic cone—of which the 
outer islands are the remains—was still more elevated 
above the level of the sea, there may have been a decp 
valley of subacrial erosion cut by the principal river which 
then drained Santorin, which may have consisted of one 
lofty volcanic cone, afterwards truncated by a paroxysmal 
explosion such as we have already spoken of in the case 
of Galongoon” (p. 72). 

We subjoin Sir Charles Lyell’s sketch (Fig. 3), which 
it will be interesting to compare with that of the unsub- 
merged summit of Etna. 

We select also his ideal section across Barren Island 
(Fig. 4), to help to realise its manner of formation. 

It may be worth calling attention to the similarity be- 
tween the submerged crater, with its deep channel leading 
into it on one side, and the coral Atoll of which we have 
given figures above (Figs. 1 and 2). Nature has many 
ways of arriving at apparently analogous results ; but close 
examination shows how varied are her methods. 

Sir Charles also points out that, in the quantity of mat- 
ter ejected, modern eruptions will bear comparison with 
any we know of in ancient times. In order to help us to 
realise the enormous volume of the Java poured out from 
Skaptar Jokul in 1783, he considers “how striking a 
feature” the two streams of lava then poured out “ would 
now form in the geology of England, had they been 
poured out on the bottom of the sea aftcr the deposition 
and before theelevation of oursecondary andtertiary rocks.” 
From one we should have a mass looft. thizk and toto 
15 miles broad on the oolitic hills overlooking the vale of 
Gloucester. It would be traced for a distance of about 
go miles to the neighbourhood of London, where, “ crown- 
ing the highest sands of Highgate and Hampstead, we 
might behold some remnants of the current some 500 ft. 
or 600 fi. in thickness, causing those hills to rival or even 
to surpass in height Salisbury Craigs and Arthur’s Seat” 
(p. §2) ; while the other stream might be traced from Lon- 
don to the coasts of Devon and Dorset. The description 
given (pp. 104-106) of the volcanic outburst in the island 
of Sumbawa can hardly be read without our feeling that 
we know of no one ancient volcanic rock comparable in 
extent to the deposit of ash which must have resulted 
from the single eruption of 1815. 

After having shown that these tremendous effects of 


volcanic action on the surface are “insignificant when 
o 
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contrasted with the products of heat in the nether re- 
gions,” Sir Charles says (p. 211) :—“ The continual trans- 
fer of the points of chief development of the earthquake 
and volcano from one part of the earth’s crust to another 
is established as a general law by the clearest geological 
evidence. We have also seen that volcanic operations 
are now in progress on the grandest scale, and also that 
single currents of lava of modern date are as voluminous 
as any which can be shown to have ever poured out in 
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the earliest eras to which our geological retrospect can be 
carricd.” 

The doctrine of the former greater intensity of the ig- 
neous forces, connected as it generally was with the 
hypothesis of the primeeval igneous fusion and gradual 
cooling down of the planet, of course involved the theory 
of the former higher temperature of the surface of our 
earth ; and therefore all indications of a warmer climate 
over any area in the ancient seas were supposed to point 


Fic, 3.—Birp’s-Eve view or THE GULF OF SANTORIN DURING THE VoLCANIC ErurTIon oF FEBRUARY 18€6 


a Therasia ; 4 the northern entrance, 1,068 feet deep ; ¢ Thera; 2 Mount 5t. Elias, rising 1,837 feet above the sea, composed of granular limestone and 
clay-slate, the only non-voleanic rock in Santorin; ¢ Aspronisi; £ Little Kaimeni; ¢ New Kaimeni; 4 Old Kaimeni ; ¢ Aphroessa; # George. 


toa universal higher temperature over the globe. But 
Sir Charles Lyell points out that “the climate of the extra- 
tropical regions has been by no means always hotter than 
now ; but on the contrary, there has been at least one 
period when the temperature of those regions was much 
lower than at present” (p. 173). 

Space will not allow us ts follow our author while he 
proves, from an examination of the circumstances under 
which we find similar and dissimilar climates at the 
present day, that geographical conditions produce far 
greater effect upon climate than we have reason to belicve 
would result from any astronomical combinations. De- 
pendent to a great extent upon geographical conditions 
we have prevalent winds, which materially influence 
climate, and moreover give rise to most of the great ocean 
currents, 


About the origin of these, however, there has been some 
controversy. Sir Charles considers the various theories 
very fully, and shows that the great currents are due to 
prevalent winds, “That movements,” he writes, “of no 
inconsiderable magnitude should be impressed on a wide 
expanse of ocean by winds blowing for many months in 
one direction may easily be conceived, when we observe 
the effects produced in our own seas by the temporary 
action of the same cause. It is well known that a strong 
south-west or north-west wind invariably raises the tide 
to an unusual height along the west coast of England and 
in the Channel ; and tht a north-west wind of any con- 
tinuance causes the Baltic to rise 2 ft. and upwards above 
its ordinary level” (vol. i. p. 492). 

It is clear that when the surface water is being thus 
driven continuously for a long time in one direction 


Fic. 4.—Suprosep SECTION OF BARREN ISLAND, IN THE Bay oF BENGAL 


against a shore or into a cr/ de sac, there must b2 an 
undercurrent formed by the head of water thus produced. 
But in deep basins there is no reason why the water 
should not remain embayed for ages, and, having been at 
any time cold, should never receive sufficient from above 
or below to raise its temperature. 

In the Mediterranean and the smaller seas connected 
with it there seems to be a great complication of current- 
producing causes, which have proved a fertile source of 
speculation and controversy ever since Aristotle puzzled 
over the currents of the Euripus. That land-locked sea 
ig too small to have any considerable tide generated within 
itself, but the Atlantic tide rushes in and out with great 
force. The vast surface-current of the Atlantic, and the 


prevailing westerly winds, increase the in-going tide, and 
check, and generally altogether overpower, the surface 
part of the out-going tide, so as to give rise to an upper 
and a lower current in opposite directions through the 
Straits of Gibraltar. 

In addition to these causes, there is the enormous 
evaporation during the hot season and the excess of fresh 
water poured in during the rainy season, which must pro- 
duce a great cffect. But as each tide would, when there was 
a deficiency of water, bring a little more in, and when an 
excess of water, take a little more out, this adjustment being 
made twice everyday it does notseemlikely that either evapo- 
ration or rain would make any appreciable difference in 
the currents at the Straits. Some authors have referred 
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oceanic circulation to difference of specific gravity, due to 
difference of temperature or amount of salinity; but, 
though this is a vera causa which might in some cases 
explain similar phenomena, Sir Charles shows, by refer- 
ence to the observations of Captain Spratt and others, that 
the currents of the Mediterranean, and, indeed, all ob- 
served currents, are due to other causes. 

The question of the dependence of climate, both sub- 
aerial and sub-aqueous, upon geographical conditions, is 
very important in its bearing upon the changes in the 
inorganic world. For those who believe that in the 
history of the crust of the earth we have evidence of alter- 
nate periods of universal catastrophic action and repose 
would be quite prepared to believe that in the world of 
life also there were alternations of destruction and crea- 
tion; but to those who hold that the face of the globe 
has been, and is for ever being, modified by the gradual 
action of forces always in operation, it seems @ privrt 
probable that Nature should have provided the organisms 
which inhabit this ever-shifting earth with modifiability 
somewhat commensurate with the changes of the world 
in which they live. 

A mountain has been raised and chiselled out into its 
present form by operations extending over a period so 
vast that no one can have witnessed them. A species 
has been changed into something quite different by pro- 
cesses requiring a length of time so great that no one can 
have watched them. 

Whatever may have been the chief cazses of the move- 
ments of upheaval, it is a_/ac¢ that movements are going 
on which bring different parts of the crust within reach of 
denudation, and that, given sufficient time, mountain 
ranges nist be the result. 

So, whatever may be the ovég7n of the variations, it is 
a thing definitely known that variations of the same kind 
as those which are considered to form specilic differences 
do occur; itis a matter of experiment that these varia- 
tions can be accumulated and perpetuated by selection ; 
it is a matter of observation that Nature does select. The 
burden of proof that there are any limits to variation or 
natural selection rests with those who hold it. 

It has been objected to the doctrine of the origin of 
species by natural selection that some totally distinct 
classes of animals have corresponding organs, so similar 
that it is difficult to suppose that they can “‘have been 
brought about in two independent instances by merely 
indefinite and minute accidental variations.’ Yet these 
organs in the two types must have been developed in 
entire and complete independence one of the other ; for 
it would be impossible to find a common ancestor without 
going back to some very simple form not yet provided 
with even the rudiments of vision” (p. 498). 

Sir Charles quotes Mr, Darwin and others to prove that 
in some at least of the cases adduced the similarity of 
structure was exaggerated. Still it is undoubtedly very 
great, and the study of such cases and of the mimetic 
forms which Mr. Wallace has so well described, makes 
us feel that what we chiefly want to know more about, is 
the law which governs the first appearance of varic- 
ties. Such facts do not so much furnish arguments 
against the doctrine of the origin of species by natural 
selection, as in favour of the existence of some law accord- 
ing to which external conditions and the requirements of 
the individuals may tend to produce variation in a given 
direction. 

How vast and how perplexing are the questions raised 
by the study of the modern changes of the earth and 
its inhabitants ; but the calm philosophic spirit which 
pervades the “ Principles of Geology” leads us to hope 
that it may promote in no small degree that educa- 
tion which will render it “possible to welecme new 
truths,” although they may at first appear to be “out of 
harmony with cherished associations of thought.” 

T, Mck, HUGHES 
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NOTES 


WE are informed that the Directorship of the National Ob. 
servatory at Marseilles has been offered to Dr. Janssen. 


25,000 rupees have already been subscribed towards the 
Archdeacon Pratt Memorial Fund. 


WE are glad to hear that the local committee at Brighton 
are forming a temporary museum, to be opened during the 
Meeting of the British Association. 


THE prizes in the Faculties of Art, Science, and Fine Arts, 
of University College, London, were distributed by the Right 
Ilon. S. Cave, M.P., in the Botanical Theatre of that institu- 
tion on Tuesday last. The attendance was very small, and 
several even of the professors absented themselves; but, not- 
withstanding this bad management on the part of the authorities, 
the proceedings were exceedingly animated and highly interest- 
ing to those engaged in the advancement of education. The report 
of the Dean, Prof. Croom Robertson, showed a very marked im- 
provement in the condition of the College as well as of the 
School, the number of students during the past session having 
been greater than in any previous year. Amonyst those who 
distinguished themselves the most notable were four ladies; 
Miss Orme, who was presented with the first prize and the first 
certificate for Political Economy, the only class in the Faculty of 
Arts which has as yet been opened to ladies; Miss Lupton, 
Miss Malden, and Miss Wylde, who received medals in the 
Fine Arts Faculty. The third certificate in this class was also 
taken by a lady ; the number in the class being about thirty 
gentlemen and six ladies. The genuine and enthusiastic applanse 
of the students at these successes leaves nothing to be wished 
for, except the continuation of that liberal policy for which 
University College has always been remarkable. Miss Orme 
had previously greatly distinguished herself at the examinations 
of the University of London. 


Tue following telegram has been received at the Admiralty 
from Aden, dated June 17 :—‘‘ Dawson and party have returned 
to Zanzibar, Mr. Stanley having -arrived with despatches from 
Livingstone; alive and well.” Letters of that date from Aden 
are now due. 


Besives the Minor Scholarships or Exhibitions at St. John’s 
College, Cambridge, there will be offered for competition this 
year an Exhibition of 50/, per annum for proficiency in Natural 
Science, the Exhibition to be tenable for three years in case the 
Exhibitioner have passed within two years the previous xamina- 
tion as required for candidates for honours; otherwise the Ex- 
hibition to cease at the end of two years. The Examination 
will commence on Friday, the 13th of December ; in (1) Chemistry, 
including practical work in the laboratory ; (2) Physics, viz. 
Electricity, Ifeat, Light; (3) Physiology; they will also have 
the opportunity of being examined in one or more of the follow- 
ing subjects: (4) Geology, (5) Anatomy, (6) Botany, provided 
that they give notice of the subjects in which they wish to be 
examined four weeks prior to the Examination. No candidate 
will be examined in more than three of these six subjects, 
whereof one at least must be chosen from the former group. It 
is the wish of the master and seniors that excellence in some 
single department should be specially regarded by the candidates. 
They may also, if they think fit, offer themselves for examina- 
tion in any of the Classical or Mathematicai subjects. Candi- 
dates must send their names to one of the tutors, Dr. Parkinson, 
Mr. Bonney, or Mr. Sandys, before the commencement of the 
Examination, The Minor Scholarships are open to all persons 
under twenty years of age, whether students in the University 
or not, who have not yet commenced residence in the University 
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or who are in the first term of their residence. A Milnor 
Scholarship is tenable for two years, or until the scholar is 
elected to one of the Foundation Scholarships, The Exhibitions 
are not limited in respect to the age of candidates. It is under- 
stood that minor scholars or exhibitioners may be candidates for 
Stzarships. 


TIE announcement last week that Mr. E. R. Lankester had 
gained a Natural Science Scholarship at Exeter College, Oxford, 
should have read “ Fellowship.” 


THE East London Museum at Bethnal Green was formally 
opened by the Prince and Princess of Wales on Monday last. 


THE Devonshire Association for the Advancement of Litera- 
ture, Science, and Art, will shortly hold its annual meeting at 
Exete, under the presidency of the Bishop of the Diocese. 


Pror. Humpury gave his second lecture on ‘ IIaman 
Myology” at the College of Surgeons on Wednesday, the rgth. 
In it he traced the elements of the lateral muscle upon the limbs, 
forming muscular expansions over them which, he said, were 
most clearly marked in the rudimentary claw-like limbs of some 
snakes, but sufficiently distinct in ourselves. In the upper limb, 
fur instance, they form a superficii] ventro-appendicular cone, 
which is divided, sectorially, into the pectoralis, the latissimus 
dorsi, and the tranezio-deltoid. Ia the lower lin» the corre- 
sponding sheet is divided into the gracilis, the gluteus magnus, 
and the sartorius, with the tensor vaginze femoris. The deeper 
layers of the ventro-appendicular cones more closely invest the 
shoulder and hip-joints. That in the upper limh he divided 
into the infra-spinatus and teres minor, the coraco-brachialis and 
subscapularis, and the supra-spinatus ; and that in the lower limb 
he divided into the gluteus med‘us and minimus, the adductors 
and obturator, the iliacus and the pyriformis. The professor re- 
marked that the developmental processes are so freely modified 
in accordance with the special requirements of each limb that an 
exact homological comparison of the muscles is out of the ques- 
tion ; an.] he showed that the difference in the direction of the 
rotation of the upper and of the lower limhs upon their respective 
girdles has been attended with considerahle modification of the 
attachment, especially of the insertion of the several muscles. 
ITe spoke of the clavicle as an ossification in one of the inter- 
muscular svpta of the ventral muscle, and as, therefore, corre- 
sponding serially with the epicostal or “intermuscular” bones 
develsped in the abdominal wall of some lizards. Poupart’s 
ligament belongs to the same series, and spans the crural arch 
as the clavicle spans the brachial arch. Various points in the 
disposition of the muscles of the upper parts of the limbs and the 
purposes served by them were discussed. 


Sicnor G. A. PASQUALE, in a paper presented to the “ Acca- 
demia delle Scicnze fisiche e matcmatiche” of Naples, attributes 
the injury done to vegetation by the recent eruption of Vesuvius 
neither to scorching nor to the mechanical action of the ashes in 
closing the pores of the leaves, the effect hcing much more 
sudden than if due to the latter cause; but to the injurious 
effects of the chloride of sodium which falls in considerable quan- 
tities with the ashes, 


TueE following account of the recent thunderstorm at Birming- 
tham, by Mr. T. L, Plant, is taken from the Gardener's 
Chronicle: ~“ Birmingham and vicinity were visited on June 18 
by a thunderstorm, accompanied by the most tremendous 
quantity of rain and enormous pieces of ice, ever registered 
within my records. The sudden heat after the low temperature 
in the early part of last week caused the air on the 17th 
and 18th to become highly surcharged with electricity. On 


Monday night the heat was intense, lowest thermometer 62°. 
The rapid increase of temperature will pe understood hy the 
following copy of my daily readings from the 12th :— 


Highest Tentperature in the Shade. 


Juner2 oe nee O2T | June 17 oe one ee sO: 
gy Tah am coe ites (ope » 18) on ae oa O0e 
(highest temperature re- 


ay as on say lay eorded in June since 1858 


fue ae acer oe Ge S8P 
Ber TG ces oi fee ete 


At 12.45 the storm commenced, ani lasted three hours and a 
half’ For fully half an hour the rolling thunder was incessant. 
The depositions of ice began about two o’clock, and during a 
period of 20 minutes to half an hour there was a fall of large 
frozen bodies, mingled with tremendous rain, to an extent that 
finds no parallel in these annals. Some of the pieces of ice 
(which were of most irregular formation) measured quite an inch 
in length, During the height of the storm the wind was high 
and calm in alternate succession, and changing to various points 
of the compass, and ultimately south, as at first. The fall of 
rain in this great tempest was 2°47 inches. This is the largest 
quantity that has heen registered in Birmingham, even exceeding 
the great storm on the evening of July 6, 1845. Most of the 
rain (which is equal to 250 tons of water to the acre) fell in 45 
minutes.” 


THE School of Science in connection with the Albert Men.o- 
rial Museum at Exeter shows the zeal with which science is being 
cultivated in that city, The number of individual students under 
instruction during the current session has been 67, viz. :—7 in 
elementary mathematics, 13 in theoretical mechanics, 36 in 
inorganic chemistry, 9 in vegetable anatomy and physiology, 9 
in systematic and economic botany, 7 in physical geography, 4 
in machine construction and drawing, and 9 in building construc- 
tion, The Museum has made considerable progress during the 
year. 


We have again to notice the increasing success of artizan stu- 
dents at the Oldham School of Science and Art, in practical 
Inorganic Chemistry ; nineteen have passed out of twenty-one 
exam ined by the Department. 


From the Report of the Free Libraries Committee of Birming- 
ham for 1871, we are glad to see that, although the number of 
volumes in the library bearing on science is small, the demand 
for them shows considerable interest in these subjects among the 
frequenters of the library. 


Tue Committee of Trustees of the Industrial and Technolo- 
gical Museum of Victoria have issued their report for the year 
1871. The progress of the Institution is spoken of as having 
heen satisfactory, the number of visitors having greatly increased 
as well as of objects in the Museum. Illustrations of the mine- 
ralogical wealth of our colonies must always be of the highest 
importance, and there 1s now in the Museum a collection of the 
rocks of Victoria, classified and labelled, as well as a large series 
of fossils from different paits of the country which have not 
yet been classified. The models of mining machinery, formerly 
in the University Museum, are now also exhibited in this Museum, 
forming a most important and complete collection, which has 
excited great interest among the visitors. The exhibition of 
vegetable products, illustrative of their industrial uses, is rapidly 
increasing, and is now being systematically arranged, but is not 
yet catalogued. The collection of animal products, illustrative 
of their industrial uses, is very useful and complete. Courses of 
lectures have been delivered at the Museum, the primary object 
of which has been to make science: in its relation to industry 
known among the artisan and mechanical classes, and the com- 
mittee hope that this object has been in some measure attaincd. 
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Class lectures for practical instruction and laboratories have also 
heen in operation, 


Tue circular of the University of Washington for the current 
year coutains a catalogne of the officers and students, and a 
programme of the course of studies required in the different de- 
partments. In these the Physical and Natural Sciences hold a 
conspicuous place, 


Tie Deutscher Universitits-Kalender, by Dr. F. Aschersen, 
published half-yearly, contains a mass of valuable information 
respecting all the German universities, including the names of 
the professors in tha several faculties, the subjects for the acade- 
mical prizes, &e. 


We have on our table the Reports of the Mining Surveyors and 
Registrars for the Colony of Victoria for the quarters ending 
June 30, Sept. 30, and Dec. 31, 1871. 


Tue Report of the Chief Commissioner ot Mines for the 
Province of Nova Scotia for the year 1571 is printed. A 
report is appended of the Provincial Museum, recently estab- 
lished, and designed to be a permanent exhibition of the indus- 
trial resources of the province, combined with a Museum of 
Science and Art. The mineralogical and zoological departments 
appear to be well represented. 


WE have received the Monthly Record for January of Results 
of Observations in Meteorology, Terrestrial Magnetism, &c., 
taken at the Melbourne Observatory, under the superintendence 
of Mr. R. J. Ellery. 


Tue American Palestine Exploration Society has, we learn 
from Harper's IWeckly, lately received paper squeezes of two 
basaltic stones inscribed with Phoenician characters similar to, 
and perhaps companions of, the celebrated Moabite stone of 
which we have heard so much. The acquisition of the stones 
themselves has been a subject of much rivalry between the 
British and American societies; in consequence of which the 
Arabs, believing them to be extremely valuable, have hidden 
them, althongh it is hoped without destroying them, as was 
done with the Moabite stone. These squeezes were obtained 
by two well-known Americans, the Rev, D. Stuart Dodge anc 
Frederick S, Winston, and have been forwarded by them to 
New York. Pen-and-ink copies have already been received, and 
have lately been lithographed and distributed among American 
scholars. It is not certain that the stones from which these 
squeezes were taken are genuine antiqnities, the Orientals being 
unfortunately too well versed in the art of manufacturing such 
objects, so asto meet anydemand, There is, however, a strong 
proability that they are what they profess to be. At any 
rate, they will probably before long be subjected to such an 
eximination by experts as will determine their true character. 


THE Report just issued of the Proceedings of the Geologists’ 
Association includes detailed accounts of the visits and excursions 
made by the association during March and April 1871, and 
Messrs. R. and A. Bell’s paper on “‘ The English Crags and their 
Stratigraphical Divisions.” 


Tue ninth Annual Report of the Wigan Iield Naturalists’ and 
Scientific Society contains an important paper by Mr. J. Perrins, 
on ‘*The Duration of the Wigan Coalfields,” illustrated by a 
coloured section. The Report is otherwise chiefly’occupied by 
accounts of the different excursions of the society. 


Tue Bury Natural History Society has issued its first Report 
for the time from its foundation, in January 1868, to December 
1871. Its object has been chiefly the investigation of the natural 
history of the district, which has been pursued with vigour ; and 
the Report contains more or less complete lists of the flowering 
plants and ferns, lepidoptera, birds, motlusca, fishes, reptiles, 


ea 


and mammalia of the neighbourhood «© Gury (the last four classes 
being somewhat oddly classified as the ‘‘animals” of the district). 


Tue “ Verhandlungen der k.k. Zoologisch-botanischen Gesell- 
chaft in Wien,” for 1871, contains a number of valuable 
papers. Among th2 more important are :—Contributions to a 
knowledge of the Territelarice, Thorell (or Mygalide), by A. 
Ausserer ; Enumeration of the Cryptogams of Venetia, by Baron 
y. Hohenbiihel-Ileufler; Synopsis of the Fishes of the Red 
Sea, Part IL, by Drs. C. B. Klunzinger ; Monograph of the 
genus Certhiola, by Dr. O. Finsch; Monograph of the genus 
Ilyleus, by Prof. Forster. 


A PERIODICAL, called the Eeonvmista di Roma, is now pub- 
lished in Rome, and contains papers upon finance, agricultures 
commerce, trades, public works, and statistics. 


THE following reprints lie on our table, which we commend 
to the notice of those interested in the various subjects :—‘* low 
Fishes Bieathe,” by Mr. John C. Galton, from the Popz/ar 
Science Review ; “ An Account of some Experiments relating to 
the Influence exercised by Colloids upon the Forms of Inorganic 
Matter,” by Dr. W. B. Ord, from the ‘*St. Thomas’s Iospital 
Reports ;” and ‘‘ Non-existence of Projectile Forces in Nature,” 
by Mr. J. A. Parker, a paper read before the American Institute. 


IN a lecture on “ The Influence of Human Progress on Medi- 
cal Education,” delivered at the Royal Victoria Iospital, Netley, 
Dr. W. Aitken gives an interesting sketch of the causes which 
have led to the improvements in the condition of medical educa- 
tion which have taken place especially within the last fifty 
years, 


AN important ornithological work is announced from America 
as in the press, to be published by the Naturalists’ Ageacy, 
Salem, Mass.—‘“t A Key to North American Birds,” by Dr. Elliott 
Coues, to be illustrated by seven steel plates and upwards of 250 
woodcuts, and designed as a manual or text-book of the birds of 
North America, 


WE learn from the Garvie that Dr. Asa Gray, of Cambridge, 
Massachusetts, the author of “ Ilow Plants Grow,” and of many 
important works and ‘papers on botany, has lately brought out 
another little book, entitled “low Plants Behave,” which 
deals with the climbing and other habits of plants, and is as 
likely to prove as valuable as the first-mentioned work. 


Messrs. W. and A. K. JOHNSTON have Issued “ The Edin- 
burgh Sixpenny Quarto Atlas,” a marvel of cheapness. It con- 
tains sixteen coloured maps, which, though small, are executed 
in the style with which we are so familiar in the productions of 
this house. 


As an illustration oi the success which generally attends well 
conducted zoological gardens jand aquaria, we may state that, 
although quite recently organised, the receipts from 216,000 
visitors to the aquarium at Berlin for the year 1571 amounted to 
nearly 40,000 dollars. 


Wiru reference to the alligator story which we recently printed, 
Mr, W. C. Easton, who found the nest containing sixty- 
seven eggs on Eighteen Mile Island, Fitzroy River, on the 31st 
January last, informs the Rockhampton Bulletin that he at that 
time placed four eggs under a hen, and on visiting the hen’s 
nest on March 14, found two young alligators had broken their 
shells, and were alive and doing well. They were then of 
slender form, about ten inches long. Mr, Lastun, who is well 
acquainted with the habits of the alligator, expects his young 
sauiians will be strong enough to bring into Rockhampton for 
exhibition in the course of a month or six weeks. 
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ATOMS AND MOLECULES * 


“THE atomic composition of ponderable matter is a fund unental 

postulate in the theory of chemical equivalency. Ly the 
application of the principles of experimental research, and by 
methods essentially modern, resulting in the discovery of many 
elementary bodies and their modes of combination, a conception 
of very great antiquity has been rendered more distinct and worthy 
of credence. When this conception took definite form is not 
known. Indeed, it is one of the many speculations naturally 
elicited in discussing those subtle questions pertaining to the 
existence of matter and its relations to mind or spirit, the solu- 
tion of which has always bafiled, and will continue to baffle, the 
most profound thinkers, In attempting to nnfuld the mysteries 
of nature by the deductive process, the ancient teachers of 
Cosmogo.1y were brought into direct conflict of opinion regard- 
ing the ultimate condition of matter. That it is composed of 
indestructible atoms which admit of no division, seems to have 
been the notion of some Oriental sages. Under the genius of the 
Greek philosophy this notion assumed the form and consistency 
of a theory. 

Among those who held the doctrine, while immatured, were 
Ecphantus, Leucippus, and Democritus. Subsequently Epicurus 
introduced such modifications and improvements as were essential 
to its complete development.t The Latin poet Lucretius, in his 
“ De Rerum Natura,” has given a full exposition of the Epicu- 
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rean philosophy ; from this, as well as from the writings of | 


Plutarch, it willbe seen that the most prominent atomic tenets 


did not differ essentially from the opinions entertained by eminent | 


scientists of modern times.£ Newton admitted the creation of 


primitive particles, extremely minute, but permanent. Descartes, 
on the other hand, held with Aristotle, Plato, and Pythagurae 
that the division of matter has no assignable limit. Leibnitz at- 
tempted to reconcile the conflicting opinions of metaphysicians 
and mathematicians, by supposing that matter, in its ultimate 
condition, consists of unextended points which he denominated 
monads, a term borrowed from Pythagoras, 
Boscovich publisbed his celebrated dynamic theory, in which 
centres of force are substituted for monads, 
ingenious theories however, reaches the real points of perplexity. 

It is obvious that the science which treats of the ultimate com- 


At a later day, | 


Neither of these | 


position of bodies would lead to more correct conceptions regard- | 


ing minute combinations of ponderable matter. Analysis has 
shown that nearly all the bodies formed in the great laboratory 
of nature are compounds, Thus far, sixty-three different kinds 
of matter have resisted every effort to resolve them into simpler 
constituents. These substances, distinguished as chemical ele- 
ments, unite in exceedingly minute quantities according to ths 
well-known laws of Stoichiometry. In the year 1789, Higgins, 
a professor in the University of Dublin, advanced the idea that 
certain compounds are formed by the combination of ultimate 
particles or atoms of different elements, Dalton, in 1803, in- 
dependently araived at a similar conclusion, which he generalised, 
to explain the composition of al] compounds, and made it the 
basis of his ‘* New System of Chemical Philosophy,” published 
five years later. The doctrine of Dalton has undergone, since 
his day, such modifications as render it more acceptable ; but 
that part of it which ascribes the union of indestructible atoms to 
chemical affinity may be regarded as the first successful attempt 
to explain that primordial action which the ancient atomists could 


* Reprinted from the Awerivan Chemist, corrected by the author. 

+ Platarch’s ** Morals.” Edited by Prof. Goodwin, of Harvard Univer. 
sity. | Little, Browa, and Co., Boston, Mass.) Vol. viii. pp, 111-112. Vol. 
Ve Ps 345+ 

1 A tull exposition of the ancient atomic philosophy would be foreign to 
the purpose of this paper. Many of the prevailing erroneous impressions 
concerning it would, however, be corrected by an examination of the third 
chapter of Dr, Good's *f Book of Nature,” in which Epicurus is ably de- 
fended against the charge of atheism. Evidently the Epicureans were op- 
pose | to Mythology; but while ignoing the power of ats gods, they were 
naturally led to the recognition of a higher Power, an Intelligent Cause, Self- 
existent, und Supreme. his deduction was reached by the carnest believers 
in the atomic doctrine. According to Stobeus, Ecphantus supposed the 
material world to consi_t of atoms, but yet to he ordered and governed by a 
Divine providence. “regarso, de wey t&y drduwy ouvessiuvae ray xocudy, Sioixeladac de 
dwo mov, e Eeog. Physic. lib. 1.cap. xxv. And as evidence of the belief 
prevalent mong wis men several centuri-s later, Berzelius, in his paper on 
* Preport oa’, weierm@inace,” quotes from Vhilo, who, in hi, colection of the 
choice t ph os phical ideas of his time (" Libri Sapientia,” cap. xi. v. 22), 
SAYS i—Murra Uetz pérpw nui dpBuw xat orduw 6érate (“God made all things hy 
measure, number, and weight’). This remarkable statement, as far as it 
relates to things terrestrial, modern chemical investigations have fully con- 
firmed. 
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not account for, and which the Latin poet above named describes 
as irregular and fortuitous, * 

Chemists of the atomic school happily avoid the vexed ques- 
tion concerning the indivisibility of matter, by defining an atom 
as the smallest quantity of an element which can enter into the 
composition of a ponderable molecule ; and the molecule, whe- 
ther maade up of one, two, or more elements, as the smallest 
quantity which can exist in a free state. However, a certain 
individuality must be assigned to the single atom, for a chemical 
decomposition requiring its transfer from one molecule to another 
involves its isolation 7 ¢ravsit. The absolute weight of 
the sixty-three different atoms cannot be asceriained; never- 
theless, their relative weights have been determined with great 
care. 

It is difficult to arrive at any clear notions concerning the size 
of an object so minute as to be for ever invisible under the most 
powerful magnifier. As an example of the conclusions regard- 
ing molecules, founded on microscopic scrutiny, that of the 
celebrated Ehrenberg may be cited.t Without attempting to 
make a close approximation towards its actual dimensions, his 
researches led him to infer that the diameter of an atom (the 
molecule of the chemist) was considerably less than six millionths 
ofaline. Quite recently Sir W. Thomson, in a paper ‘‘On the Size 
of Atoms,’’f presented four lines of argument founded on experi- 
ments vf physicists, which all lead to substantially the same 
estimate of the dimensions of molecular structure. He 
says :— 

“Jointly they establish, with what we cannot but regard as a 
very high degree of probability, the conclusion that, in any ordi- 
nary liquid, transparent solid, or seemingly opaque solid, the 
mean distance between the centres of contignous molecules is less 
than the hundred-millionth and greater than the two thousand- 
millionth of a centimetre. To form some conception of the de- 
gree of cross-grainedness indicated Ly this conclusion, imagine a 
rain-drop, or a globe of glass as large as a pea, to be magnified 
up to the size of the earth, each constituent molecule being mag- 
nified in the same proportion, The magnified structure would 
be coarser grained than a heap of small shot, but probably less 
coarse grained than a heap of cricket balls.” 

From these deductions of Thomson some idea may he formed 
of minute molecular grouping; and I venture the suggestion 
that, in regard to size, the smailest bullet would probably stand 
about mid-way between the gs/omeramen minineum and “ the 
great globe itself.” 

Beyond this point of extreme tenuity, where matter first ex- 
hibits that property which is revealed in visible forms, we are 
forced to consider it in a still more expanded state, as the 
universally diffused medium of light, heat, and actinism; con- 
sequently this conception of the minute ponderable globule does 
not bring us very near the wénimu xuture, for a difference in size 
cannot be less marked between ponderable atoms and those in- 
finitesimal particles forming the Iuminiferous ether or eth which 
fills the interstellar spaces, and which, in a more condensed state, 
probably forms the interatomic medium. Assuming that all 
forces generating wave motions in elastic iluids follow the same 
law of propagation, I endeavoured some years ago to estimate 
the density of this inconcvivably attenuated substance. § 

In that calculation the density of air is the unit of measure, 
If instead hydrogen be taken as the unit, the density of lumini- 
ferous ether is expressed by the decimal ‘ooo000c0001653. 
Whatever may be its actual density, its reality must be admitted, 
until the positions established by the investigations of Huyghens, 


< Omnimedis coire, atque omnia pertentare, 
(Quz:cunque inter se possint congressa creare. 
Lucret, iby. ver. 191. 

t Fors. Annalen, xxiv., 35- Tt Nature, No. 22, vol, i., p. s5r. 

§ Sound would be propagated, with exactly the velocity of light through 
a fluid, under the standard pressure, 874,094,104.g00 times rarer than aur. 
Theretore, if the density of air be 1, the density of ath is represented by the 
decimal ‘000,000,030, 901, 144+. 

1, will not he inferred from this view that the aim has been to reach 

“Phe first of things, quintessence pure,” 

for the elastic quality of xth involves the hypothesis of a still more subtle 
fluid. We have raised one curtain only to find another to be raised. As the 
unfathomed vaults of Heaven recede before the sweep of a more powerful 
refractor, and nebulz resolved reveal nebulze beyond, so the most diminu- 
tive germ that springs from the Creator’s touch discloses through the lens of 
higher power new signs of more wonderful mechanism within. Each nucleus 
las tts guclei! Each eatoblast is but the houundary of a microcosm! Each 
particle a galaxy of atoms revolving in the all-pervading ath 1 ‘Thus, before 
every far-reaching human advance, Clrennefercuce and Centre will for ever 
retreat.— Transactions of the dierican Institute, 1864, p. 539. (* Clydo- 

Sami 
nics,” No. x ) 


172 


NATURE 


[ Fune 27,1872 


Young, Fresnel, Foucault, and Fizeau, are showa to be unten- 
ahle. A very able American metaphysician, in meeting an 
objection brought by Huxley agiinst the views of Comte, has 
strongly expressed his unqualified diseent ;* nevertheless, the 
hypothesis that light, heat, and ac'inism are propagated by the 
undulations of a subtle all-pervading fluid, is the only one which 
satisfactorily accounts for a certain class of phenomena, and it is 
accepted by all the prominent experimental physicists of the 
present day. 

The vast difference in density indicated cannot be apprehended, 
because numerical eomparisons utterly fail to raise in the mind 
any clear conception regarding a fluid so attenuated ; yet it 
naturally suggests the idea that there must be many intervening 
conditions of matter in which it exists in successive degrees of 
increasing density, and that these conditions form the connecting 
links, so to speak, between its apparently imponderable and 
iis ponderable states. Something like this opinion seems to 
have been maintained ina curious work published in England 
many years ago.t The reverend author, viewing the universe 
asa systematic manifestation of the Divine Wul, assumes that 
the medinm of light is the mother element from which by pro- 
gressive steps the chemical elements have been evolved. Dro- 
ceeding from the first lines of morphology he arrives at the pri- 
mitive form which cannot be isolated; then hy an exceedingly 
ingenious synthetic process he represents by diagrams his ideal 
structure of different kinds of atoms, all of which are duplici- 
tions of the tetrahedron. Thus he claims to reveal the unit, by 
multiples of which the atomic weight of all chemical elements 
may he expressed, an:l so arrives at a result which will he recoz- 
nised as simply a modiicition of the so-callel law of Prout. 
Although this, and oth r remarkable surmises by Macv'car are, 
for reasons which need not here be adduced, quite untenable, he 
seems to have led the way to an assumption which has recently 
met with some favonr, namely, that the chemical atom, although 
indivisible, is a collection of smuller particles. | However, in 
following this author towards the infinitesimal, we only realise 
more fully the truth that abnve and below the narrow zone of the 
visible are objects too far off and toa fine for human scrutiny. 
Although the secwizg a// is rounded by intimation of other and 
brighter regions, Science can never compass them by any exten- 
sion of her domain! Inthose unsounded depths which form the 
boundary and background of the known, thought grown dizzy 
finds no support ; and even the positivist turns back bewildered 
when mensuration fails and computations end in surds ! 

On examining the numerous works on chemistry published 
within the last twenty years, one cannot fail to notice a gradual 
change in the expressions employed in describing reactions. The 
word “equivalent” seems to have lost the meaning originally 
assigned to it by Wollaston, and theterms ‘* combining weight” 
and *‘combining proportion ” are now used less frequently than 
“atomic weight” and ‘‘atom.” This abandonment of old 
forms of expression doubtless indicates a gradual change of 
opinion among leading chemists, a change which may be ascribed 
putly to an accumulation of facts tending to confirm the atomic 
theory, and, partly, tu the promptings of that mysterious intuition 
which, overleaping the limits of logic, often arrives at correct 
conclusions even before their truth has been demonstrated. 

During all the discussions on “atomicity” hardly a donbt has 
heen raised as to the actual existence of the atom. It was not, 
therefore, surprising that the chemical world received a sensible 
shock at the stand made by Irodie in 1865. lTowever, a care- 
fal examination of his paper is likely to lead to the conclusion 
that the objections to the atomic theary thercin enumerated are 
not more formidable than those which can be urged against his 
own ingenious, but complicated method of chemical operations. 
Precision in signs and definitions leads to exact results in the 
abstract, nevertheless a mathematical formula often requires 
modification to meet the varying conditions found in actual 
practice, and even then it only gives a near approximation to the 
truth. 

Renewed attention to this subject was doubtless the means of 
drawing from the then Presislent of the London Chemical Society 
a paper ‘fon the Atomic Theory,” which is generally regarded 
as the best exposition and defence of the doctrine yet made, and 


which may be consulted with profit by those desiring to obtain a 
* Eleventh Harvard lecture, by Prof. John Fiske. Cambridge, Mass., 


1Sbg. 
+ ‘Elements of the Economy of Nature.” By J. G. Maevicar, D D. 
Dy Prof. B. C. Brodie. 


(London: Chapman and Hall.) 1856. ; 
tt fhe Calculus of Chemical Op-rations “ ; 
Soururlof the Chemical Society, Loadon, vol. xxi. p. 367. 


clear statement of the principal results of chemical research 
adduced for its confirmation.* 

A vigorous attack on the atomic theory has since been made 
by Mills, the real tendency of which is to raise doubts concerning 
the existence of matter itself. He quotes with evident satisfac- 
tion from a work by Digby ‘‘on the nature of bodies” printed 
in 1645, wherein gvavtity is defined ‘‘as but one whole that may 
indeed be cut into so many several parts; but those parts are 
really not there till by division they are parcelled out; and then 
the whole (out of which they are made) ceaseth to be any longer, 
and the parts succeed in lien of it, and are every one of them a 
new whole.” From this statement proceeds a train of geometrical 
reasoning concerning extension and division which leads to the 
old dilemma regarding finite and infinite indivisibles. 

Fortunately a new science, unknown to Digby, has 
demonstrated that matter has other than mere physi- 
cal propertics which are so clear and well defined as 
to enable its votaries to determine the ultimate com- 
position of all bodies. The chemist affirms that, however in- 
clined we may be to regard a hody as a whole, it is in fict com- 
posed of minnte parts which may be sepirated, and that in the 
great majority of bodies, which are compounds, Nature has her- 
self made divisions by incorporating unlike parts which may be 
replaced by other unlike parts. On questions relating to the 
actual size of these parts, their form, their structure, &>., he 
makes no issue ; he simply asserts that all these ultimate parts 
are permanent, and that those composed of the same kind of 
matter are ientical in size and structure. The limits propvsed 
for this paper will permit elucidation of this point alone. 

The clearest conception of molecules and atoms will be arrived 
at by examining the priacipal phenomena attending the mechani- 
cal mixture and final chemical union of the lightest and the 
heaviest of the simple gases. The electro-positive element, 
hydrogen, is a permanently elastic gas, having a relative density 
expressed by 1. Its praperties are in marked contrast with thase 
of chlorine, a yellowish green gas, which may be condensed into 
a liquid, by a pressure of abont four atmospheres. ‘The density 
of this strong electro-negative element is 35°5. If two vessels of 
equal capacity, filled with these gases respectively, be placed in 
the dark, one over the other, and a communication be opene] 
between them, a mutual diffusion of the gases will commence, 
the relative velocity being inversely as the square root of their 
densities. The action continues untraversed by the force ot 
gravitation until minute portions of hydrogen and chlorine are 
equally diffused throughout both receptac'es. This phenomenon 
cannot be accounted for, excepting on the supposition that minute 
parts of each gas have undergone complete isolation. If diffu- 
sion were effected only throngh a single stratum or extremely thin 
layer, it would be possible for two gaseous elements to retain 
their continuity by passing each other in intertwining streams, 
thus forming like threads, a warp and woof; but when diffusion 
is in every direction it is obvions that these elements niust posi- 
tively separate each other, and thus be divided into extremely 
diminutive bodies each of the same dimensions. Let / represent 
the lighter gas, «/ the denser, and ¢ the dimensions or size of each 
isolated portion, then c/ and ed will denote the dissimilar parts of 
which the whole gaseous matter is composed. As the phe- 
nomenon of diffusion occurs under the conditions mentioned, 
whatever may be the quantity of gases employed, it follows that 
eZ and ce? are individual volumes or molecules, invariably of the 
same dimensions. ‘This diffusion of gases may therefore be 
defined as the uniform intermingling of dissimilar molecules. 

If the molecules ¢/ and e? thus commingled while in the dark 
be exposed to direct sunlight, an instantaneous and complete 
chemical combination occurs with explosive violence but without 
condensation ; or if exposed to diffused daylight, the union of 
elements will be gradual] and without explosion ; the resulting 
compound in each case being hydrochloric acid gas. 

The affinity or force of chemism is generated by the action of 
light on the coloured gas chlorine, which, by absorbing all the 
rays and transmitting only the yellowish green, acquires a power 
which seems to be expended by the union of that element with 
hydrogen. Early in the present ‘century M. Ienard announced 
that the new properties acquired by chlorine on exposure to 
light were derived from the violet ray. In 1843 Draper proved 
by experiment the relative power of each ray in producing this 


* “On the Atomic Theory.” By Prof. A. W. Williamson. 
Sec. London, vol. xxii. p. 328 


t ‘On the Atomic Theory.” By Edmund J. Mills, D. Sc. 
Afiagaztue, vol. alii No, 278, p. 112. 
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1 
change, the actinic rays being altogether the most effective.* 


Mr. E. Budde has recently described a remarkable experiment in 
this direction. Ife found that a differential thermometer filled 
with chlorine expanded about seven times more in the violet 
than in the red ray of the solar spectrum; when the same 
thermometer was filled with CO, no action was noticed. + 

As the combination of hydrogen an] chlorine is effected 
without change of volume, it is obvious that the mo!ecule ¢/ does 
not unite with the molecule «/, forming a compound molecule 
e-ed. The conclusion is there’ore unavoidable that exch mole- 
cule has been divided into two equal parts, and that by affinity, 
like parts have heen separated, and unlike parts have been united, 
‘These parts are the smallest quintities that can be isulated, and 
are in fact the atoms recognised by the chemist, If this smallest 
combining proportion or atom be designated by a, the actual 
com ositiun of the hydrozea molecule «/, weighing 2, muy be 
clearly represented by a/-a/ (weight 1 + 1), and the chlorine 
molecule ¢/ weighing 72, by aé/ @f(weight 35°5 + 35°5). As 
the attraction ot «/ to a/, andof ad to a7 is, aftee exposure to 
light, less than of a/ to a/, there is an instantaneous chemical 
change by which one molecule of hydrogen and one molecule of 
chlonne are transformed into two moiecules of hydrochloric 
acid gas. This reaction is clearly indicated by the following 
equation : a/-al + at-ad = alad + alad = 2 alad, 

The symbols here used are intended to convey to the mind an 
idea of the relative size of combining parts, which is not s) 
apparent when expressed as follows :— 
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From the simplest of molecular types we might proceed to the 
most complex ; and, throughont, if we consider the combining 
proportion of each simple constituent as either a unit or a mul- 
tiple of a unit, the composition of each molecule may be ex- 
pressed by whole numbers. Thus having as many different 
kinds of units as there are elements, any true chemical combina- 
tion may be symbolised by a combination of arithmetical ratios. 
This method, under the light of the atomic theory, clearly reveals 
the harmonic relations ot molecular constituents, which, seen 
from the stand-point of percentage composition, appear uncan- 
nected and discordant. 

It must be admitted that many of the reactions of well-known 
bodies have not yet been determined quantitatively ; yet were 
they made out, we should nat be able to demonstrate by experi- 
ment the truth of the atomic doctrine. It stall remains a theory, 
in favour of which there are many facts and phenomena that 
collectively form an argument not easily to be outweighed. 
This evidence may be briefly summarised as follows :— 

1. fontic IVeights. Elements combine in extremely minute 
parts, according to the law of definite and multiple proportions. 
The atomic weight of an element is either its equivalent weight or 
a multiple of ir, as such multiple cannot bedivided by reactions, 
its weight must conform with the atomic number. Whatever 
changes of position the combining weight of an element may 
undergo ina series of molecular metamorphoses, that is to say, 
however many times it may be displaced and replaced in chemical 
combinations, it invariably retains its characteristic weight. 
This invariability of weight is an essential property of the atom. 

2. Atomic Volume, Gases unite in equal volumes or multiple 
volumes, If hydrogen be taken as unity, the density of each 
elementary gas is identical with the weight of its atom. The 
atomic volume, determined by dividing the atomic weight of a 
body by its specific gravity, has been the means of revealing 
many interesting relations among compounds of similar structure, 
and among many containing different components and of unlike 
structure, 

3. Atomic Heat. It has been shown by experiment that quan- 
tities of each element conforming with its atomic number have 
the same capacity for heat, excepting only carbon, boron, and 
silicon ; these, it is believed, will yet be found to conform to the 
law, that the specific heats of atoms are the same. ‘This law is 
regarded as a direct confirmation of atomic weights. _ 

4. Wolecules, According to the atomic theory chemical forces 
are brought in equilibrium when atoms combine and form a 
molecule. Every gas and every vapour undecomposed has a 
density proportional to its molecular weight. All known mole- 
cular combinations and combining proportions are in accordance 
with the atomic doctrine. Decomposition by electrolysis alfords 


* A Treatise on the Forces which produce the Organisation of Plants. By 
Jobn William Draper. (New York: Harper and Brothers, 1843.) 
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some evidence that the constituent parts of a molecule which are 
simultaneously separated are proportionate to atomic weights. 

§. «léomic combining capacity. Tne modern doctrine of types 
and substitutions is solely based on the individuality of the atom, 
without which the whole fabric of typical structures must fall. 

6, dsomerismt, Vhe fact that bodies centaining the same 
elements, and in precisely the same proportions, exhibit different 
properties, has been thus far accounted for, oaly o1 the supposi- 
lion that atoms are differently arranged in each body. ‘These 
differences in arrangement depend not only on the relative posi- 
tion of atoms, but also on the order as to time in whic they 
combine ; for two or more atoms having such precedence over 
others as to combine first, may, by that means, form a radical of 
such permanence as to play the partof anaiom. Apart fromthe 
question of radicals, we may ascertain the number of different 
bodies which can be formed from the same number of different 
atoms, by an applicatioa of the mathematical law of permuta- 
tions. 

7. Zomoyeneity. The uniformity of structure and appearance 
of any element or chemical combination of elements furnishes 
the most palpab'e proof of the identity in size and shape of those 
definite parts which we designate as molecules. This homo- 
geneity 1s retained under different degrees of pressure, thus 
making it apparent that molecules are not identical in structure, 
but that they approach and recede in precisely the same manner 
under the same conditions. 

Finally, —The foregoing statement regarding the existence ot 
atoms which are indivisible and indestructible under the present 
order of things does not preclude the supposition that the atom 
may be a cluster of smaller particles held together by a power- 
ful affinity, which, when counteracted, would leave them free 
to move within a given sphere. On this assumption it is highly 
probable that the relative position of such particles may modify 
the combining capacity of the atom. Moreover, the normal 
motion of such particles may determine not only the peculiari- 
ties of elemental spectra, but produce other effects not dependent 
on the amplitude of atomic oscillations, thus favouring the in- 
ference that the atom itself is a receptacle of force. 

SAMUEL D. TILLMAN 
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I PROPOSE in this memoir to deduce by fair reasoning 

from acknowledged facts a more definite notion than naw 
exists of the meaning of the word ‘‘kinship.” It is my aim 
to analyse ani describe the complicated connection that 
binds an individual, hereditanly, to his parents and to his 
brothers and sisters, and, therefore, by an extension of similar 
links, ta his more distant kinsfolk. I hope by these means to 
set forth the doctrines of heredity in a more orderly and explicit 
manner than is otherwise practicable. 

From the well-known circumstance that an individual may 
transmit to his descendants ancestral qualities which he does not 
himself possess, we are assured that they could not have been 
altogether destroyed in him, but must have maintained their 
existence in a latent form. Therefore each individual may pro- 
perly be conceived as consisting of two parts, one of which is 
latent and only known to us by its effects on his posterity, while 
the other is patent and constitutes the person manifest to our 
senses. 

The adjacent, and, in a broad sense, separate lines of growth 
in which the patent and latent elements are situated, diverge from 
a common group and converge to a common contribution, be- 
cause they were both evolved out of elements contained in a 
structureless ovum, and they jointly contribute the elements 
which form the structureless ova of tneir offspring, 

The annexed diagram illustrates my meaning, and serves to 
show clearly that the span of each of the links in the general 
chain of heredity extends from one structureless stage to another, 
and not from person to person. 


Structureless (.:.... Ait Wativer see es Structureless 
elements in elements in 
eather 0 Geer Latent in Father...... ofispring. 


I will now proceed to consider the quality of the several rela- 
tionships by which the above terms are connected together, 

The observed facts of Keversion enable us to prove that the 
latent elements must be greatly more varied than those that are 
personal or patent. The arguments are as follows:—(1) There 


* Read before the Royal Society, June 13, by Francis Galton, F.R.S. 
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must be room for very great variety, because a single strain of 
impure blood will reasscrt itself after more than eight generations; 
(2) an individual has 256 progenitors in the eighth degree, if 
there have heen no ancestral intermarviages, while under the 
ordinary conditions of social anl neighbourly life, he will cer- 
tainly have hada considerable, though a smaller, number of them; 
(3) the gradual waning of the tendency to reversion as the gene- 
rations increase, conforms to what would occnr if cach fresh 
marriage contributed a competing element for the same place, 
thus diluting the impure strain until its relative importance was 
reduced to an insignificant amount. It follows from these ar u- 
ments that foreach place among the personal elements there 
may exist, and probably often does exist, a great variety of latent 
elements that formerly compete: to fill it. 

IT have spoken of the primary elements as they exist in the 
newly-impregnated ovum, where they are structureless, but con- 
tain the materials out of which structure is evolved. The em- 
bryonic elements are segregated from among them, On what 
principle are they segregated? Clearly it is on some principle 
whose effects are those of ‘‘ Class Representation,” usmg that 
phrase in a perfectly general sense, as indicating a mere fact, and 
avoiding any hypothesis or affirmation on points of detail, about 
most, if not all, of which we are profoundly ignorant. TI give as 
broad 2 meaning to the expression asa politician would give to 
the kindred one, a ‘‘ representative assembly.” By this he means 
to say that the assembly consists of representatives from various 
constituencies, which is a distinct piece of information so far as 
it goes, and is a useful one, although it deals with no matter of 
detail ; it says nothing about the number of electors, their quali- 
fications, or the motives by which they are influenced ; it gives 
no information as to the number of seats; it does not tell us how 
many candidates there are usually for each seat, nor whether the 
same person is eligible for, or may represent at the same time, 
more than one place, nor whether the result of the elections at 
one place may or may not influence those at another (on the 
principle of correlation). After these explanations there can, I 
trust, be no difficulty in accepting my definition of the general 
character of therelation between the embryonic and the structure- 
less elements, that the foriner are the result of election from the 
latter on some method of Class Representation. 

The embryonic elements are defofed into the adult 
person, Development” is a word whose meaning is 
quite as distinct in respect to form, and as vague in re- 
spect to detail, as the phrase we have just been considering ; 
it embraces the combined effects of growth and multiplication, 
as well as those of modification in quality and proportion, under 
both internal and external influences. If we were able to obtain 
an approximate knowledge of the original elements, statistical 
experiences would no doubt enable us to predict the average 
yalue of the form into which they would become developed, just 
as a knowledge of the seeds that were sown would enable us to 
predict in a general way the appearance of the garden when the 
plants had grown up. But the individual variation in each case 
would be great, owing to the large number of variable influences 
concerned in the process of development. 

The latent elements in the embryonic stage must be developed 
by a parallel, I do not say by an identical process, into those of 
the adult stage. Therefore, to avoid all chance of being misap- 
prehended when I collate them, 1 will call, in the diagram I am 
about to give, the one process “ Development (a) ” and the other 
** Development (2).” 

It is not intended to affirm, in making these sub<ivisions, that 
the embryonic and adult stages are distinctly separated ; they are 
continuons, and it is impossible but that they should overlap, 
some elements remaining embryonic while others are compleicly 
formed. Nevertheless the embryo, speaking broadly, may fairly 
be looked upon as consecutive. 

Again, the two processes are not wholly distinct ; on the con- 
trary, the embryo, and even the adult in some degree, must re- 
ceive supplementary contributions derived from their contempo- 
rary latent elements, because ancestral qualities indicated in early 
life frequently disappear and yield place to others. The reverse 
process is doubtful ; it may exist in the embryonic stage, but it 
certainly does not exist in a sensible degree in the adult stage, 
else the later children of a union would resemble their parents 
more nearly than the earlier ones, 

Lastly, I must guard myself against the objection, that thongh 
structure is largely correlated, I have treated it too much as con- 
sisting of separate elements, To this I answer, first, that in 
describing how the embryonic were derived from the structureless 
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elements, I expressly left room for a small degree of correlation ; 
secondly, that in the development of the adult elements of the 
embryonic, there is a perfectly open field for natural selection, 
which is the agency by which correlation is mainly established ; 
and thirdly, that correlation affects groups of elements, and not 
the complete person, as is proved by the frequent occurrence of 
small groups of persistent peculiarities, which do not affect the 
rest of the organism, so far as we know, in any way whatever. 

The ground we have already gained may be described as 
follows :— 

Out of the structureless ovum the embryonic elements are 
taken by Class Representation, an] these are developed (a) into 
the visible adult individnal. On the other hand, returning to 
our starting-point at the structureless ovum, we find, after the 
embryonic elements have been scgrezated, the large residue is 
developed (7) into the latent clements contained in the adult in- 
dividual. All this is summarily expressed in the first two 
columns of the diagrams below. 1 might have inserted vertical 
arrows to show the minor connections between the corresponding 
stages in the two parallel processes, but it would have com- 
plicated the figure. 

In what way do the patent and latent adult elements respec- 
tively contribute representatives towards the structureless stage 
of the next generation? We know that every quality they 
possess may be transmitted to it, but it does not follow that they 
are invariably transmitted. The contributions from the patent 
elements cannot be by ‘* Class,” because their own original ele- 
ments have been themselves specialised, and therefore can con- 
tain no more than one or a few members of each class (which, it 
is true, must have heen somewhat developed, both in numbers 
and variety). Their contributions may therefore be justly de- 
scribed as being effected on some principle that has resulted in a 
‘Family representation,” though whether in a strictly universal 
representation [ do not profess to say. 

As regards the large variety of adult latent elements, they 
cannot all be transmitted, for the following obvious reason ; the 
corresponding qualities of no two parents can be considered 
exactly alike ; therefore the accumulation of sub-varieties, if they 
were all preserved, as the generations rolled onwards, would 
exceed in multitude the wildest flights of rational theory. The 
heritage of peculiarities through the contributions of 1,000 con- 
secutive generations, even supposing a great deal of ancestral 
intermarriage, must far exceed what could be packed into a 
single ovum. The contributions from the latent adult elements 
are therefore no more than representative ; but we know they 
cannot be so on the broad principle of ‘‘ class representation,” if 
the word “class” be applied to the same large orders as before, 
and if the representatives are few in number, because it is incum- 
bent on them to furnish all the various members of each Class 
whence the representatives have to be drawn. Therefore, bear- 
ing in mind what has been just argued, that it is impossible for 
the elements of every individual quality to be contributed, we 
are driven to suppose, as in the previous case, a ‘* Family Repre- 
sentation,” the similar elements contributed by the two parents 
ranking, of course, as of thesame family, It is most important 
to bear in mind that this phrase states a fact and not an hypo- 
thesis ; it does not mean that each andevery Family has just one 
representative, for it is absolutely reticent on all matters of de- 
tail, such as those I enumerated, when speaking of Class Repre- 
sentation. To show the importance which T attach to this dis- 
claimer, I may be permitted to mention what appears to me the 
most probable modus operand’, namely, that it is in reality a large 
selection made on a broader and not a narrower system than 
that of classes, and similar to that obtained by an indiscriminate 
conscription ; thus, ifa large army be drawn frm the provinces 
of a country bya general conscription, its constitution, accord- 
ing to the laws of chance, will reflect with surprising precision 
the qualities of the population whence it was taken ; each village 
will be found to furnish a contingent, and the composition of the 
army will be sensibly the same as if it had been due to a system 
of immediate representation from the several villages. 

The following diagram expresses the whole of the foregoing 
results :—It begins with the structureless elements, whence the 
parent individual was formed, and ends with its contributions to 
the structureless elements, whence his offspring is formed. 

I will now inquire, what are, roughly speaking, the relative 
proportions of the contributions to the elements of the offspring 
made respectively by the patent and latent elements of the adult 
parent? It is better not to complicate the inquiry by speaking, 
at first, of these elements in their entirety, but rather of some 
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special charaeteristic ; thus, to fix the ideas, suppose we are 
speaking about a peculiar skin- nark in an animal, The pecu- 
liarity in question may he conceived (1) as pnrely personal, with- 
out the eonenrrence of any latent equivalents, (2) as personal 
but conjoined with latent equivalents, an1 (3) as existent wholly 
in a latent form. I¢ ean be shown that, in the first ease, the 
power of hereditary transmission is exeeedingly feeble, for 
notwithstanding some exceptions (as in the lost power of 
flight in domestic hirds), the effeets of the use and disuse 
of limbs, and those of habit, are transmitted to posterity 
in only a very slight decree. Again, it can he fairly argued 
that many classes of cases which seem at first sight to fall 
under ease (1), that is, to be purely personal, and to prove 
a larger hereditary influence than what I assign to it, do really 
helong to ease (2). Thus, when individuals born with a peculiar 
mark are reputed to he the first of their race in whom it had ever 
appeared, it would be hazardous in the extreme to argue that the 
latent elements of that mark were whoily deficient in them, It 
is very remarkable (1 was indebted for a knowledge of this faet 
to Mr, Tegetmeier) how nearly every bar or spot found in any 
species of an animal in its wild state may be bred into existenee 
in the domestieated variety of that species ; showing that the 
elements of all these bars and spots are universally present in 
all varieties of the species, though their manifestation may be 
overborne and suppressed, We therefore see that the hereditary 
influences of an animal with respect to any partieular spot are, 
T will not say in every ease, but certainly on the average of many 
eases, much more numerous than if that spot had been purely a 
personal echaraeteristic, without the eoneurrenee of any latent 
elements. Bearing this argument in mind, we shall more justly 
estimate the import of the statistical evidenee to be obtained 


from breeders of animals, I should jndge from the impression 
left by many scattered statistics that it is perfeetly safe to affirm 
that breeders, when they mate two animals, each haviug the 
same unusual charaeteristi:, not throngh known hereditary trans- 
mission, but by supposed variation, wonld consider themselves 
fortunate if one quarter of the progeny inherited that quality. 
Now these snecessful eases are, as I have shown, on the 
average, the prodnce of parents having the peculiarity not only 
in a personal, but also, to some degree, in a latent form. We 
may therefore reasonalily eonclude that, had the latter portion 
heen non-existent, the ratio of successful eases would have heen 
materially diminished. 

T shonld demur on precisely the same grounds to objections 
based on the fact of the transmission of qualities to grandchildren 
being more frequeut through children who possess those qualities 
than through children who do not ; for I maintain that the per- 
sonal manifestation is on the average, though it need not be so 
in every case, a certain proof of the existence of some latent 
elements, 

Having proved how small is the power of hereditary trans- 
mission of the personal elements, we ean easily show how large 
is the transmission of the purely latent elements, in the case (3) 
by appealing to the well-known facts of reversion ; but into 
these it is hardly necessary for me to enterat length. The gene- 
ral and safe eonclusiou is that the eontribution from the patent 
elements is very much less than from the latent ones. 

If we now eombine our results into a single diagram, show- 
ing the fainter stream of heredity by z¢a/ic Zines, and indicating 
those processes by asterisks (*) which were described at length 
in the previous figure, we shall easily recognise the complexity 
of hereditary problems. We see th¥t parents are very indirectly 
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and only partially related to their own children, and that there 
are two lines of connection between them, the one of large and 
the other of small relative importance. The former is a col- 
lateral kinship and very distant, the parent being descended 
through two stages (two asterisks) from a struetureless source, 
and the child (so far as that parent is coneerned) through five 
totally distinct stages from the same souree. The other, but 
unimportant line of connection, is direct, and connects the child 
with the parent through two stages. We shall therefore wonder 
that, notwithstanding the fact ofan average resemblance between 
parent and ehild, the amount of individual variation should not 
he much greater than it is, until we have realised how com- 
plete must be the harmony between evcry variety and its environ- 
ments, in order that the variety should be permanent. 

We also infer from the diagram how near, and yet how sub- 
ject to variation, is the kinship hetween the children of the same 
parents ; for only two stages are required to trace back their de- 
seent to a common origin, which, however, proeceds from four 
separate streams of heredity, namely, the adult patent and latent 
elements of eacb of the two parents, 

An approximate rotion of the nearest conceivable relationship 
between a parent and his ehild may be gained by supposing an 
um containing a great number of balls, marke 1 in various ways, 
and a handful to be drawn out of them at random as a sample. 
This sample would represent the person of a parent. Let us now 


suppose the sample to be examined, and a few hands‘nl of new © 


balls to he marked aceording to the patterns of those found in 
the sample, and to be thrown along with them back into the urn, 
Now let the contents of another urn, representing the influences 
of the other parent, to ke mixed with those of the first, Lastly, 
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suppose a second sample to be drawn ont of the eombined eon- 
tents of the two urns, to represent the offspring. ‘There ean be 
No nearer connection justly conceived to subsist between the 
parent and child than between the two samples ; on the contrary, 
my diagram shows the relationship to be in reality much more 
remote, and consisting of many consecutive stages, and therefore 
hardly to be expressed hy such simple chances. Whenever the 
balls inthe urns are much of the same pattern, the samples will 
be alike, but not otherwise. The offspring of a mongrel stock 
necessarily deviate in appearance from each other and from their 
parents. 

We cannot now fail to be impressed with the fallacy of r:ckon- 
ing inheritance in the nsual way, from parents to offspring, using 
those words in their popular sense of visible personalities. The 
span of the true hereditary link connects, as J have aiready in- 
sisted upon, not the parent with the offspring, but the primary 
elements of the two, such as they existed in the newly impreg- 
nated ova whenez they were respeetively developed. No valid 
exeuse ean he offered for not atten ling to this fact, on the ground 
of our ignorance of the variety and propo tionate values of the 
primary elements, We donot mend matters in the least, but we 
gratuitously add con‘usion to our ignorance, by dealing with he- 
reditary iaets on the plan of ordinary pedigrees—namely, fiom 
the pers ns of ‘he parents to those of their offspring. 

It will he obs-rve1 that, ow'ng to the clearer idea we have now 
obtained of the meaning of kinship and of the consecutiv: phases 
of the chain of life, the various causes of ind. vidual variation can 
be easily and snrely sorted into their proper places, I will men- 
tion a few of them, merely as examples. 

In the segregation of the embryonic elements, if the structure- 
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less ones be diverse without any strongly preponderating element, 
it is impossible to foresce the character of the embryo, just as it 
is impossible to foresee the character of a handful chosen from 
an urn containing a mixed assemblage of variously coloured balls. 
But if they be not diverse, then the embryonic elements will be 
a true sample of the structureless ones, the conditions of purity 
of blood are fulfilled, and the offspring will resemble its parents. 

We also see, in the process by which the embryonic elements 
are obtained, how the curious phenomenon may occur of inherit- 
ance occasionally skipping altemate generations. The more that 
has been removed from the structureless group for the supply of 
the embryonic (which as we have scen, in a nearly sterile destina- 
tion) the less remains for the latent group, too little, it may be, 
to assert itself by that, the only prolific, line of transmission In 
the supposed case it would recuperate itself during the suceeed- 
ing generation, where the elements in question will have re- 
mained wholly latent, owing to their insignihcance in the struc- 
tureless stage of that generation, which would be sufficient to 
secure any portion of it from selection for the embryonic form. 

It isin the stage of development where I presume those in- 
fluences to come in, which cause domesticated animals, when 
turned loose, to become feral. No variety can he stable unless 
the conditions of development concur to maintain the structure- 
less stages of consecutive generations in an unchanged form. It 
is cleariy of no avail to a breeder to obtain a stock by continued 
and careful selection, that shall conform to a desired type, if 
the animals be afterwards reared under other conditions, by 
which the subsequent stages, both latent and patent, shall be 
modified. 

Lastly, it is in the process of selection of elements, both latent 
and patent, from the adult parents for the structureless stage of 
the next generation, where 1 suppose the curious and unknown 
conditions usually 1o occur, through which a change in the habits 
of lile, after the adult age has been reached, is apt to produce 
sterility. I may be permitted to remark, hypothetically, that 
this view appears to be corroborated by the fact, that many 
grains of pollen or many spermatozoa are required to fertilise 
cach ovum, becanse, as it would seem, each separate one does 
not contain a sufficiently complete representation of the primary 
elements to supply the needs of an individual life, and that it is 
only by the accumulation of several separate consignments (so to 
speak) of the representative elements, that the necessary variety 
is ensured. J argue from this that there is a tendency toa large 
individual variation in the constituents of each grain of pollen, 
or spermatozoon, and, by analogy, that there is a similar though 
smaller tendency in each ovum, Also, that changes in the habits 
of life may increase this variation to a degree that involves 
sterility. 

One result of this investigation is to show very clearly that 
large variation in individuals from their parents is not incom- 
patible with the strict doctrine of heredity, but is a consequence 
of it wherever the breed is impure. I am desirous of applying 
these considerations to the intellectual and moral gifts of the 
human race, which is more mongrelised than that of any other 
dumesticated animal. It has been thought by some that the 
fact of children frequently showing marked individual variation 
in ability from that of their parents, is a proof that intellectual 
and moral gifts are not strictly transmitted by inheritance. My 
arguments lead to exactly the opposite result. I show that their 
great individual variation is a necessily under present conditions, 
and | maintain that results derived from large averages are all 
that can he required, and all we could expect to obtain, to prove 
that intellectual and moral gifts are as strictly matters of in- 
heritance as any purely physical qualities. 
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Chemical Society, June 20.—Dr. Frankland, F.R.S., pre- 
sident, in the chair. The president announced that Mr. Hyde 
Ifills had given ten guineas to the fund for promoting original 
research, and promised to further increase the donation by ten 
guineas for each ninety subscribed for the same purpose.—Mr, 
1f. Deacon, on ‘*Deacon’s Method of Obtaining Chlorine, as 
Mlustrating some Principles of Chemical Dynamics.” The pro- 
cess consists in passing a heated mixture of air and hydrochloric 
acid over sulphate of copper, or over pieces of pumice or brick 
saturated with the same. Te finds that the action is essentially 
a surface action, and that there is a certain comparatively small 
range of temperature, between the critical limits of which the 
percentage of hydrochloric acid decomposed varies greatly. The 
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velocity with which the mixed gases pass over the surface of the 
active material also causes considerable variation in the compa- 
ralive amount of chlorine prod ced. 
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SENSATION AND SCIENCE 
IL 


HERE lies before us, as we write, a work of cxcep- 
tionally high merit as a mere literary composition, 
entitled, Ucder die Natur der Cometen, Bettrage zur 
Geschichte und Theorie der Erkenntniss. Von J.C. F. 
Zéllner, Professor an der Universitat, Leipzig. The title 
does all it can to indicate the sensational character of the 
work, which deals not alone with the nature of comets, the 
inferiority of British to German physicists, and the grave 
offence of which a German is guilty when he sees any- 
thing to admire except at home; but also with the errors 
of Thomas Buckle, the relations of Science to Labour 
and Manufacture, and the analogies of development in 
Languages and in Religions! 

It is impossible for us in a brief article to give 
the reader even a general glance at the numberless 
sources of amusement which the work affords. We 
will, therefore, confine our detailed remarks to a few of 
the parts which have most interested us, merely pre- 
mising that we cannot pretend to give anything re- 
sembling a complete analysis of the contents of this 
astounding volume. 

The skeleton, or framework, upon which the fabric is 
supported, consists of some scientific papers by Zéllner, 
extracted from the Transactions of the Royal Society of 
Leipzig. Along with these are reprints of the descrip- 
tions given by Olbers and Bessel of the Comet of 1811 
and Halley’s Comet, with the speculations of these great 
astronomers as to the nature of the forces under which 
the various parts of a comet move, especially with regard 
to the supposed repulsive force exerted by the sun on the 
matter of the tails of all comets but the smallest, and by 
the heads of the large comets upon their tails. 

We must not pause to criticise these speculations, else 
we should be treating of Science, extremely hypothetical 
no doubt, but still Science ; whereas we have undertaken 
to give the reader some information about the progress of 
the Sevsational in Science. But there is one remark which 
must be made. Prof. Zéllner is loud in his denunciations 
of Sir J. Herschel’s remarks on comet’s tails, especially 
where he says in his “ Outlines of Astranomy,” “ There 
is beyond question some profound secret and mystery 
of nature concerned.” On this Zéllner remarks, “ Could 
Sir J. Herschel have foreseen what mischief his mys- 
tical comparisons about comets were to do to the 
brains of his countrymen he would certainly have re- 
frained from employing them.” But with marvellous con- 
sistency he shortly afterwards quotes with approval the 
following passage from Olbers, as far as we can see quite 
as strong as anything of Herschel’s :—“ The particles which 
we see glittering in the comet’s tail are thus not always the 
same. No; incessantly from its nucleus and from its 
proper atmosphere new materials develop themselves, and 
stream off from the comet with astounding (erstaien- 
exswiirdig) velocity to be lost in the vast expanse of 
heaven.” 
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We must confess that the perusal of the seée¢7fe part 
of Prof, Zéllner’s work has not impressed us with the 
highest respect for his originality or even his exactitude. 
“Who drives fat oxen should himself be fat;” so that when 
we found Sir W. Thomson, Helmholtz, and Hofmann 
figuring everywhere among his playthings, we eazerly 
looked to his original paper, the kernel of the volume, for 
something of the very highest order of mathematicaland 
experimental inquiry. But, alas, in vain! We found 
some ordinary “ second-year” mathematics (not always 
correct) and ove sole experimental illustration, of a ludi- 
crously obvious case of Newton’s Third Law of Motion! 
Any mathematical student should surely know, that it does 
not require profound knowledge to calculate the distribution 
of gas or vapour about a spherical body if the law of attrac- 
tion and that connecting pressure and density be assigned. 
But we must again recollect that our business at present 
is not with science, even the fecblest, unless accompanied 
by sensation. 

Our difficulty now lies in selecting. UHundreds of racy 
passages must be omitted, else we should exceed all en- 
durable limits. For, after the nucleus of the work, comes 
a long and ferocious attack upoa Fohwx (sic) Tyudalls 
Conwten-Theorie, which may in the natural course of 
events draw down on poor Zdllner a castigation he will 
never jive to forget. In the words of Btirger, who 
imagined his prototype in a much less perilous position — 


O Zollner! O Zollner ! Entfleuch geschwind. 


It is drawn up in heads like a catechism, and is at least 
as metaphysical ; but we have almost enough of it in the 
first of these heads, which we do our best to translate as 
“The fountain head of scientific knowledge, and its 
practical signification.” A perfect volley of Continuitdt, 
Schamgefithl, Individuum, Causalitat, Theorte der Erschet- 
nung, Lust und Unlust, &c., all in italics, fills many sub- 
sequent pages. We have not read them, save so far as to 
see (by a cursory examination) that Prof. Zéllner employs 
language na doubt intended to be bitterly sarcastic, but 
which is so savage as to defeat its purpose, and which 
would be utterly unjustifiable, even if his half-made, half- 
implied, accusations had any foundation in fact. Section 
13 has the appalling title, ‘‘ Allgemeine Ursachen abnormer 
Erscheinungen begriindet im Zeitgeiste. Verhaltniss der 
Wissenschaft zur Technik und Industrie.” Like a true 
Mephistopheles the author next confesses that he is tired 
of this dry tone, and must bring his victim (the reader, poor 
wretch) into merry company, and show him how jollily one 
can live. Whereupon he rises into the third heaven of 
vapulatory eloquence about the /ofizann-Feter 2u Berlin, 
This seems to have been a sort of scientific high-jinks, 
perfectly harmless from every point of view, But Prof, 
Zollner is a realisation in the flesh of Sydney Smith’s 
ridiculously inapt description of a Scotsman, he cannot 
see a joke—perhaps even the surgical operation would be 
thrown away upon him. 

We next come to a mighty chapter, headed “ Aphoris- 
men zur Geschichte und Theorie der Erkenntniss.” Here 
we get back again to the “trocknen Ton” and deal with 
Causalitét, Causalverhiltniss, Lust und Untust, &c., more 
bewilderingly than before; and we find that it appears 
to the gifted author that “the Phenomenon of Sensation 
is a more fundamental fact of observation than the 
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Mobility of Matter.” 
and as the rest of the work (pp. 321-523) seems, on 
a hasty glance, to be of the same sort, varied only 
by occasional extravagant eulogy of some philosophers 
and denunciation of others, we leave it unnoticed, 
except as regards one particular which will afterwards 
be referred to. 

We now come to the richest part of the volume, the 
preface and introduction, written (as we are told) later than 
the rest, and therefore when the author had managed 
thoroughly to divest himself of all the usual amenities, as 
well as of regard for at least the scientific character of 
certain living philosophers. 

From the introduction we paraphrase as follows (the 
passage follows some fierce remarks about Dr. Tyndall) :— 


“T can assert that, when 1 read the addresses of Sir 
W. Thomson and Prof. Tait to the British Association, 
and when on my return to Leipzig 1 found on my table 
among the scientific novelties the German edition of their 
‘ Natural Philosophy, edited by Helmholtz and Wertheim 
(including particularly section 385), then, indeed, the 
appearance of my work seemed to be a Naturprocess ; 
something necessary in the chain of scientific develop- 
ment, of which even 1 myself scarce knew how it had 
arisen, and what was my share in it. In fact, the desire 
to bring to light in this book what is more or less strug- 
gling to appear in German science, what is bringing out 
a hollow sound now from one string, anon from another ; 
this desire, ] say, has been with me to the latest scratch 
of my pen. 1 therefore doubt not that, simultaneously 
with mine, other heads have been working at the same 
problem, and perhaps in unconscious coincidence have 
arrived at the same solution. May then such facts ever 
more forcibly impress us with the conviction that the 
claims of personal services belong much more to the 
Age and to the Race than to the individual, and that no 
ever so clear conscious selection of means can be com- 
pared with that wonderful harmony with which Nature 
seeks to farther, and at the same time more surely to 
reach, her to us unknown ends,” 


To understand the bearing of the above passage, which 

is simply a literal assertion of 

Deutschland, Deutschland iiber Alles, 

Veber Alles in der Welt, 
the reader must refer to the preface, where he will find 
(along with much metaphysics) a war-dance over the 
mangled scientific reputation of Sir W. Thomson. The 
celebrated “‘moss-grown fragments from the ruins of 
another world” was a joke taken in earnest by many 
even in this country; so we can hardly blame Prof. Zollncr 
for falling into the trap; but why ‘‘ bewachsene” instcad 
of “ bemooste” in translating the passage for thy country- 
men, O Zillner? Prof. Zéllner’s remarks upon British 
philosophers asa class must be given in his own words :— 
* Allein die Speculation ist in der gegenwartigen Ent- 
wickelungsphase der Naturwissenschaft ein so ticf 
empfundenes Lediiriniss, dass selbst hein eut fast nur noch 
tnductiv thatiges Volk, wie die Englander, der Versuchung 
nicht widerstehen kann, sogar uber sathematisch- 
bhysikatischen Hypothesen zu speculiren.” 

Then we have the old question about the discovery of 
Spectrum Analysis, Stokes and Balfour Stewart now 
coming in along with Thomson for their share of the 
grile de coups, So severely accurate a judge as Zéllner 
should, however, have known that Stewart has pointed 
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Kirchhoff mistook his meaning when he 
charged him with error as to the expression for internal 
radiation in terms of the refractive index. A sentence 
from Prof. Tait’s address to Section A, last August, is 
used as a sort of weapon against British scientific men. 
Prof. Zollner here quotes the part that suits him, leaving 
out altogether the portion (immediately following) which 
turns the charge entirely the other way. 

Another indefensible style of controversy we must 
allude to as exhibited by our author. In the above 
extract from his introduction it will be noticed that he 
specially alludes to Section 385 of Thomson’s and Tait’s 
book. In the preface we find the following condemnation 
of it, which is calculated to ensure notoriety. ‘1 venture 
deliberately to assert that in the whole of German physical 
literature there cannot be found one single text-book which, 
in the short space of only thirty lincs, contains such a 
plentitude of wéso/ufe nonsense.” It is true there is a 
jokelet in this (now) celebrated section, something about 
catching a luminous corpuscle and examining it—it forms 
the text for a good many severe remarks ; but Prof, 
Zoliner goes further, and accuses the authors of the 
work of discourtesy to Weber, which certainly no one 
who understands the original or the German translation 
(which we have taken the trouble to consult) will find in 
either. 

Whether Thomson and Tait, with Helmholtz and 
Clerk-Maxwell on their side, or Weber with the assistance 
of Neumann (and Zollner), shall ultimately be found 
correct ona purely scientific question, it is not our present 
business to inquire; what we do object to is the sensational 
imputation of discourtesy, if not of something worse, 
especially when the object of this imagined insult is a 
venerable philosopher who will undoubtedly leave a 
permanent mark on the history of his time. 

lt would next be our task to show how heartily Helm- 
holtz is pitched into for having sanctioned by his name 
the Geman translation of the work in question, and for 
his worthy recognition of Sir W. Thomson’s scientific 
discoveries ; but enough--Deutschland iiber Alles, and 
down with every Deutscher who sees aught to admire 
or to respect beyond the limits of Germany ! 
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CONCRETE ARITHMETIC 


Concrete Arithmetic; an Introduction to the Elements of 
the Abstract Science of Number. For young Children, 
By Temple Augustus Orme. (Groombridge and Sons, 
1872.) 


Se IR, according to the custom of this town, he is of 


age when he knows how to count up to twelve 
pence ; and he shall answer in a writ of right when he is 
of that age.” * The work before us will not only enable a 
pupil to do this, but further gives an excellent account of 
the first six processes cnumerated in the old poem t :— 
Septem sunt partes, non plures, istius artis ; 
Addere, subtrahere, duplareque dimidiare 


Sextaque dividere est, sed quinta est multiplicare 
Radicem extrahere pars septima dicitur esse. 
* Year-book of Edward I, a.p. 1292. Salop Iter., edited by Horwood, 


Pp. 220, 
¢°The De Alsorisn: quoted from Halliwell’s ‘‘Rara Mathematica,” by 
De Morgan, “ Arithmetical Books,” p. r5. 
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The passave from the one rule to the next is very gradual, 
but never tedious ; there is copious explanation, but yet 
we think no superfluous verbiage. Every page is to the 
point, and marks the writer as one who has had practi- 
cally to deal with the sort of young minds for whom his 
work is primarily if not solely intended. The book isa 
thoroughly rational one, though at first sight the reader 
may think he has stumbled by mistake upon an elaborate 
treatise on the subject of dominoes, for the method of 
teaching is based on a combination of what has been 
called “palpable” with written arithmetic. In actual 
teaching the palpable method is the one adopted. Mr. 
Orme’s own words are, “ Teachers are strongly recom- 
mended to take every available opportunity of using suit- 
able blocks of wood to represent units, tens, hundreds, 
and thousands, and I should wish it to be distinctly 
understood that, without these blocks or some substitute 
for them, the subject will become too abstract to be com- 
prehended by those for whose sole benefit this book has 
been compiled” (Preface, p. 4,; and on p. 7 the resemb- 
lance of each diagram to a domino suggests the remark, 
“Learn to play at the game called dominoes ; this will 
teach you how to tell the number of dots in a figure very 
quickly.” 

The main divisions are occupied with units, or single 
unpacked things; tens, or single unpacked deca-units ; 
hundreds, or single unpacked hecto-units ; and thousands, 
or single unpacked kilo-units. From some of the terms 
here employed, it might be supposed that the work treats 
principally of questions concerned with metres, decimetres, 
and other quantities, which require an acquaintance w.th 
the metric system; but this is not the case, though it is 
well fitted to serve as an introduction ta the use of such 
asystem. Special reference to this system is confined to 
two pages of ‘‘ Directions,’ where the dimensions of a 
square centimetre are represented in a figure. 

The following extract from the Preface will serve to 
show the spirit by which the writer is actuated :—“‘1f 
the teacher proceeds in this way (2, by the palpable 
method of using blocks) he willbe amply rewarded by 
finding that children, not so stupid as they are often 
said to be, will frequently make out processes of their 
own for arriving at truths, having beea taught to rely not 
on rules, but on reason; and occasionally the youngest 
pupil will unconsciously show his teacher how to teach. , 
... More good will arise from the introduction of a 
scientific method into the teaching of the ordinary sub- 
jects of education than will accrue from object lessons, 
or the freely-accepted dicta of men of science.” In thus 
letting Mr. Orme speak for himself, we shall best put be- 
fore our readers the object aimed at in his book—an ob- 
ject which he seems to us to have compassed ; and as we 
think it is a right one, it is on this ground we venture to 
recommend the work to all who may be in search of a 
good elementary introduction to arithmetic. If they care- 
fully follow out the advice given, and pursue the plan 
laid down, they will convey a sound and accurate view of 
the subject, and that without wearying the young student. 
There is good store of simple and varied exercises ia 
this handy volume, which may readily be curtailed or 
enlarged, according to each individual case. The only 
typographical faults we have to point out occur on pp. 
30, 104, and 105, and are readily corrected. 
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mend the book as the work of a “cunning” arithme- 
tician. “It is pitie that commonlie more care is had, 
yea, and that emonges verie wise men, to finde out 
rather a cunnynge man for their horse, than a cuanyng 
man for their children.” * 


OUR BOOK SHELF 


Contribution io the Biology and History of the Develop- 
ment of the Ustilaginee. By Dr. A. Fischer von 
Waldheim. Translated for the Transactions of the 
New York State Agricultural Society for 1870. From 
‘Pringsheim’s Jahrbiicher,” vol. ii, part 1, 2, 1869. 
(Albany, New York: 1872.) 


THE section of Fungi to which the Ustilagines belong 
has occupied cofsiderable attention from mycologists 
during the past quarter of a century. Old notions of the 
autonomy of species have been dispersed, and at the 
present time all the old genera are suspected, some are 
condemned, and not a few amalgamated. The present 
condition of the classification of the Uredinous Conio- 
mycetes is eminently transitional; so much has been 
written, so many observations made that await confirma- 
tion, or require further researches to render the work com- 
plete, that no one would be rash enough to predict what 
another twenty years may accomplish towards settling the 
relations of the genera in this group to each other. From 
the vague notions and doubts of Unger’s “ Exantheme” in 
1833, Leveille’s researches in 1839, ulasne’s first memoir 
in 1847, De Bary’s “ Brandpilze” in 1853, Tulasne’s second 
memoir in 1854, there has been a regular advance in the 
accumulation of observations and the record of facts up 
to the publication of Fischer von Waldheim’s communi- 
cation in 1869. The relationsof Zréchobasis to Puccinia, 
of some species of Lecyéhea to Afclaupsora, of others to 
Phraguidinn, are admitted on every hand ; but whether 
Trichobasis, Puccinia, Uromyces, and .2-cidiuim, shall all 
give way to an amalgamated genus, in which the four 
forms shall be recognised as four conditions of the same 
plant, though accepted by some, cannot yet be considered 
as settled beyond a doubt. The more sceptical of myco- 
logists suspend their judgment, and await the confirmation 
of certain observations. Whatever the result may be, 
there can be but one opinion that such men as Tulasne, 
Leveille, De Bary, and others, deserve all commendation 
for the work they have accomplished, Whilst the Uredines 
Proper have suffered greatly in the stability of their 
generic distinctions, the Ustilaginous group has at present 
maintained its character for the autonomy of its species. 
Up to the present 77//etia, Ustilago, Thecaphora, and 
Urocystis, seem to represent comparatively stable genera. 
It is not impossible that this is more seewng than real, 
and that future workers may reveal affinities more close 
than as yet are suspected. The “contribution” of 
Fischer von Waldheim dates as far back as 1869, although 
now presented for the first time in an English dress, and 
we have to thank our Transatlantic cousins for having 
accomplished this fact. The New York State Agrieul- 


* tural Society is wise to diffuse this and all similar infor- 


We com- 


mation amongst its members. None are more decply in- 
terested in the development, conditions of growth, and 
metamorphisms (if any) of the “Smuts” than agricul- 
turists, and to no societies should we look with more 
confidence for the publication of such memoirs as the 
present. How far they have accomplished this belongs 
to the past, and has become history; what they may doin 
the future lies within theirown power. The memoir now 
published commences with a very good digest of the 
literature of the subject, after which follow the personal 
observations of the author on the mycelium and spore 


* Ascham, ‘The Schoolmaster,” Book I. 
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growth in 7v/letia, Ustélago, and Urocystis. The synopsis 
of the Ustilaginc:e in relation to their supporting plants 
and the place of their spore formation will be very useful 
to stucents, as will also the counter-synopsis of the sup- 
porting plants, andthe Ustilagineze occurring on them, 
The details of the germination of spores, direction and 
character of the promycelia, the effects o1 moisture, light, 
&c., measurements of threads and spores, all combine to 
render this a useful contribution to the literature of the 
Smuts, although not containing any startling discoveries. 
It is just what it professes to be, the ;record of observa- 
tions on the germination of the spores of several of the 
Ustilagines under artificial cultivation, as a supplement to 
Tulasne’s memoir in which this history of development 
was deficient. It would have been an advantage had this 
“ Contribution” made its appearance in the trade as a 
separate publication with a London publisher, at a fixed 
price, so that all persons intercsted in the subject in this 
country might have obtained copies, and recommended the 
work to their mycological, horticultural, and agricultural 
friends. UB IC. (C 
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[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. | 


The Philippine Islands 


ENCLOSED you will find:—1. A list of Earthquakes on the 
Philippine Islands from January to March 1872. As communi- 
cation is very bad here, and meteorological observaticns are sel- 
dom made and noted down, I may say that most of the earth- 
quakes do not come to our knowledge at all. I believe I donot 
say too much in expressing my opinion that there may be, at least, 
one earthquake every day at some one spot in this Archipelago. 
2. Description of a Typhoon, which I witnessed at Cebu. 


EARTHQUAKES ON THE PHILIPPINE ISLANDS 


Since my last communication to the list of earthquakes to your 
journal (Feb. 5, 1872) I have noted the following :— 
1872 


Jan. 27, Zambales in Luzon, E.-W., many and strong shocks. 
Feb. 7, Camarines on Luzon, twice. 
Mar. 5, Manila, weak, 9 A.M. Thecetvenrere 


6, Province Laguna in Luzon, 9 A.M. 
perhaps on the same day, and a mistake has been 
made in the letter which announced the second. 

22, Manila, several very strong shocks. 
Province Batangas in Luzon. 


TYPHOON AT CEBU 
April 4, 1 witne:sed a Typhoon in the harbour of Cebu, Philip- 
pine Islands, on board 11.M.S. essav, Captain Chimmo. 
The following gives a short description of it, hoping that the 
officers of that ship will publish a detailed account of this in- 
teresting storm :— 


” 


Barometer 
Sh A.M. 29°96 
2h PLM. 29°52 Strong N.W. winds, heavy rains. 
ghas! oa ; 
6h ee 20551 Wind, N.W. (4 to 8) rain. 
gh eo 40 Wind and rain ceasing, till 
8h op rete some heavy squalls from N.W., followed 


by perfect calm. 

Lowest marking of the barometer, till most 
furious squall from $.E. (11) with heavy 
rains and lightning. This furious storm 
lasted about ten minutes, and then, vary- 
ing from $.E. to S. W. (hardest from S.) 
diminished slightly; barometer rising 
rapidly. 


SUG Ean e0r2o 


Toh re LOD Wind steadier, squalls less frequent, and 
heavy rain ceased. 
12h, 29°86 Wind steady from 8.S.E. (5) dying away 


till daylight. 
About eighteen vessels were thrown on shore, more or less 
damaged, many houses unroofed, and native huts blown away 


NATURE 


[Fuly 4, 1872 


throughout the island Cebu, and several lives lost. At Ilorlo in 
Panay the storm did a great deal of damage too; at Manila it 
was not observed at all. It is said that there must have been at 
the same time a storm at Sargoon. Typhoons are very rare as 
far south as Cebu, and are said not to have been observed for 
twenty years. This storm proves to be a real typhoon, according 
to the variation of the wind and the calm betwen it, showing 
that the centre passed Cuba, 


Manila, April 15 ADOLF BERNHARD MEYER 


The Conservation of Energy not a Fact, but a Heresy 
of Science 


PERMIT me a few words in reply to Mr. Brooke’s strictures in 
your journal (No. 137) upon my article on ‘*The Ileresies of 
Science” in the London Quarterly Review of July last. 

Mr. Brooke asserts that in the article ‘‘ two widely different 
principles are oddly linked together as heretical dogmas, the 
doctrine of Evolution and the Conservation of Energy.” Now, 
so far from these doctrines being oddly linked together as heresies, 
they are not linked at all. Itis not the doctrine of Evolution, 
but the hypothesis of Natural Selection that I affirm to be one 
of the great heresies of modern science. Evolution is dealt with 
only so far as is found necessary to prove that the theory of 
Natural Selection is false. The two heresies named are con- 
nected in the article because I found so many physicists 
employing them to overthrow some of the best established 
truths in philosophy. Of this Mr. Brooke is perfectly aware, 
since he expresses regret that ‘‘ the principle of the Conservation 
of Inergy has by some been misapplied in a fruitless endeavour 
to supersede the necessity of a creative intelligence.” 

“The Conservation of Energy a Fact, not a Heresy of Science,” 
is the title of Mr. Brooke’s paper. To this assertion I need only 
oppose some of his own admissions. He complains that the 
proposition—viz., ‘‘that the amount of energy in the world is un- 
changeable, the sum of the actual or kinetic and potential 
energies being a constant quantity—has been by some writers 
rather overstrained.” ‘It may,” he adds, ‘‘be taken as a 
postulate, and is probably true, but it is a proposition that is 
equally incapable of proof or of disproof, because the amount 
of potential energy in a body can be determined only by its 
development into actual energy, and cannot therefore be pre- 
dicated.” 

Are then our judgments respecting that which Mr. Brooke 
asserts to be a fact of science only probably true? Surely there 
is contradiction here. J take it that science is knowledge, and 
that consequently judgments not accompanied by a conviction of 
certainty, but merely possessing a higher or lower degree of 
probability, are altogether outside the sphere of science. As 
Mr. Brooke accepts the {doctrine of the Conservation of Energy 
asa truth of science, it is not competent for him to maintain 
that the proposition—viz., ‘‘that the amount of energy in the 
world is unchangeable, the sum of the actual or kinetic and 
potential energies being a'constant quantity ”’—is equally incapable 
of proof or disproof, unless he can show that it expresses one of 
those primary convictions of the mind which constitute the very 
starting points of human thought. Let Mr. Brooke do this, and 
there is an end to all discussion on the subject. By one of the 
laws of thought a proposition which can neither be proved nor 
disproved, but by other propositions not more ‘evident or more 
certain, must, by all rational minds, be accepted as true. In 
this region doubt becomes suicidal by self-contradiction. It is 
easy to show that the proposition which constitutes the scientific 
expression of the doctrine of the Conservation of Energy is not 
the symbol of a primary synthetical judgment. It is really 
nothing but a truism rendering to the scientific inquirer no 
higher service than the statement that ‘‘ every effect must have a 
cause.” In all such cases we grant the truth of the proposition 
when we grant the definition of either of its related terms. 
‘« That everything which begins to be has been produced, imme- 
diately or mediately by the power of an intelligent being,” is the 
only philosophic expression of the great law of causation. 
Stated thus it becomes the appropriate symbol of a primary and 
necessary synthetical judgment of which every sane mind is 
conscious. No less a thinker than the late Sir John Ilerschel 
held that the doctrine of the Conservation of Energy is a mere 
truism. It is so as the result of the introduction of what he 
terms the unfortunate phrase “ potential energy.” 

Mr. Brooke says that ‘‘ energy is the power of doing work.” 
Tle does not tell us what he means by work. If he means 
motion in any of its modes, then he confounds what he holds to 
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be distinct realities, viz., Force and Energy. Further, he states 
that “the term ‘potential’ applied to Iorce or Energy means 
inactive, but capable of being called into action, Thus, if a 
weight be raised, a certain amount of energy is expended in 
raising it, and so long as the body is supported the energy ex- 
pended in raising it remains potential in it, but when allowed to 
fall freely 7s vacuo to the level from which it was raised, the 
body acquires exactly the amount of energy that was expended 
in raising it.’ This too is the view of Tyndall and Lalfour 
Stewart, «According to this doctrine, if 1 throw a stone up- 
wards, say to the height of twenty feet, the energy expended is 
not lost, but gradually changed in form as the stone ascends. 
When the stone leaves the hand its energy is actual, at its 
maximum height it is potential. As a form of potential energy 
it isa kind of power existent in the stone, but unexerted until 
the stone begins to descend. According to the theory of con- 
servation this unexerted power is not a reality which abides in 
the stone by virtue of its constitution, but a power that may be 
lost, and lost as quickly as it was gained, When the stene 
reaches the ground it possesses no energy beyond a portion of 
the heat generated by the collision. The advocates of the con- 
servation hypothesis tell us that the potential energy of the stone 
at its maximum height is a power to do work: We inquire 
what work, and are gravely assured that the stotie has power to 
fall, which it could not do when it rested upon the ground! Let 
us suppose that when the stone leaves my hand I was standing 
on a covered coal-pit two thensand feet deep, and that I remove 
the cover as the stone descends, if, as Mr. Brooke affirms, the 
Conservation of Enetgy is a fact, it follows that when the stone 
lis fallen thicagh twenty feet it will rematr susp*nded over the 
pit. By its ascent it acquired power to fall only twenty feet, tict 
two thousand and twenty feet. The metaphysicians, so much 
belaboured by Prof. Tait and other physicists, have ventured to 
think that the force of gravity has something to do with the fall 
of the stone. I havecertainly found myself unable, even with the 
aid of the scientific imagination, to form an intelligible idea of the 
reality supposed to be symbolised by the term “ potential energy.” 
The thecry cf the Gonservation of Energy as now maintained by 
Poysicists is opposed in several respects to the doctrine of the 
conservation of force asheld by Faraday. Stewart, brooke, and 
others teach must explicitly that energy is not only constantly 
changing its furm, but always shifting about from one portion of 
matter to another. If I mistake iiot, Faraday asserts the very 
oppogite tespesting force. He seems to teach that each material 
particle, into whatever comb-natiors it may enter, retains all its 
original forces, ‘‘ A particle of oxygen,” he says, ‘‘is evera 
particle of oxygen.” 

Mr. Brooke makes other admissions which are as inconsistent 
with the truth of the doctrine of the conservation as the one I 
have examined. ‘lhese, however, ] must leave for the p-esent. 
I feel that the most satisfactory reply to Mr. Brooke’s strictures 
would be to quote here, with two trifling exceptions, the portion 
of my article wh‘ch relates to the conservation of energy. Those 
exceptions I will now name. First, I withdraw what I have 
said respecting Mr. Brooke's view of the nature of latent heat. 
Aly sole reason for not in this connection quoting more was that 
I had assumed his perfect agreement with Prof. Tait. In this 
it seems I was wrong, since Mr. Brooke declares that he is un- 
able to derive any definite idea from Prof. Tait’s statement. I 
am sorry that Mr. Brooke should have supposed that the omission 
of the sentence named was due to a lack of literary honesty. I 
wonder that it did not occur to him that another and more 
charitable explanation was possible. Secondly, I was in error 
as to the weights employed by Dr. Joule in one of his experi- 
ments for determining the mechanical equivalent of heat. But 
this error relates merely to the form, not to the ultimate result 
of the experiment ; and consequently in no way invalidates my 
reasoning. Ifolding, as I do, that forces are both conserved and 
correlated, I feel no difficulty whatever in acceptiug the facts 
established by Dr. Joule. He avoids speculation regarding the 
nature of force in itself, and deals exclusively with its manitesta- 
tions. Thus, his discovery of ‘‘the mechanical equivalent of 
heat” is the discovery of a relation between two classes of effects. 

There is one misrepresentation in Mr. Brooke’s review of my 
article ] must here point out. Ile says, ‘‘the reviewer thus 
quaintly expresses the relations of force, energy, and motion :— 
A given moiiun viewed as a cause is force, while the very same 
motion thought as an effect is energy.” Butthis is not my doc- 
trine. JI am here dealing with the consequences of one of Mr. 
Justice Grove’s assumptions, viz., that if we attempt to analyse 


our conception of force, viewed as the cause of any perceived 
motion, we can get nothing beyond some antecedent motion. 
Mr. Brooke complains that the misapplication of the term 
“*force ” has led to great confusion in physics. Ilis own state- 
ments are nevertheless unsatisfactory, if not contradictory. He 
accepts the definition of force given by Faraday. But this so- 
called definition by Faraday is not definition at all. It merely 
tells us what force does, not what force is. Mr, Brooke adds 
that the definition ‘‘ may perhaps with advantage be thus ampli- 
fied :—Force is a mutual action between the atoms or molecules 
of matter.” 

But these molecular actions or motions are the effects of force, 
but not force itself. In no instance whatever can force be re- 
solved into molectilar motion. Mr. Brooke says, ‘One finds 
oneself occasionaily brought by circumstances into an unwel- 
come generalisation. Thus the reviewer, speaking of the sup- 
porters of ‘conservation’ inthe lump, says ‘they take it for 
granted that force is motion and nothing but motion.’ This the 
writer entirely and absolutely denies.” Will Mr. Brooke show 
that this denial is in harmony with his assertion that ‘force is 
a mutual action between the atoms or molecules of matter?” I 
cannot, My reasons for rejecting the assumptions on which the 
doctrine of the conservation of energy rests are not noticed by 
Mi. Brooke. These assumptions I have shown belong to false 
and exploded metaphysics.” A false philosophy of causation, it 
is easy to prove, his greatly retarded the progress of science. 

1 perceive that Mr. Brooke has used for reference one of a 
small number of copies of my article printed for private circula- 
tion. Unfortunately the paging does not correspond with that of 
the review. Had I only anticipated the pleasure of an encounter 
with Mr. B.ooke, I would gladly have sent him the review itself. 
As Mr. Brooke is aware of what passed at a very recent meeting 
of the Victoria Institute, I cannot longer withhold my name, 

Sale, near Manchester, June 26 JOHN Moore 


Water Analysis 


In Nature for June 27, 1872, Mr. Wanklyn directs atten- 
tion to the facts that his paper on water analysis appeared in 
1867, and that in 1868 he gave some absolute errors obtained 
with his process. 

Me. Wanklyn then proceeds to say :—‘* We have never said 
that distillation of albumin with alkaline permanganate converted 
the whole of the nitrozen of the albumin into ammonia. The 
assertion in your article is therefore untrue.” Mr. Wanklyn’s 
ideas of triith are probably peculiar, for if he will refer to his 
paper of June Zo, 1867 (Chem. Soc. Jour. vol. v. N.S. p. 448), 
he will find the following :—‘‘ Direct experiments in which 
a known quantity of urea, gelatin, and albumin were taken, 
have shown that all the nitrogen in these substances is obtainabie 
in the form of ammonia when they are subjected to the treatment 
about to be described, and has disclosed the very singular fact 
that boiling with a caustic alkali hberates one-third of the nitro- 
gen, Loth of albumin and of gelatin, in the form of ammonia, and 
that a subsequent boiling with permanganate of potash liberates 
the other two-thirds.” 

Nut a word is said in the paper about carrying on the perman- 
ganate treatment to dryness, and the only reference to such treat- 
ment is on page 450, where it is stated that boiling to dryness 
with potash alone causes the evolution of a ‘‘full third ” of the 


nitrogen as ammonia. 
THE WRITER OF THE ARTICLE 


Scintillation 


CAN any of your scientific correspondents tell me whether the 
following observation has been published, and, if so, where? 

By very slight squinting, or (as suggested to me by a friend) 
by a slight pressure on one eye, we obtain two images of a star 
as viewed simultaneously from two stations a few inches apart. 
We made the experiment some nights ago, and could detect no 
relation whatever between the scintillations of the two. This 
seems to explain how little trace of the phenomenon remains 
when a telescope is used, for in that case we have a sort of inte- 
gration performed over the whole aperture of the objet 


To Entomologists ee 


Iiow often is it that the entomologist has to rezret the want 
of his net? The rare butterfly, by some curious perversity, is 
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certain to be seen when the net is not at hand. Tow, under 
such circumstances, is the butterfly to be caught? I rephy, wait 
till it settles, and then pick it up. Perhaps most of your readers 
will reply “Absurd, no butterfly will sit to be caught in that way.” 
Try and see. Whenever the butterfly settles you may walk 
quickly up to within a short distance from it; the distance will 
depend on the nature of the butterfly. Arrived at a short dis- 
tance from the butterfly, the motion must now be slow and even, 
and asthe hand is slowly and steadily advanced towards the 
butterfly, it will take little or no notice of it, and may be easily 
picked up with the fingers, In Maly this spring T picked up in 
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this manner both varieties of swallow-tails, as many as five when 
walking one afternoon. I have also caught in this way, whites, 
red admirals, painted ladies, peacocks, and many other smaller 
varieties. This manner of catching butterflies does look sus- 
picionsly like the old stary of catching birds by pulting salt on 
their tails. Before anyone condemns it, Iask him to give ita 
fair trial, and 1 have no donbt he will be astonished at his 
success, The only thing to guard against is any jerkiness in 
your motions. All your motions when near the butterfly must 
be slow and regular. Perhaps the butterfly may not sit long 
enough for you to approach it by such slow motions. If the 
butterfly does rise take care not to change your slow and steady 
motions, and it will take no notice of you, and will often settle 
again within a few inches of your hand, Often the butterfly 
takes no notice of you; at other times it seems sensible of dan- 
ger, but generally contents itself by folding its wings as close as 
possible, as if to escape notice. When ihe wings are in this 
position the butterfly is caught with least damage to its plumage. 
But in some cases the wings are open. When that is the case I 
have sometimes folded the wings before picking them up, in 
order to save the plumage, so tame are they under this treat- 
ment. At first I thought it was necessary to approach the butter- 
fly from behind, and keep out of sight as much as possible, but 
this T find, though an advantage, is not essential. Of course I 
do not advocate this plan of catching butterflies when a net can 
be got, as it is much slower and not so certain. Yet it has ils 
advantages. Yon get the butterfly without breaking iis wings or 
rufiling 2 feather, and if not a good specimen you c2a let it away 
unhurt. 162k. 


SEF E SIN” IR Web VON LUINY 


hi R. E. T. CHAPMAN has met his death by an cx- 

plosion im his Iaboratory at Riib: land in the Hartz. 
A letter containing this sad news has the following 
particulars :— 

“ As you are probably aware, Mr. Chapman’s work was 
always in the laboratory, and it was there on the 25th 
inst. (June) that the accident occurred. On the mornmg 
of that day Mr. Chapman had a conversation with the 
gentlemen here, and shortly aftr this, at 11 AM., the 
bomb-proof building in which he was with three workmen 
exploded with a tremendous crash. Mr. Chapman may 
perhaps have informed you that latterly he has been 
chiefly engaged with the production of ni:ric methyl- 
wther, with which he has been making various expri- 
ments, and we cannot explain the catastrophe otherwise 
than that he was not thoroughly aware of the great cx- 
plosibility of this substance. The workmen present 
having also all perished, it is unfortunately not possible 
to obtain any details. The force of the explosion was so 
tremendous that all the surrounding buildings have been 
more or less injured, and about ten people seriously 
wounded.” 


The substance I presume was nitrate of methyl. Tfso, 
this lamentable accident furnishes another proof of the 
treacherous nature of explosives which, like nitro-glycerine 
and gun-cotton, contain hydrogen and carbon associated 
with nitrogen oxides, 

Mr. Chapman was only in his twenty-seventh year 
when his career was thus prematurely closed. A pupil 
of Hoffmann and Wolbe, he was a prolific author of 
original researches in organic chemistry. Perhaps the 
best known of Mr. Chapman’s rescarches is his study 


[Fuly 4, 1872 


of limited oxidation. This process, in his hands and 
those of others, furnished chemists with a valuable method 
of chemical diagnosis. The little work on the Analysis 
of Potable Waters, by Mr. Chapman and Mr. Wanklyn, 
is a well-known work of reference on this important sub- 
ect. 

1 Mr. Chapman was an enthusiastic worker. His 
manipulative skill was of a high order, and his ac- 
quaintance with organic chemistry very cxtensive, his 
researches in tnis branch of science being very nu- 
merous, If he had lived, and had an opportunity of 
continuous scientific work, it i: impossible to doubt 
that he would have contributed his quota towards 
rescuing our country from the too just reproach of 
rapidly becoming more and more sterile in chemical 
discoveries. 

His intimate friends esteemed him highly, for he was a 
man of varied culture and singular conversational power. 
It was always a matter of regret to all true friends of 
science that a man of such proved ability and promise 
should have been compelled in a manner to banish him- 
self in order to gain a livelihood. His letters show 
that even in the remote place of his exile his brain 
was busy with chemical and physical questions. He 
must have been killed instantly, and therefore without 
pain. And certainly as a brave and loyal soldicr of 
science slain on the bittle-ficld of the laboratory, his 
death, like his life, showed his unwearied devotion to 
science. We can ill afford to lose such men. 

FREDERICK GUTHRIE 


PR. WILLIAM STRAIPSON * 


[ TED, at Wchester, Maryland, May 26, of con- 

suimpticn, Dr. William Stimpson, Secretary of the 
Chicago Academy of Sciences, in the forty-second year 
of his age. 

The announcement of the death of Dr. Stimpson will 
be received with profound regret, not only by a wide circle 
of friends here, but throughout the country, Science has 
lost an assiduous cultivator, the value of whose labours was 
recognised in both hemispheres. 

For the second time in the course of a few years the 
Chicazo Academy is called upon to mourn the loss of an 
accomplished secretary. Under Dr. Stimpson’s energctic 
supervision, the collec.ions gathered within its walls at 
the time of the great fire, in magnitude and importance 
ranked fifth in the United States, and so admirable were 
his arrangements that they were flowing in from every 
quarter of the world. Their total destruction on the morn- 
ing of the oth of Octobcr last was a terrible blow to the 
secretary. His private losses, too, were beyond compu- 
tation, embracing as they did a choice scientific library, 
gathered at different intervals—many of the volumes being 
out of print, and many of them being presentation copies 
from the authors—and also all his manuscripts, including 
those of the Government Japan Expedition, of which he 
was the naturalist, which were written out ior publication, 
and were copiously illustrated by drawings, many of which 
were engraved, Thus, in an hour, perished the results of 
twenty years’ unremitting scientific labour. 

To show the high estimation in which Dr, Stimpson 
was held by men engaged in kindred pursuits, it may be 
stated that, at the instigation of Agassiz, the results of the 
deep-sea dredgings of the United States Coast Survey 
were passed over to him for description—a task calling 
for the most exact and extensive knowledge. 

After the terribie calamity to which we have referred, 
Dr. Stimpson remarked that he had not the heart to 
attempt to enter upon his life-work again, but would 
devote all his energies to the restoration of the Academy. 


’ From the Chicago /z¢er-Ocean, Communicated by Mr. J. Gwyn Jeffreys. 
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“Tf,” said he, “I live to the ordinary age, I will gather a 
nobler collection than we have lost.” The Smithsonian 
Institute, which from the first had been the generous 
patron of the Academy, was ready to transfer to him 
duplicates ; the Musenm of Comparative Anatomy, at 
Cambridge, through Ag-ssiz, its director, had invited him 
to go there and select from its ample stores what he 
desired ; and learned societies at home and abroad, in 
response to his appeals, were forwarding to his care copies 
of their Transactions. Under such auspices, the members 
of the Academy felt that its losses would soon be restored, 
and that its prestige would be more commanding than 
ever before. They now feel that in the death of their 
secretary they sustain a loss which is irreparable. 

Dr. Stimpson had for some years the premonitions of 
the disease to which he has just snccumbed. Two years 
ago he passed the winter on the Florida coast, making 
extensive collections of the flora and fauna of that region. 
The moist, warm breath of the ocean, he thought, invigo- 
rated him. Last autumn he repaired, in company with 
Dr. Veille, to the same region, embarking on board one 
of the Coast Survey steamers to superintend the deep- 
sea dredgings ; but he had returns of hemorrhage, which 
so far prostrated him as to defeat his purposes. For 
seventy days he remained on board, with nothing but ship 
fare to eat, at which his stomach revolted. Gaining the 
land, he was transferred to a hotel, but his physical 
powers were past the rallying point. Aecompanied by 
Dr. Veille, he was at length placed on board a steamer, 
which landed him in Baltimore, from which place, by a 
short journey in a carriage, he was conveyed to IIchester, 
where reside his wife’s friends. Here he lingered a few 
weeks, dictating letters and pencilling short ones to his 
most intimate friends. And now comes the intelligence 
that the grave has closed over him, and that in his dying 
hours his thoughts centred on the Academy. 

Dr. Stimpson had qualities which attracted, by the 
strongest ties, all who had personal relations with him. 
Modest and retiring in his disposition, the casual ac- 
quaintance little knew the vast range and the minute 
accuracy of his information—information gathered not 
simply from books, but from personal observation in 
every quarter of the globe. He has published enough 
already to create for his name an honourable place in 
the scientific opinion of the world; but if the full results 
of his labours could have been brought ont, few scientific 
men in the country would have occupied a more com- 
manding position. s IIs WN 18 
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UIEUE. (GIBV ALOU SOVLI RIN ECAUNTE FATE IR OD, 
OXFORD MUSEUS 
<e 


ERE has just arrived at the Oxford Museum the 

skeleton of a full-grown male Ceylon elephant. 
During the visit of the Dnke of Edinburgh to Ceylon 
there were two elephant drives, or kraals, held, of which 
full accounts were given in the daily papers at the time. 
Tt may be remembered that at one of these kraals a large 
male elephant, a2 rogue, was driven into the terminal 
enclosure, together with several other smaller wild ele- 
phants. The rogue charged the tame elephants introduced 
amongst the wild ones, knocking them over repeatedly, 
and effectually preventing the process of noosing., It was 
at length found necessary to shoot him, in order that the 
remainder of the elephants might be secured. 

The Governor of the island, Sir Hercules Robinson, 
desired that the skeleton of the animal should be 
preserved, and the Hon. P. C. Layard undertook 
the task. The elephant was covered slightly with 
earth, so as to protect the bones from rapacious birds ; 
and the mound thus formed was fenced round to keep off 
jackals, &c. As soon as the bones were cleaned, they 
were collected and transported to Colombo. Mr. Layard, 
with his well-known zeal for the promotion of science, 


took immense pains that the small bones should not be 
lost, and the skeleton is wonderfully perfect considering 
the great disadvantages under which it was prepared. 

The bones were presented by Sir Hercules Robinson 
to the Oxford Museum, and all expenses of preparation 
and packing were defrayed by the colony. The skeleton 
was packed in two rum puncheons, under my superinten- 
denee. In packing heavy bones such as these for a long 
sea voyage great care must be taken, as, unless they are 
securely wedged into their places, they will grind against 
one another and get spoiled. There is nothing better 
than a cask for packing bones. Straw bands should first 
be wound round each of the large bones, and, the head 
having been taken out of the cask, these large bones 
should be jammed in as closely as possible. The 
interstices should be filled with smaller bones and straw, 
which latter should be rammed in tight with sticks. As 
soon as the cask is quite full the head should be put in, 
and that end strained up tight with its hoops. The other 
end of the cask should now be turned uppermost, the 
hoops knocked off and the bottom iaken out. It will be 
found that a good many more bones may now be intra- 
dueed from this end, which must be rammed quite full 
like the other. By thus packing a cask from both ends, 
almost absolute immobility may be secured for the con- 
tents. The elephant’s skeleton is a very fine onc, and I 
believe the only one in England of a wild specimen. The 
ordinary museum specimens are all from menagerie 
animals, the muscular ridges and tuberosities of the bones 
of which are always badly marked. The elephant had 
what is called a tush, ¢¢, a small short tusk on the left 
side. This tush is in the collection of the Duke of 
Edinburgh. 

With the elephant arrived a Dugong, also presented to 
the Oxford Museum by Sir Hereules Robinson. The 
animal, which is a young one about § ft. long, was pro- 
cured by Mr. Twinam, Government Agent at Jaffaa, It 
was filled with salt and packed in charcoal. It has re- 
mained more than a year thus packed up, and is unfor- 
tunately in a very pulpy condition, although its external 
form is remarkably well preserved. Mr. Robertson hopes, 
with care, to be able to make a skeleton of it. 

A case containing some human skulls, and the skeletons 
and skulls of various smaller animals collected by me in 
Ceylon, arrived at the same time ; and a fourth case, eon- 
taining skulls of all the non-European races now inhabit- 
ing Ceylon, including some of undoubted jungle Weddo, 
collected by Mr. B. Hartshorne, of Panwila, and late of 


| Pembroke College, Oxford, who has for a long time been 
| investigating the language and habits of this very interest- 
| ing race, and will shortly publish a paper on the subject. 


The shipping arrangements of all the cases except the 
last, and their transmission through the Custom-house, 
were carried out by Messrs. Green and Co., of Colombo, 
who most liberally gave their services free of expense in 
the cause of science. 

H. N. MOSELEY 


SUPERFLUOUS DEVELOPMENTS AND 
HETEROGENESTIS 

eg] HE remarkable and suggestive results of experimental 

research obtained by Prof. Charlton Bastian, to- 
gether with the no less striking arguments which he has 
recently put forth in the pages of the Aritish JILedical 
Fournad in favour of the doctrine of Evolution, appear 
calculated to throw light on certain phenomena in Biology 
which have hitherto received but scant attention. Even 
if Dr. Bastian’s views do not gain general acceptance, so 
bold an enunciation of them can scarcely fail to be pro- 
ductive of the very best results, since (as has ever been 


held by philosophers) truth is only elicited and advanced 
by conflict of opinion, 
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Not merely in the lower, but also in the higher forms of 
animal life the microscopist is constantly encountering 
anomalous appearances, structures, “ bodies,” &c. ; some 
of these developments being regarded as normal, whilst 
others are relegated to the category of pathological pro- 
ducts. In very many cascs the mysterious organisms in 
question have been described as “glands ;” the variable 
character of this system of structures affording a conve- 
nient refuge for the destitute. More astute observers, 
however, refuse to adopt such subterfuges, and have ac- 
cordingly been satisfied cither merely to note their charac- 
ters without forming any definite conclusions, or they 
have gone only a step further by placing them within 
the territory of superfluous developments. 

To take a few familiar instances occurring within the 
domain of helminthology. We have the so-called 
Raineyan sacs, regarded as the earliest stages of Cys- 
ticerci by their discoverer. Similar bodies were previously 
described as the pioducts of muscular degeneration by 
Nessling. Finally, they were pronounced by Leuckart to 
be psorosperms. In the year 1856 I detected granular 
bodies in the early stage of devclopment of the eggs of 
Teni@, respecting the nature of which 1 had then no 
means of forming any definite opinion. These were sub- 
sequently described by Weinland and Leuckart; the 
latter authority looking upon them as masses cast off from 
the primitive yelk, and thus differentiated to form an organ 
concerned in the preduction of the chitinous envelope of 
theegg. Then, again, Leuckait speaks of certain “ croupy 
masses” (resulting from the enteritis produced by Z77chz- 
niasis) as capable of resolving themselves into psorosper- 
mic; and J have myself witnessed what I presumed to be 
the actual conversion of the granular and molecular con- 
tents of the eggs of Fasciola hepatica into amacboids. 
Leuckart, however, from prior and independent observa- 
tion, had considered these bodies to be the parasitic con- 
{ervoid zoospcres of Chyéridiumnt. 

Undoubtedly, appearances of this varied description 
are very puzzling ; not so much, however, in the view of 
determining their actual character and nature as for the 
correct interpretation of their true mode of origination. 
Perhaps, if one were not, in a measure, dominated by the 
preconceived idea that these last-named bodies must have 
sprung from invisible germs, the apparent ocular evi- 
dence to the contrary would at once be held asa suffi- 
cient explanation. Be this as it may, I may refer in this 
conncction to some interesting facts which have recently 
been recorded by Profs. F. Sommer and L. Landois. To 
their interesting “ Beitriige zur Anatomie der Plattwiirmer” 
1 skall again have occasion to allude for other pur- 
poses, but for the present I merely quote the follewing 
short passage. Speaking of structures observed in the 
segments or preglottides of Bothriocephalus latus, they 
say (p. 16) :-— 

“ On a level with the folds of the seminal ducts, either 
close to or lying between them, we observed in the 
majority of instances within the sexually mature segments 
round or oval hollow spaces from 0°055 to o'288m. in dia- 
meter.* Their margins were sharply defined, most of 
them being filled with a finely granular molecular mass ; 
in others the contents appeared coarsely granular, highly 
refracting. In an especial manner carmine tinctured the 
finely granular contents vividly red, whilst the coarse 
granules effected the reduction of osmic acid {UVeberos- 
miunisaure) in avery marked degree ; on the other hand 
the reduction by the fine granules was less marked. 
Further research showed that these granules consisted of 
very minute fat particles which, since they were little 
affected by the direct application of ether, appear to 
possess an albumenoid covering capable of being slightly 
tinctured by carmine. We did not observe any of these 
formations in immature joints ; their number also varied 
much in the ripe segments ; of such we counted from one 


* About 245” to as” Eng. measurement.—T. S. C. 
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to six in a joint ; other sexually mature proglottides being 
altogether free. They appeared especially in the neigh- 
bourliood of the lower end of the seminal duct in front 
and behind, where the seminal passage approaches the 
cistern-like seminal reservoir. We regard these forma- 
tions as detached portions of the seminal canal, namely, 
of the larger ducts, whose contents are in a state of fatty 
degeneration.” 

Such are the facts. Are the bodies in question really 
pathological products, or are they not, rather, superfluous 
developments? It cannot be said they are necessary 
constituents of the parasite ; and it will, perhaps, be denied 
that they are in any sense heterogenetically formed 
organisms. At all events, these cast-off bodies have a 
gregariniform look about them, judging from the repre- 
sentations given by Drs. Sommer and Landois. The ex- 
pression “ hollow spaces” (//oh/razime) is certainly rather 
misleading ; the more so since they are rendered some- 
waat opaque by the crowding of their granular con- 
tents 

If it be true, as some teach, that protoplasms only beget 
their own kinds of protoplasm, one is at a loss to under- 
stand many of the ordinary phenomena of metamorphosis. 
for myself, I look upon certain of these obscure develop- 
ments as the result of a law of what I term “ vegetative 
deterioration.” Under ordinary circumstances (as for 
example in the case of the “innovations” produced from 
abortive prothallia in Ferns) the law of Pangenesis ensures 
a repetition of partsin all respects similar to those whence 
the buddings have arisen ; but surely it is not necessary to 
regard all anomalous and detached structures either as 
morbid products on the one hand, or as germ-begotten 
entities on the other. Without letting the imagination 
run wild, it appears to me perfectly conceivable that 
‘‘bodies” of a kind more organised than Drs, Sommers’ 
and Landois’ “ formations,” may result from the operation 
of this law of degradational metamorphosis or “ vegetative 
deterioration.” T. SPENCER COBBOLD 


DR. LIVINGSTONE’S DISCOVERIES 


ES Mr. Stanley's despatches to the New York 
flerald, which, by the courtesy of the English re- 
presentative of that paper, have appeared in the Ziv, 
we gather some important and definite information as to 
the exact nature of Livingstone’s discoveries ; and more 
than this, we havea full explanation of the circumstances 
which kept our great traveller so long out of the reach of 
civilisation, and of the work he still hopes to ac- 
complish 
Mr, Stanley’s account of his mecting with Livingstone 
is a touching one. After many delays, on the 3rd of 
November, 1871, he came in sight of the outlying houses 
of Ujiji, and, anxious to enter the African town with as 
much é/at as possible, he disposed his little band in such 
a mamner as to form a somewhat imposing procession. At 
the head was borne the American flag ; next came ,the 
armed escort, who were directed to discharge their fire- 
arms with as much rapidity as possible ; following these 
were the baggage men, the horses, and asses ; and in the 
rear of all came Mr. Stanley himself The din of the 
firing aroused the inhabitants of Ujiji to the fact that 
strangers were approaching, and they flocked out in great 
crowds, filling the air with deafening shouts, and beating 
violently on their rude musical instruments. 
As the procession cntered the town Mr. Stanley observed 
a group of Arabs on the right, in the centre of whom was 
a pale-looking, grey- bearded, white man, whose fair skin 
contrasted with the sunburnt visages of those by whom 
he was surrounded. Tassing from the rear of the proces- 
sion to the front, the American traveller noticed the white 
man was clad in a red woollen jacket, and wore upon his 
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head a naval cap with a faded gilt band round it. In an 
instant he recognised the Eu sean as none other than 
Dr. Livingstone himself; and he was about to rush for- 
ward and embrace him, when the thought occurred he 
was in the presence of Arabs, who, being accustomed to 
conceal their feelings, were very likely to found their 
estimate of a man upon the manner in which he conceals 
his own. .\ dignified Arab chieftain, moreover, stood by, 
and this confirmed Mr. Stanley in his resolution to show 
no symptoms of rejoicing or excitement. Slowly ad- 
vaneing towards the great traveller, he bowed and said, 
“Dr, Livingstone, I presume?” to which address the 
latter, who was fully equal to the occasion, simply smiled 
and replied “ Yes.” It was not till some hours afterwards, 
when alone together, seated on a goat skin, that the two 
white men exchanged those congratulations which both 
were eager to express, and recounted their respective 
difficulties and adventures. 

Mr. Stanley's statement is that Dr. Livingstone ap- 
peared to be in remarkably good health, stout and strong, 
quite undismayed by all that he had gone through, and 
eager only to finish the task he had imposed upon himself, 

Dr. Livingstone’s story of his adventure was to the 
following effeet:—In March 1866, he started from Zanzi- 
bar, The expedition which he led consisted of twelve 
Sepoys, nine Johanna men, seven liberated slaves, and 
two Zambesi men—in all thirty persons. At first Dr, 
Livingstone travelled along the left bank of the Rovama 
River ; but, as he pursued his way, his men began to 
grow disaffected and frightened, and, in spite of all his 
efforts to manage and keep them together, most of them left 
him and returned to their homes, spreading everywhere the 
report of his death as areason for their reappearance there. 
In August 1866, he arrived in the territory of Mponda, a 
chief who rules over a tribe living near the N’yassa Lake ; 
and here Wikoteni, a fvofégé of the Doctor's, insisted 
upon being absolved from going any further. After rest- 
ing for a short time in Mponda’s ground, Dr. Livingstone 
proceeded to inspect the “heel” of the N’yassa Lake ; aad 
it was while carrying out this enterprise that the Johanna 
men, who had till now remained faithful, deserted him, 
In December 1866, having collected a numbetof natives, 
Dr. Livingstone decided upon advancing in a northerly 
direction ; and, in pursuanee of this determination, he 
traversed the countries of Babisa, Bobembene, and Bo- 
runga, as well as the region of Londa. 

Approaching King Cazembe’s territory, he crossed a 
thin stream called the Chambezi; and here he found him- 
self in great difficulty, being for a long while unable to 
discover to what the river belonged. The confusion which 
he experienced was greatly increased by the fact that Por- 
tuguese travellers had previously reported the existence 
of snch a stream, and had asserted that it was a tributary 


of the great Zambesi river, having no connection whatever ‘ 


with the Nile. These statements Dr. Livingstone was 
disinclined to believe, and, determined to satisfy himself 
as to the rise and falling of the Chambezi, he made up his 
mind to devote himself to the task at onee, From the 
beginning of 1867 to the middle of March 18609, he tra- 
versed the banks of the mysterious stream, tracing it 
where it ran, correcting the errors of the Portuguese 
travellers, and proving conclusively that the Chambezi 
was not the head of the Zambezi river, as had been 
hitherto supposed. So constantly did he remain at this 
work, and so frequent were the inquiries which he made 
in every direction, that the natives, in astonishment at 
his persistence, supposed him tobe insane ; and their fre- 
quent remark was, “ The man is mad ; he must have water 
on the brain.” Their ridicule had, however, no effect 
upon him, for he continued his work in spite of every 
opposition, and as the result of his labours in this region, 
coupled with his further researches, he has established 
conclusively (1) that the Portuguese Zambezi and the 
Chambezi are totally distinet streams ; and (2) that the 


Chambezi is the head waters of the Nile. He found that 
starting from 11° south, the River Nile rolled on until 
it attained the extraordinary length of 2,600 iniles. 

In the midst of his wanderings Livingstone came upoa 
Lake Liemba, which he discovered to be fed by Lake 
Tanganyika. His map of the last-mentioned lake shows 
that the southern portion of it resembles in shape the 
lower part of the kingdom of Italy. He found that it 
rises in 8° 42” south, is 325 miles in length, being thus 
seventy-three miles longer than was supposed by Captain 
Burton and Captain Speke. Leaving Tanganyika, the 
Doetor crossed Marungua, and came in sight of a small 
lake, called Lake Muero, which he found to be six miles in 
length, and to be fed bythe Chambezi. In his way he traced 
the Chambezi running through three degrees of latitude,and 
having thus satisfied himself of the total independence of 
the Zambezi, he returned to King Cazembe’s country, and 
then made his way to Ujiji, where, early in 1869, he wrote 
letters and despatched them by messengers. A short rest 
was made at Ujiji, and having explored the head of the 
Tanganyika lake, and thus finding out that the River 
Rusizi flowed into the lake, and not out of it, as had been 
supposed, he made preparations for another, and as he 
then hoped, a final journey of exploration. 

Leaving Ujiji in June 1869, he pushed through the 
Uguhba country, and after fifteen days’ march he came to 
Mamgema, which he found to be a virgin country, the in- 
terior of which seemed utterly unknown to anybody. As 
he was about to proceed, however, he was seized with an 
illness which at one time almost threatened to put an end 
to his explorations. Ulcers formed in his feet, and for 
six weary months he was obliged to rest and wait. As 
soon as he had recovered he started off in a northerly 
direction, and came shortly afterwards to a broad river 
ealled Lualaba, which flowed in a northerly, westerly, and 
southerly direction. Strongly suspecting that this river 
was but a continuation of the Chambezi, which enters the 
Banguereolo, Luapula, and Muero lakes, he retraced his 
steps to Lake Kamolondo, and thence wo-king his way to 
lat. 4° south, and after a long and difficult journey, he 
found the point where the Lualaba and Chambezi joined, 
and proved them to be bath one and the same river. 

He followed the course of the latter river for several 
hundred miles, and had come within 180 miles of that part 
of the Nile which has already b2en traced, when the men 
he had with him mutinied, and deserted him. Having 
now neither stores nor followers, he was ob‘iged to retire to 
Ujiji, weary and destitute. It was soon after this that Mr. 
Stanley found him. In fact, the English explorer arrived 
at Ujiji on the 16th of October, 1871, and it was, as 
already stated, no later than the 3rd of November when 
the American searcher made his entranee into Ujiji. 

On Nov. 20 Dr, Livingstone and Mr. Stanley left Ujiji 
in company, and explored the northern end of Lake Tan- 
ganyika, confirming by a second inspection the observa- 
tions which Dr. Livingstone had previously made; and 
after 28 days thus pleasantly spent, they returned to 
Ujiji, and there passed Christmas Day together, On 
Dee. 26 they left for Unyanyembe, and, arriving there, 
stayed together till Mareh 14, when Mr. Stanley, intrusted 
with letters from Dr, Livingstone, started for the coast, 
leaving the explorer to continue his searches for some 
time longer. 

Dr, Livingstone states that he considers he has yet two 
problems to solve in connection with the Nile. The first, 
the complete exploration of the remaining 180 miles 
which le between the spot where he was compelled to 
turn back and the part already traced ; and he should 
investigate the truth of a report which has several times 
reached him respecting four fountains, which he has been 
told, supply a large volume of water to the Lualaba. To 
complete this task, Livingstone estimates that he will 
require sixteen or eighteen months. Mr. Stanley, how- 
ever, is of opinion that it will occupy a longer perisd. 
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ALY GARDEN* 


Ry SHIN about twelve miles of London Bridge as the 

crow flies, at Beddington, in Surrey, Mr. Smee has 
a garden, and the description and history of this garden 
are the subject of as pretty and entertaining a book as we 
have met with for a long time. In thus describing the 
book, we advisedly use terms which do not imply that it 
has any great scientific value in the sense of being the 
medium of publication of new facts ; nor, indeed, does it 
put forward any such pretensions. Mr. Smee, whose 
reputation as an original investigator in electrical science, 
and as the inventor of the’ galvanic battery which bears 
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his name, is thirty years old, isin the domain of natural 
history essentially an amateur, and the work which he 
now publishes is an amateur’s book. To rank it in the 
same class as Gilbert White’s “ Natural History of Sel- 
borne” is very high praise, but in some respects it cer- 
tainly deserves it. Faults the book undoubtedly has ; 
some would call it egotistic, but it is a kindly sort of 
egotism, which interests the reader in the author and 
everything connected with him; and here and there the 
critical reader will detect a slip betraying want of accurate 
scientific knowledge; but these are very few compared 
with the amount of information contained in its pages. 
Mr. Smee’s garden consists of about eight acres, 


Fic, 1--VALLEY OF FERNS 


bounded on one side by an artificial lake, and watered by 
the river Wandle. When first brought into cultivation 
the land was a peat-morass ; but is now made to produce 
€very variety of scenery that ornamental gardening can 
display. Here we have umbrageous forest-trees, and here 
a rustic bridge; here a fern-glen, and here a nightingale 
bower; here a rockery of Alpine plants, and here a 
glimpse of beautiful water scenery. Indeed, in looking at 
the exquisite drawings with which the book is embellished, 


.~ “My Garden: its Plan and Culture, together with a General Descrip- 

tion of its Geology, Botany, and Natural History.” By Alfred Smee, 

ae Tilustrated with 1,250 engravings. (London; Bell and Daldy. 
72. 


it is difficult to realise that the scenes they depict can be 
reached from London in half-an-hour. The following 
passage, in Mr. Smee’s own words, gives his ideas on the 
proper mode of laying out a garden :— 

“Tt is a common notion that gardens should be laid out 
for one general effect ; but the result of such a plan is to 
produce a single view, and the whole can be seen at a 
glance. This is, however, monotonous, and my liking is 
to have many pictures; so that my visitors have to walk 
a long way before they can see the many beautiful views 
which my garden affords ; and little spots of cultivated 
wildness, or of special cultivation, are found when they are 
least expected. 
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“Tn all my designs, I have tried to suggest to the mind | other plan was really practicable; and when this idea is 
that it must be so; and even when my arrangements are | carried out, the garden looks natural. 
most artificial—as when a walk doubles upon itself—it “Throughout my garden my vegetables, flowers, and 
looks that the arrangement has been made because no | fruit-trees are blended together in one harmonious whole : 


AW, 
nt 


Fic. 2.—Surew Mouse Fic. 3-~THE GoLDFINCH Fic, 4.—Harvest Mouse 


fruit-trees alternate with rosaries, ferneries, alpineries, and 


a plot of carrots and a row of flowering peas are beautiful 
flower-beds. . . . 


objects in themselves, and hence plots of vegetables and 


Fic. 5.—RoapD NEAR BEDDINGTON 


with the Park palings. This walk is overarched, at inter- 


“ A long straight line is, in a proper place, very pleasing, Y rk pe 
vals, with climbing roses ; and planted on one side with 


and my pear-tree walk is about 150 yards long, parallel 


Fic. 6.—HyMeNoPHYLLUM Demissum Fic. 7.—ADIANTUM CAPILLUS-VENERIS Fic. 8.--HyMENopHYLLuM TUNDRIDGENSE 


pyramid pear-trees. The general effect is in the highest “ Again, my fern glade is straight, and has a straight 
degree charming, when we come upon it from paths of | grass walk by its side. The nut bushes, on one side, are 
curved lines, and view the chequered shade {upon the | parallel with the stream ; and the grass walk and rows of 

ath, | apple-trees, on the other side, are also straight. In this 
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case also it would have looked unnatural to have had 
curved lines ; and, although I once was tempted to try it, 
and had made preparations for curving the river, I ordered 
the materials away, so satisfied was I that straight lines 
alone would look natural for the occasion. 

“With the exception of placzs where straight lines 
look natural, | eschew them, and also geometric figures, 
such as ovals, circles, octagons, as not suitable to the 
horticulturist, and unpleasing to the eye. 

“In using curved lines beauty appears to consist in 
an ever-varying amount of curve. They should be 
parts of no regular tigure, and the Indians have sup- 
plied us, in the patterns of their shawls, with forms which 
ever please us. In arranging them we must be guided by 
the eye, and frequently a variation of an inch or two makes 
an important difference in the effect which is produced.” 

But the charm of the book is the minuteness with which 
every detail of the garden is described; not only the 
flowers and fruits grown init, the varieties which are found 
to answer best, and the best mode of cultivating them, 
but the animals, birds, beasts, and insects, which frequent 
it, or which have been occasionally seen in it. Mr, Since 
thus gossips pleasantly about his ferneries :— 

‘‘For some years past ferns and ferneries have been 
much admired, and have received great attention fron 
amateur cultivators ; and with good reason, as their grace- 
ful forms are most attractive, their mode of growth 
interesting, and the colour of their fronds enchanting. 
Ferns should be grown by themselves, and not mixed with 
other plants, for several reasons, the principal being the 
necessity of a special situation for them, and their dislike 
to be interfered with. However, the rhododendron, and 
especially the scarlet varieties of it, may be planted along 
with ferns as a fitting accompaniment; a climbing rose 
growing wild, or a single-flowering scarlet thorn, may also 
be employed with advantage. Before the fronds shoot 
out in spring I like to see the ground, in large patches, 
covered with masses of primroses at one spot, masses of 
snowdrops at another, masses of the wild oxalis at a third, 
and at other places carpeted with the wild hyacinth. It 
is not usual for me to mix these flowers tozether, as masscs 
of colour, such as these flowers afford in their native woods, 
give variety to the scenery of the garden. ... .” 

‘*Expericnce has taught me that ferns like an abund- 
ance of light, although it is necessary to screen them from 
cold winds. For this reason I always contrive that a belt 
of trees, or of rootwork or rockwork, shall surround my 
ferneries, and at the same time that the light of the sky 
may fall upon them from above without their being directly 
exposcd to the fiery rays of the sun. 

“My Fern Glade is placed on one bank of the back- 
water, and is screened from the sun bya row of nut- 
bushes to the south. Here many of the larger varieties 
of lady-ferns, interspersed with polystichuins, broad ferns, 
mountain ferns, and scolopendriums, are grown. The 
royal fern flourishes near the river, but it is advisable to 
keep the crowns well above the water, as their roots like 
damp soil rather than wet. In the driest spots we grow 
polypody (Polypodium wviuleare), and in the wettest the 
marsh fern (Lastr@a Thelypteris). 

“The Fern Glen is a more elaborate artistic produc- 
tion, affording many delightful little views and growing 
fine ferns. The whole is well sunk into the ground, with 
little rivulets running through, affording one or two bogg 
places. It is protected on the north by a bank, with a 
hedge interspersed with trees, and on the south by trees. 
A large willow-tree (Sa/x a/éa) on the south-west shades 
the sun’s rays, but still there is ample sky light overhead, 
which I find so desirable for the growth of all ferns... . 

“* My Fern Glade has given me so much pleasure, that 
1 strongly advise every one who has a waste picce of land 
near his garden to make a fern glen. It will be a pas- 
time in the winter cvenings to design it; the construction 
of it—the transforming of the ideal conception of the 


mind into a living reality—will afford much pleasure ; 
many a country trip in the woods will be required to 
furnish it; and when furnished it will afford a spot for 
contemplation and enjoyment, in which the designer may 
fancy that the robins, warblers, and nightingales, which 
never fail to dwell there, are pouring forth their gratitude 
for the construction of such a delightful retreat. 

“ My Valley of Fcrns is another spot in which I greatly 
delight. 1t has a stream through the centre, and it is well 
surrounded by trees. Here two or three varicties of male 
ferns and of polystichunis attain their highest perfection. 
The magnificent S¢ruthtopicr/s raises its graceful and 
delicate fronds in the early spring, and shows its finely- 
coloured foliage when dying down in the early autumn. 

“Tn the heat of summer the beauty of a great mass of 
ferny foliage, such as this place affords, cannot be surpassed. 
The success of this valley of ferns appears to be due to 
the protection afforded from cold winds by surrounding 
trecs, whilst the plants themselves luxuriate under light 
and sunshine, with free exposure to airwithout draught . . . 

* At this moment | have nearly every British fern grow- 
ing out of doors, but I could never succeed in cultivating 
the slsplentum marinum in that situation, This fern 
grows wild by the sea-coast as far north as Aberdeen ; 
nevertheless I have never been able to grow one in any of 
my outdoor ferneries. It is a remarkable fact that the 
eldiantum Capillus-Veneris (Fig. 9) has never proved 
to be hardy with me, although I have it now grow- 
ing well in the Fern cave. 1 have seen it along the 
Mediterranean coast beyond Mentone, but only in par- 
ticular situations, such as on a bed of sandstone, which 
is permeable by water; in this situation the fronds were 
severely frosted in winter. Isaw a plant growing at the 
top of the Cathedral at Genoa, at atime when all the 
fountains in the city were frozen. Inoticed it again to be 
plentiful at Pompeii and at Herculaneum, and also in the 
ruins of Nero’s Palace at Rome. But nowhere was the 
maidenhair seen in such perfection as in the ruined 
amphitheatre at Posilippo, near Naples. The under- 
ground rooms and passages formerly used by the 
gladiators, and for the working machinery of the amphi- 
theatre (which is the most perfect of any now existing), 
forms a series of caves, through the walls of which 
moisture continually oozes, and here the maidenhair 
luxuriates in all its glory. Some of the fronds were 
eighteen or more inches in length, and the earthen walls 
were covered with sheets of this lovely fern, standing out 
at right angles from the wall or hanging down from the 
roof. 1 must confess that, when 1 beheld this great and 
glorious sight, I was more impressed with it than with the 
thought that I was present on a spot where dramas of 
blood were enacted centuries before. I speedily collected 
a number of plants, to the no small disgust of the cccerone 
who could not do the amphitheatre at his usual gallop, 
and who shrugged his shoulders at my utter want of taste 
in gathering useless weeds. Some of these plants now 
grow at my garden in the Fern cave. The Adéantunz is 
said to luxuriate in the orange groves in Spain, in which 
country the fronds are used to make the syrup of capil- 
laire, a pleasant beverage drunk mixed with water in hot 
weather, 

Probably few are aware that in the clefts of that re- 
markable formation known as the “ limestone pavement,” 
in the west of Co, Clare, Ireland, the maidenhair fern 
may be gathered flourishing with a luxuriance of growth 
fully equal to that here described in Italy. 

Mr. Smee’s “My Garden” is, indeed, a book which 
ought to be in the hands of every one who is fortunate 
cnough to possess a garden of his own ; heis certain to 
find some things in it from which he may profit. The 
mode in which the work is got out--the paper, the print- 
ing, and the binding—leaves nothing to be desired. The 
style of the larger illustrations may be judged from the 
sample we have given; the smaller figures are in most 
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instances cqually good, the botanical ones from the pencil 
of Mr. Worthington Smith, and they abound on almost 
every page. Some of them might certainly have been 
sparcd, as, for instance, the drawings of Mr. Smee’s gar- 
den roller and water-pot, which do not appear to differ 
essentially from similar instruments which might be found 
in any other garden. But these are small defects, which 
scarcely depreciate from the value of the work in helping 
to promote among the inhabitants of our great cities a 
healthy love of country pursuits, and of the study of Nature 
herself. A. W. B. 


NOTES 


Sir JoHN Luppock, Dart., M.P., F.R.S., has been elected 
Vice-Chancellor of the University of London in the room of Sir 
Edward Ryan, who accepted the office for a year only on the 
death of the late Mr. Grote. We may congratulate onrselves 
that by this appointment the interests of Science will be well 
looked after in the future career of the metropolitan University. 


Dr. II. W. AcLanp, Regins Professor of Medicine, and Dr. 
G. Rolleston, Linacre Professor of Physiology, have been nomi- 
nated to represent the University of Oxford on the Committee of 
Reference for the Medical Examining LGoard for England. 


AT the examination for the degree of D.Sc. just concluded at 
the University of London, the following gentlemen passed to the 
satisfaction of the examiners:—In Branch V1.—Electricity, 
Alexander Muirhead; in Branch IX.—Animal Physiology, 
llenry Newell Martin, M.B. 


Tue following despatch from Dr. Kirk respecting Dr. Living- 
stene, dated Zanzibar, May 2, is published in the 7imes of Judia : 
—‘Letters have been received from Unyanyembe, and Mr. 
Stanley is now withina few days of the coast on his return, 
having with him a large box full of correspondence and papers. 
Arabs state that Dr. Livingstone has visited Uvira, and found 
the River Rusiri flowing into the Jake ; but on this point we must 
await Dr. Livingstone’s own report. He then returned to Ujiji, 
and was met by Mr. Stanley. Dr. Livingstone has gene to 
Unyanyembe, where he remains. Te is in good health, and in- 
tends further exploiations sonth alter arrival of additional stores 
from the ceast. Two of the Nassick boys who started some 
years ago with him are in lis company, and he is said to be still 
using the sextant, and ta ing observations regularly, All hs 
letters are in Mr. Stanley’s care.” Another despatch, published 
in the Bombay Gasette, dated Zanzibar, May 3, says:—‘‘ Dr. 
Livingstone has reached Unyanyembe. At Ujiji he was met by 
Mr, Stanley, who is expected daily at Zanzibar, having in his 
hands a large case of correspondence that will fully explain Dr. 
Livingstone’s recent travels, embracing the north end of the 
Tanganyika Lake, and solving the Nile problem. Dr. Living- 
stone is said to remain still in the Unyamwazi country, and to 
intend further discoveries to the sonthward on the receipt from 
Zanzibar of additional supplies and stores. The Livingstone 
Relief Expedition is now on the African coast ready with all the 


i i I, and Dr. Livingstone’s son forms | : : : 
necessaries for African travel, 8 | the term ‘‘quadrumanons” is, on anatomical ground, fairly 


one of its members.” 


IT is with regret that we have to reeord the death, on the 27th 
ult., of Mr. Charles Hill, at his residence, Cotham Grove, Lristal. 
The deceased gentleman was in his 78th year, and for a long 
time had taken much interest in astronomical matters. Mr. 
Tlill was in the possession of an excellent observatory, and his 
scientific instruments were of the first order. 


AT the provincial meeting of the Horticultural Society, held 
at Birmingham last week, Prof. Thiselton Dyer read an address 
on the bearing of reccnt scientific investigations on horticulture. 


In his third and concluding lecture at the College of Surgeons, 
Prof. Humphry continued his exposition of the morphology and 
homology of the muscles of the limbs in man. Though arranged 
in accordance with the movements of the several joints of the 
limbs upon the flexor and extensor aspects, yet the extensor 
muscles not unfrequently incline on the sides of the joints, 
from the extensor co the flexor aspects, and so, irrespective of 
their nerve-supply, acquire a flexor action, This he believed to 
be the case with the biceps flexis cruris, which he has shown, 
from the anatomy of the Cryptobranch in the last number of the 
Fournal of Anatomy, to bea derivative from the ex ensor mass 
in the thigh. Occasionally, also, as in the case of the /usdéri- 
cates, flexor muscles acquire an extensor action. He spoke of 
the tendinous intersection in the semitendinosus as being the re- 
presentative of a similar intersection in the Cryptobranch found 
at the junction of the caudal with the femoral muscle ; and be- 
lieved it to be present in man for the purpose of dividing the 
fibres of this muscle, which are of unusual length in consequence 
of the range of action required of them by the insertion of the 
tendon at a greater distance from the centre of motion at the 
knee than the other hamstrings. The ulnar origin of the pronator 
teres is a representative of the pronator intermedius of reptiles, 
Tt is found in the chimpanzee as well as in man, and serves to 
carry on pronation of the forearm in the flexed position of the 
elbow in which the remainder of the muscle is relaxed. In like 
manner the accessorius in the foot serves to maintain the flexion 
of the toes, while the flexor digitorum is relaxed by the bending 
of the ankle. This muscle has no representative in the upper 
limb of man, orin the fore limb of mammals, but it is well re- 
presented in the fore limb of Saurians. The great difference in 
the construction of the two limbs is caused by the pronation and 
supination in the fore arm and hand, and by the projection of 
the heel ; and the representatives of the muscles, which in the 
upper limh affect the movements of pronation and of flexion of 
the fingers, are in the lower limbs, to a considerable extent, con- 
centrated upon the knee. In instituting the comparison between 
a hand and foot, the Prefessor observed that it is necessary to 
eliminate from the consideration those features which ordinarily 
distinguish the one limb from the other; and this has not been 
done with sufficient care by some of those who have recently dis- 
cussed the subject. We should first determine the points n 
which the hand of man differs from the terminal part of the 
ordinary fore limb of a mammal; and we may apply the term 
“hand” to the terminal part of either limb which presents a 
corresponding modification. This may take place in the hind 
limb, although the heel may project, and though a peroneus 
Jongus muscle, and a short flexor, and a short extensor of the 
digits may be present. These have been insisted on as the ana- 
tomical features of a foot as distinguished from a hand. But in 
reality they are rather the features of a hind limb as distinguished 
from a fore limb ; and their presence is qnite compatible with a 
modification of the hind limb corresponding with that modifica- 
tion of the fore limb which constitutes the hand of man. 
Judged in this way the terminal par of the hind limb of a gorilla 
or a chimpanzee has as much claim to be called a hand as has 
the terminal part of the fore limb in the same animals. Hence 
applicable to these animals and their allies, as there is no suffi- 
cient reason to deny to man the prerogative cf special subdivision 
of labour in the parts of his frame, and, consequently, of high 
organisation which is significantly impl'ed Ly the term 
“‘bimanous.” These lectures are in course of publication in 
fullin the British Aledical Journal, 


THE concluding excursions of the Geologists’ Association for 
the present season will be as follows :—Monday, July 8, excur- 
sion to Walton-on-the-Naze ; director, Prof. Morris. Saturday, 


July 13, visit to the International Exhibition ; director, Prof, 
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Tennant. Monday, July 22, and five following days, excursion 
to Ludlow and the Longmynds; directors, Prof. Morris, Mr. 
Robert Lightbody, and Rev. J. D La Touche. This excursion 
is intended to afford members an opportunity of studying Silurian 
and Cambrian Strata, and will be of great value to students of 
the Palozoic Rocks. On Monday, after arrival at Ludlow, 
the party will examine the exposures of the Ludlow group of 
rocks in the immediate vicinity of the town. On Tuesday the 
objects of attraction will be the outcrop of the Upper Ludlow 
on the road to Wigmore, the Aymestry Limestone, and the 
Lower Ludlow. After passing Elton Tall, examine fine and 
Yossiliferous Section of the Lower ;Ludlow, at Evenhays (Vinal 
Ridge). YDroceed then to Burrington (Wenlock Shale), Bank of 
the Teme (good section of Wenlock Shale), and Church liil 
Quarry, Leintwardine, famed for Echinoderm remains. On 
Wednesday, leave Ludlow for Hayton’s Bent, where the Old 
Jed sandstone is exposed, and may be examined with advantage. 
On Thursday, proceed by Bishop’s Castle Railway for the south 
end of the lLongmynds, where the Wenlock Shales will be 
examined, and the physiography of the district formed by the 
Llandeilo Rocks observed. Walk back through the Valley of 
the Onney, observing on the way sections of Silurian Rocks 
from the Lower Caradoc to the Wenlock. On Friday, proceed 
hy rail to Lydham Heath, thence to Shelve (Lower Llandeilo). 
Walk over the Stiperstone and Longmynd Ranges to Clurch 
Stretton, and examine junction of Cambrian and Silurians. On 
Saturday, from Craven Arms walk to Norton Camp, observing 
by the way Wenlock and Ludlow Sections, and at Norton in- 
spect a good exposure of the ‘‘Bone Bed.” Should time 
permit, proceed to Onibury, and inspect junction of Silurians 
and Devonians, and a fossiliferous section of Lower Ludlow 
Shale. 


A NEW work on Electrostatics by Sir William Thomson wil] 
be published by Messrs. Macmillan and Co, early in August. It 
will consist chiefly of articles which originally appeared at dif- 
ferent times during the last thirty years, in the Cambridge AMathe- 
matical Fournal, the Cambridge and Dublin Mathematical 
Fenrnual, Liouville’s Journal de Aathématiques, the Philosophical 
Alagazine, Nichol’s Cyclopedia, the Reports of the British Asso- 
ciation, the Proceedings of the Royal Societies of London and 
Edinburgh, of the Royal Institution of Great Britain, and of the 
Philosophical Societies of Manchester and Glasgow ; and which 
will now be first collected and published together. The rest, 
constituting about a quarter of the whole, will be printed from 
manuscript, which, except a small part about twenty years old, 
entitled ‘‘ Electromagnets,” has been written for the present pub- 
lication, to fill up roughly gaps in the collection, 


THe two modes of photographic printing known as the Albert 
and Woodbury processes have both been employed by Prof. 
Agassiz in the illustration of his forthcoming ‘‘ Revision of the 
Echini.” Prof. Agassiz has kindly permitted us to see specimens 
of both modes of illustration, They are simply exquisite, por- 
traying every marking on the surface of the shells with the accu- 
racy of nature printing, and with the beauty of a lithograph. 
The practical working of these new modes of photographic 
printing must speedily work a complete revolution in the illustra - 
tion of works on Natural ITistory. 


A VALUABLE report, prepared by Mr. R. D. Cutts, of the 
United States Coast Survey, upon commerce in the produets of the 
sea, has just been published by the Senate, and is considered a valu- 
able contribution to the statistics of the fisheries of America 
and of the rest of the world. In this the different marketable pro- 
ducts are described in detail, and the relative rank which they 
occupy in commerce indicated. In addition to this, there is 
given the area, population, most important ports, and commer- 
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cial tonnage of the principal nations of the world; the imports 
and exports of the products of the sea; showing the capacity of 
the markets and the countries supplied ; and also the catch, con- 
sumption, and balance of trade, from official statistics, This 
Report was prepared in 1869 by request of the Secretary of State, 
and transmitted in FeSrnary of that year, but the order to print 
was not made till receetly. 


THE Report of the Government Cinchona Plantations at 
Ootacamund in India for 1870-71 states that the growth of the 
plants has been very satisfactory. The older shrubs have grown 
into trees 22ft. to 23ft. high, and 1Sin. to 21in. in girth, Of the 
Cinchona succirnbra the finest samples reach a height of 3oft., 
with a girth of 3ft. Among the new species of plants lately 
introduced is the Titayo bark, which appears hardy and well 
suited to the climate. During the year 51,353lbs. of fresh bark 
were supplied to Mr. Broughton, the Government quinologist, 
for the manufacture of amorphous quinine. From 1,000 eight- 
year-old plants of the Cixchona succivubra, as much as 2,560lbs. 
may be expected to be extracted this year. This average of 
more than 2}]hs. to each tree will yield at the present rate of 
2s, 8d. to 3s. per Ib., a clear profit of at least 2s, per Ib. 


Pror. Lrrpy, at a meeting of the Philadelphia Academy of 
Secicnces, on Febrnary 6, exhibited specimens of corundum from 
Macon County, North Carolina, which, he said, were especially 
interesting, as they consisted of fragments of large crystals of 
gray corundum, containing in the interior dark blue sapphire, 
and coated on the exterior with bright red ruby. One pyramid 
of a large crystal from the same locality recently brought to that 
city weighs 300 pounds. 


AT the meeting of the American Fish-Culturists’ Association, 
held at Albany, it was voted to present to Congress a memorial 
for aid from Government in stocking the rivers of the United 
States with useful food fishes. Mr, George Page Shepherd, of 
New Jersey, was appointed to present the memorial, and had 
an opportunity not long since of expressing his views before the 
TTlouse Committee on Appropriations. 


ACCORDING to Dr. Uhler, of Baltimore, the European cab- 
bage butterfly (Poxtia Brassice), the pest of the agriculturist, 
has reached Baltimore in ils invasion of the United States. It 
has been known for some years more to the eastward, and has 
been slowly but surely creeping along, until it bids fair to involve 
the whole country in its ravages. 


WE reprint the following interesting note from Marfcr’s 
IPeekly :—** As is well known, grouse, pheasants, ptarmigans, 
and some other gallinacea have a red patch or wattle above the 
eye, this being so conspicuous in some Species as to resemble a 
piece of red flannel. This has been lately subjected to a careful 
analysis by Dr. Wurm, who ascertains that it contains a new 
organic colouring material, which he calls 7c’ronerythrin, or 
grouse red. It seems to lie in the deeper strata of the epider- 
mis, like the colouring matter of the human skin, and to be 
partly dissolved in the deep layers of the cells, and partly to 
common with the colouring matter of the blood. The fact has 
been well known to bunters that if a white cloth be rubbed over 
this red process the colour will come off.” 


THE Vew Vork Journal of Commerce gives circulation to a 
story of an extraordinary fall of fish-bones (?) in Louisiana, cover- 
ing the ground over a considerable area. 


Late Chilian papers announce the discovery of important 
mines of coal in that country, especially along the Gulfof Aranco, 
near the mouth of the Carampangue River. According to an 
official report, one of these veins is five feet thick, and is esti- 
mated to contain four million tons of coal, 
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THE SCIENTIFIC RELATIONS OF GERMANY, 
FRANCE, AND ENGLAND 
TE following extracts from M. Rerthelot’s recent excellent 
article in the Zezfs, on the Relations which should exist 


between Germany and France, are taken from a recent number 
of the Pharmaceutical Fournal :— 


We know that modem civilisation depends upon three nations, 
which should at all times and at any cost remain united—namely, 
France, Germany, and England, each with its peculiar genius 
and its share in the historic development of the human race. 
From the seventeenth century each of these nations has taken an 
active and prominent part in the progress of science. 

To speak first of physical and mathematical sciences. Though 
the initiative was due principally to a few men of other countries 
—Galileo, an Italian, and Copernicus, a Pole, heing the founders 
of modern astronomy and mechanics—yet the development of 
these sciences was concentrated chiefly in France, Germany, and 
England. In France, Descartes discovered the methods of gco- 
metric analysis, which have proved more durable than his 
philosophical and cosmogonical theories. In Germany, Kepler 
invented the laws of planetary movement ; and Leibnitz, who 
by education and the clearness of his conceptions was perhaps 
more French than German, laid down the rules of the differential 
calculus under a form in which they still exist amongst us, At 
the same time, England produce] Newton, greater, perhaps, ia 
the science of nature than either Descartes, Kepler, or Leibnitz ; 
for Newton discovered both new methods of calculation and the 
laws of astronomy, and since his time we have scarcely done 
more than develop his ideas and doctrines in studying the move- 
ment of the stars. 

This same concourse of the three great nations of modern times 
is seen also in the foundation of chemical science, which in the 
present day playsso important a part, whether it be in the theories 
relative to atoms and the constitution of matter, to the formation 
of stars and of the successive layers of the terrestrial globe, to 
the origin of life itself ; or, on the other hand, in the applications 
of human industry, dealing with metals. colouring matters, 
remedies, agriculture, and manufactures. 

Towards the end of the eighteenth, and at the commencement 
of the nineteenth centuries, chemistry was established upon a 
durable basis, after having floated during nearly two thousand 
years amongst mystical, obscure, and incoherent notions. It was 
a Frenchman, Lavoisier, who fixed these indecisive ideas, by the 
definite principle of the stability of matter, invariable in the 
nature and weight of its simple bodie:, Perhaps, as has been 
asserted, Lavoisier did not discover any particular fact; but, ac- 
cording to Aristotle. principles and causes are things which are 
of more scientific importance, for by them we arrive at other 
knowledge. Now Lavoisier discovered the fundamental principle 
of chemistry ; the science dates from him. 

Is this saying that Lavoisier divined all, perceived all, traced 
for all time the plan of chemical science? Not at all; no more 
than that Newton alone founded astronomy. For this the in- 
evitable concourse of the great nations was required. Whilst 
Lavoisier published his immortal researches, the English Priestley 
and Cavendlsh discovered the principal gases and the nature of 
water—inventions that were seized immediately by Lavoisier to 
support his theory. The Swedish Scheele brought also his 
precious contingent to the common work. Some years after- 
wards, an Enghshman of genius, Humphry Davy, completed 
the edifice hy the discovery of the alkaline metals, which he 
obtained by the application to chemical decompositions of the 
pile recently discovered by a great Italian, Volta. 

Germany equally marked its place in the foundation of the 
new science. It was inthe law of numbers that its work was 
principally characterised : Richter, Wenzel, and the great Ber- 
zclius (a Swede) established the law of chemical equivalents, 
that is to say, 2 law as general and as absolute in chemistry as 
the Jaw of Newton in astronomy. It is remarkable that the 
part of the Germans in this discovery has been principally ex- 
perimental and practical, contrary to the opinion generally re- 
ceived of German genius, On the contrary, the atomic theory, 
properly so-called, of a character more abstract and more 
litigious, is due to:an Englishman, Dalton; whilst its demon- 
stration by the physical study of the gases has been accomplished 
by a Frenchman, Gay-Lussac. This shows that the geniuses of 
the European races are not so different as has been asserted. 
Give them a common and equally high culture, and from each 
will proceed inventions equally original. 
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This conjunction of Germany, France, and England is to be 
seen in every great epoch in the history of modern science. The 
demonstration could be carried down to the present time, proving 
that neither of these three nations has degenerated from its past : 
the doctrine of substitutions, the theory of the ethers, that of 
the polyatomic alcohols, dissociation, the idea of organic fer- 
ments, the methods of synthesis of organic principles, have been 
principally established by I’rench discoveries ; the theory of the 
radicals and that of the polyatomic elements are rather to be 
attributed to German discoveries; whilst the electro-chemical 
theory and the method of double decompositions have been in- 
vented in England. Finally, the great doctrine of the equiva- 
lence of the natural forces, more particularly designated under 
the name of the mechanical theory of heat, was first discerned 
by a German, Mayer, and an Englishman, Jonle. Developed 
afterwards by a German mathematician, it has been established 
in chemistry principally by the experiments of French, English, 
and Danish scientific men. But it would not be wise to dilate 
upon the science of the present day; we are too near to it, and 
are too much engaged in it, for any estimate to escape suspicion 
of partiality. 

In looking back over this short sketch of the progress of the 
science with which I am best acquainted, I would not ignore the 
part of Italy, which in the past was so great (may it resume its 
importance in the future!), nor that of the United States, nor of 
Russia. But, I repeat, the initiative of the ideas and discoveries 
has rested for more two centuries in the bosom of three nations 
--English, French, and German. Their union and their reci- 
procal sympathy is indispensable, under the penalty of a general 
loss ta civilisation. 


INSTRUCTIONS FOR PREPARING BIRDS’ 
(GES © 


ik WISI] to say a few words for the benefit of those engaged in 
collecting Gological specimens. ; 

Twenty years ago all eggs were blown with two holes—one 
at each end, and until within ten years most eggs have been 
emptied with two holes as above, or at the side. Very many of 
the eges which I now receive in ny exchanges are similarly pre- 
pared. Ai the present time no experienced collector ever makes 
but one hole to remove the contents of the egg, using a blowpipe 
in some form to accomplish this object. The following rules 
should invariably be followed :— 

1. Prepare your eggs neat and clean, There is no excuse for 
having 2 dirty set of eggs where water, soap, and a tooth-brush 
can be found. Some eggs will not bear washing, as the shell is 
so calcareous that the characteristic markings will wash away. 
There are, however, but few of this class, and I believe this 
peculiarity is confined to the water-birds. You can see it in any 
of the species (Smithsonian Catalogue) from 615 to 628 inclusive, 
and also in the eges of the Grebes and Flamingo, and some 
others. Ilaving once seen it you will never mistake it for any- 
thing else. 

2, Make but one hole, and that a small one in the middle of 
the egg ; cover this hole, when the contents are removed, and the 
specimen is dry, with gold-beater skin or the paper number indi- 
cating the bird. Use an egg drill ora pointed wire of four or six 
sides to make the opening. 

3. If the blowpipe does not readily remove the contents of the 
egg, inject water and shake the specimen thoroughly, then blow 
again, and repeat the operation until every particle of the egg is 
removed. 

4. If the embryo is too far advanced to remove throngh a 
moderate sized hole, blow out what you can of the liquid part 
and fill the ege with water, wipe it dry and pnt it away in a 
covered box in some warm place, and every twenty-four or forty- 
eight hours shake it well and remove what you can, and then re- 
fill with water. Repeat this operation several times, and after a 
few days the contents will become sufficiently decompased to take 
away, 

ae After removing the contents of any egg, cleanse the shell 
thoronghly. Fill it with clean water and shake vigorously, blow 
out the contents and repeat the operation until the specimen is 
perfectly clean. This is particularly desirable in white eggs, as 
black spots will show through the shell after a time if the least 
particle of the egg or blood stains remains inside. 


* By William Wood, M.D, Reprinted from the American Naturalist. 
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6. Save all your eggs in sets—that is, keep all the eggs each 
b'rd lays hy themselves. This is the only way to form a correct 
knowledge of the eggs of any species, as a single egg, particularly 
of the blotched oncs, frequently gives a very erroneous idea of the 
general markings—a very unsatisfactory representative of a set, 
For instance, in my collection are four eggs of the Seefeo Mucatis, 
found in the same nest, two of which are pure white and two 
blotched. It is not very uncommon to find great variations in 
markings in the same species and in the same nest. 

7. Keep a memorandum of the place and date of collecting 
each set of eggs. 

§. Use some kind of blowpipe in preparing your eggs for the 
cabinet. The common blowpipe, with the addition of a fine 
pointed tip, will answer ; yet it is a severe tax on the lungs and 
brain if you have many eggs to blow. I have many a time been 
dizzy and almost blind from overtaxing my lungs in this opera- 
tion. Within a few years Mr. E. W. Ellsworth, of East Wind. 
sor Hill, Conn., has invented a blowpipe which is operated hy 
the thumb and finger, which works very perfectly and expe- 
ditiously. 1 would not he without it on any account. After 
using it for a time, and then letting it remain unused until the 
leather packing becomes dry, the instrument does not work satis- 
factorily to those unaccustomed to it. The remedy is simple. 
Take off the blowpipe and work the instrament submerged in a 
howl of warm soap suds, when the leather packing becomes pli- 
able and works as well asnew. I have used the same instrument 
for years, and it works to-day as well as when new, by following 
the above directions. The printed directions which accompany 
each instrument are intended to be a sufficient guide in case re- 
pairs are needed, and the maker can be referred to for any further 
information required, 


SCIENTIFIC SERIALS 


TuE Geological Magasine for May (No. 95) opens with an im- 
portant article (illustrated with a plate) on some coniferous 
remains from the Lithographic Stone of Solenhofen Ly Mr. 
Dyer, in continnation of a former paper on the same subject. 
This paper includes the description of a new species of Piiées 
(7. solenhofencnsis), a revision of the genus Arhroéarites, with 
descriptions of two new species (41. /oxgiranteas and Al. ? laxus), 
and a notice of anew genus, Cov ydites, probably belonging to the 
Cupressine group, and Including a single new species, C. syzra- 
snraits.—MM, Ui. B. Woodward and J. H. Blake communicate 
a valuable paper on the relations of the Rhzetic beds to the Lower 
Lias and Keuper formations in Somersetshire, in which they Cite 
additional evidence and arguments in support of the view that 
the Rhvetic beds constitnte irne passage-beds between the Keuper 
and Liassic series.—Principal Dawson gives us the results of a 
new examination of the geological structure of Prince Edward's 
Ysland in the Gulf of St. Lawrence; and Mr. Alfred Bell a 
paper on the succession of the Crags, the latter containing a 
criticism of Mr. Prestwich’s recently-published memoirs on the 
same subject.-—Mr, James Geikie communicates a sixth paper on 
changes of climate during the glacial epoch, and the number con- 
cludes with an interesting lecture on meteorites by Mr. David 
Forbes. 


THE Monthly Aficroscopical Fournal, No. 42, for June, com- 
pleting the seventh volume, contains communications on ‘‘ An 
Improved Keflex Illuminator for the ITighest Powers of the 
Microscope,” by W. H. Wenham; on ‘‘A Silveced Prism for 
the Successive Tolarisation of Light,” by J. W. Stephen- 
son; “Structure of Battledore Scales,” by J. Anthony, 
M.D., detailing fresh investigations by a new method of 
of illumination, the results of which confirmed those of a previous 
communication ; ‘‘ Beale’s Nerve Researches: the Reply of Dr. 
Beale to Dr. Klein 5”? **On Bog-Mosses,” by R, Braithwaite, 
M.D., part iv, devoted to Sphagnum tenellum Ybrh., 
and its varieties. This is the S. wol/uscun: of Wilson’s ‘‘ Bryo- 
logia ;” ‘‘Crystallisation of Metals by Electricity,” by I’hilip 
Braham ; “On the Means of Distingnishing the Fibres of New 
Zealand Flax from those of Manilla or Sizal, by the Microscope,” 
hy Captain Hutton. The average length and diameter of the 
ultimate tibres are held to be distinctive, as well as some other 
less important points, in the discrimination of these Abres, The 
residue of this number is occupied, as usual, with brief notices 
of new hooks, notes on microscopical subjects, and the procced- 
ings of microscopical societies. 
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SOCIETIES AND ACADEMIES 
Lonpon 


Geological Society, June 19.—Prof. Ramsay, V.P., in 
the chair.—The following communications were read:—1, ‘‘On 
Trochocyathus auglicus, a new species of Madreporaria from the 
Red Crag,” by Mr. P. Martin Duncan, M.B., F.R.S. The 
author described a coral, of which a single specimen had 
heen found in the Red Crag, in the grounds of Great Bealings 
Rectory, Norfolk. He stated that it belonged to the genus 77o- 
chocyathus, and was distinguished from the other species of that 
genus by its dense epitheca, its small and prominent columella, 
and its inverted calicular margin. IIe proposed to name it 7ro- 
chocyathus anglicus, and stated that its nearest alliance is with the 
Australian Upper Tertiary form described by him under the name 
of 7. meridionalis, Mr. Prestwich inquired whether the fossil 
bore any resemblance to any of the French Eocene forms, and 
whether there was any possibility of its being derivative. Prof. 
Duncan replied that the specimen was but little worn, and was 
therefore prohably not remand, though this point was not abso- 
lutely certain. 2, “On the Discovery of Paleolithic Implements in 
association with £/ephas Arimiventus in the lligh-terrace Gravels 
at Acton and Ealing,” by Colonel A. Laie Fox, F.G.S. The 
gravels in the neighbourhood of Acton have been divided by Mr. 
Prestwich Into two principal groups—viz., the high-level gravels 
on the hills above the valley, and the valley-gravels on the sides 
and bottom of the valicy itself. The valley-gravels have been 
again divided by Mr. Whitaker into three terraces—viz., a high 
terrace, between Soft. and fooft, abote the Crdnance datum, a 
mid tertace, between Zoft. and 4oit. high, and a low terrace, at 
an average height of roft., occupying the low ground in the bends 
of the river. On both sides of the river the high terrace is 
separated from the mid terrace by a strip of the London Clay, 
which is laid bare at an average level of Soft. The London Clay 
is also laid bare on the sides of the tributary streams running 
into the valley on both sides of the river, thus dividing the high- 
te race gravel into patches. ‘The mid terrace is continuous, and 
follows the sinudsities of the valley on beth sides uo to the strip 
of London Clay. The author accounts for this distribution of 
the gravels by supposing that a large body of water must at one 
time have stood at the 5o0-fect level, and the denudation of the 
hich terrace have been caused by the waves beating on the sides 
of the valley, and by drainage into this hody of water. The 
mid terrace he conceives may. have Keer cavsed In part hy accus 
mulations bénesth this budy of water. ‘Lhe position of the high- 
terface gravel at Acton corresponded so closely to that of the 
implement-bearing gravels of the Somme and the Ouse that the 
author was led to examine carefully the excavations made in it 
for the construction of houses. He discovered a number of im- 
plements of the drift-type, together with flakes and cores, and a 
few roughly-formed scrapers ; all these were found in close con 
tact with the London Clay, and beneath the gravel. Fragments 
of fern (Osmenda regilis) and of wood (Pires sylvestris) were 
also found with the implements at the same level. Two imple- 
ments were found at Ealing Dean, lwo miles westward, on nearly 
the same level as those at Acton—viz., goft.; and these also came 
from the bottom of the gravel. Another implement was found 
south of the river at Battersea Rise, in the same position above 
the strip of London Clay as at Acton, and at abont 6oft. ahove 
the Ordnance datum. The implements are of the pointed and 
oval types. The only animal remains discovered in the high 
terrace consisted of a tooth of Hlephas primigenius in the Acton 
gravel. The position of this the author believes to be reliable, 
althongh he did not discover it himself zz si#e. In the mid- 
terrace gravel a number of pits were examined between Shepherd’s 
Bush and ]Jammersmith, and in the neighbourhood of Turnham 
Green, which resulted in the discovery, at the latter place, of a 
large quantity of animal remains (noticed by Mr. Busk in the 
following paper), all of which, like the implements of the high 
terrace, were at the bottom of the gravel ; bnt no evidence of 
human workmanship was found in the mid terrace. All these 
were found together, in the same seam of gravel, 12it. beneath 
the surface, and all appeared to have been deposited at the same 
time. The surface was here 25ft. above the Ordnance datum, 
and consequently about soft. lower than the implements of 
the high terrace, 1} mile to the north. The section across 
the valley, taken throuzh the two places, here shows the 
strip of the London Clay intervening between the two terraces. 
The chief points of interest which the author submitted to the 
judgment of geologists consisted in the presence of drift imple- 
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ments in the high terrace, their absence in the mid terrace, and 
reappearance in the existing bed of the Vhames; the great 
rarity or absence of animal remains in the high terrace, and their 
abundance in the mid terrace, and the occurrence of both :mple- 
ments and animal remains at the bottom of the gravel in both 
terraces. The writer concluded by adducing proofs of the great 
antiquity of the present river-Led, which it was shown must have 
run in its present meandering course in the bottom of the valley 
for at least 2,000 years. 3. ‘*Onthe Animal Remains found by 
Col. Lane Fox in the Iigh ard Low-level Gravels at Acton and 
Tumham Green,” by Mr. George Busk, F.R.S. The author 
described the mammalian bones referred to in ihe preceding 
paper, The remains from the high-level gras els at Acton belong 
to the genera Sos, Ovis, Equus, and //efhas? The greater 
part belong to the first-named genus, and are probably modern, 
as are also those of Ozis. The remains of Ayae«s may be of 
greater antiquity. The other bwnes found may belong either to 
Elephant, Rhinoceros, or |lippopotamus ; they include a large 
portion of an Elephant’s molar, and are much rolled. The 
remains from the mid-level gravel at Turnham Green generally 
present the characters of great antiquity. They include bones 
of RAinoceros hemitachus, Equus caballus, Hippopotamus major 
(one of them the left frontal of a very young anima] almost un- 
worn), Sos (probably &B. primigenias, and some perhaps Lison 
priscus), Cervus (C. clactonensis, Fale. = C. Browni Dawk., C. 
elaphus, and C. tarandus), Ursus ferox priscus, and Elephas 
primigenius, Mr. Prestwich complinented the autbor on the 
exactness and completeness of his description of the classical 
district which he had investigated, in which mammalian bones 
had been found and described by Mr. Trimmer so early as 1815. 
In that case Hippopotamus remains, very fresh and unworn, had 
also been discovered. Prof. Morris had also described a deposit 
near Brentford in which numerous remains 01 Reindeer were 
present, showing how variable was the distribution of mamma- 
lian remains even in a limited area, and how unsafe it was to 
base theories upon merely negative evidence. It was to be 
hoped that other investigators would extend similar discoveries 
to other parts of the valley of the Thames. Mr. Godwin-Ansten 
did not think that the presence of the young Hippopotamus was 
absolutely conclusive of its having been born in this country. 
With regard to the presence of remains of Reindeer and Hippo- 
potamus in the same beds, not only might there have been an 
overlapping of fauna such as has been pointed out by Sir Charles 
Lyell, but there also might be an intermingling of the included 
remains from two beds of different ages. He was not altogether 
satished with the evidence as to the coexistence of man with 
Llephas primigenius, nor as to the artificial character of some of 
the presumed implements. We did not attach any great im- 
portance to the merely fragmentary bones. Mr. Evans main- 
tained that the implements exhibited were of necessity artificial, 
and commented on the nature of the evidence as to the co- 
existence of man with the Pleistocene fauna. Under any cir- 
cumstances the gravels containing the implements could only 
have been deposited at a time when the Thames valley had not 
been excavated to anything like its present depth; and they 
were therefore of great antiquity. There was, moreover, a 
notable absence in them of a number of the animals usually 
found associated with Neolithic implements ; and if man had 
not subsisted on the animals the remains of wbich were found 
associated with his handiworks in the gravels, it was a question 
on what food he had had to depend. The absence ot imple- 
ments in the low-level gravels seemed to him significant of a 
diminution in the number of the human beings who frequented 
the banks of the river. Mr. Carruthers said that as the rhizome, 
whether it was that of 4sfidium or Osmunda, was an aérial, and 
Not a subterranean rhizome, it must have been carried to its 
present position ; and it consequently indicated, as Col. Lane 
Fo ’ ad pointed ont, the direction of the stream. Mr. Flower 
regarded Col. Lane Fox’s memoir as of great interest, as afford- 
ing an additional instance of that perfect similarity of these 
deposits, whether in France or England, which in places so wide 
apart might reasonably be taken to indicate a common origin. 
It was indeed generally assumed that these deposits were brought 
down by rivers ; but this, according to his view, was by no means 
certain. Col. Lane Fox had described the valley as 43 miles 
wide ; but there was at Croydon, 12 miles distant, a deposit of 
gravel capped with loess, containing elephant remains, and 
exactly resembling the Thames valley-gravels, and communicating 
with them. ‘This evidently formed part of the Thames valley 
system, whatever that system might be taken to be ; and if so, 
he thought it incredible that the loess should have been dis- 


tributed by river-action over an area 12 or 15 miles in width. In 
conclusion, he was quite content to adhere to the opinion held 
by the French geologists, and formerly by several of our own 
most able writers, that the distribution of these superficial drifts 
was im the fist instance diluvial rather than fluvial. Col. A. 
Lane Fox, in reply, pointed ont the artificial character of the 
implements, and the manner in which the mammalian remains 
occurred. He thought that the lower terrace of gravel 
might have been formed at the bottom of a lake. Mr. 
Busk, in proof of the animal remains not having Leen bronght 
from a distance, showcd that the remains of the same animal 
were found in close proaimity to each other. TPhof. Ramsay 
made some 1emarks on the undoubtedly artificial character 
of the implements, and on their position at the base of the 
gravels, The origin of the Thames valley lie had already 
maintained to be of Postmiocene age ; and though there was at 
present no evidence of man’s existence at that time, it was still 
possible. Of the extreme antiquity of the human race there 
could, however, be no doubt. 4, ‘*On the Evidence for the 
Ice-sheet in North Lancashire and adjoining parts of Yorkshire 
and Westmoreland,” by R. H. Tiddeman. The country of 
which the earlier glacial phenomena were described in this paper 
lies between the Lake-distiict on the north and the plains of 
South Lancashire and Cheshire on the south, and extends from 
the great watershed of England to the Irish Sea. On the west 
is a seaside plain rising to levels of less than 200 feet. On 
the north-east is a portion of the Pennine Chain, comprising 
Ingleborough, Pennmigent, and other Fells, rising to heights of 
from 2,000 to 2,400 feet. Between these, from north to south, 
we passoyer (I) arange of moorlands from 1,000 to 1,500 feet 
high, called the Rossendale Anticlinal, which forms the water- 
shed between the basins of the Mersey andthe Ribble; (2), the 
valley of the Burnley and Blackburn Coal-field, which drains 
north throvgh gorges m (3) the Pendle chain of hills into (4) the 
broad valley of the Ribble ; (5), a group of Fells rising to a gene- 
ral level of 1,800 feet, between the valleys of the Ribble and tbe 
Lune, called, for the purpose of this paper, ‘‘'The Central Fells ;” 
(6), north of this the valley of the Lune and the estuary of the 
Kent. The main direction of all these features between the sea- 
side plain and the Pennine Chain, is from north-east to south- 
west. ‘The paper was illustrated by a map of the district on the 
scale of 1 inch to a mile, coloured to represent elevations, the 
level contours having been reduced from the 6-inch scale. Upon 
this all the ice-scratches found on the solid rocks were inserted. 
A diagram illustrating the proportional number of scratches in 
different directions showed that 20 per cent. of them were due 
south, although the general direction of the valleys was to the 
south-west. Aninstance was mentioned of a ridge of 1,400 feet 
in height, which had scratches at the top running directly across 
it to the south, although no land of equal height occurred north 
of it within a distance of seven miles, A similar instance was 
shown to exist on the ridge north-east of Pendle Hill. A roche 
moutonnee in the gorge of the Calder at Whalley was shown to 
have been formed by ice working from the north, although the 
river drains from the south. Other systems of scratches were men- 
tioned in detail. All these tended to show that, though the 
general slope and drainage of the district is to the south-west, 
the inovement of the ice at the period of maximum cold was to 
the S. or S.S.E., or nearly parallel to the watershed. The 
author goes on to describe certain disturbances at the surface of 
the rocks, which are dipping at high angles to the south, they 
having been overturned by some force coming from the north. 
Such surface-disturbances are not found on rocks dipping to the 
north ; and this fact may be explained by an illustration : in one 
case the brushing was with tbe nap, in the other against it. In 
was shown that these phenomena could not be attributed to any 
other agent but a great ice-sheet pushing on from its northern 
gathering grounds, recruited by the greater elevations on its 
course, but overriding the lesser, grinding down and smoothing 
by its friction rocks presenting but a gentle incline, tearing up 
and turning over the basset edges confronting itsapproach. The 
author next described the arrangement of the Till as to colour and 
material, and endeavoured to show that all the facts which he 
has observed are in favour of the existence of an ice-sheet 
travelling south in this district. Mr. Cumming’s observations in 
the Isle of Man were considered to confirm these views. He 
describes the general glaciation of the island as being from the 
E.N.E, or Lake-country, and describes many large blocks of 
gianite which had been carried from their parent rock up the 
high hill of South Barruh and down on the other side. This 
was referred by Mr, Cumming at the time to a great ‘* wave of 
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translation ;” but the facts are quite easily explained by an ice- 
sheet. Other observations of Mr. Cumming upon the drifts of 
the [Isle of Man were taken by the author as confirmatory of his 
views, Mr. Morton's observations on the glaciation of the 
Mersey basin were touched upon; and it was suggested that the 
glaciation of that district was produced by an ice-sheet, not 
coming from the south-east, as Mr. Morton holds, but working 
to the south-east from the Lake-country, and across a part of 
what is now the Irish Sea. Prof. Ramsay’s observations on the 
glaciation of Anglesey being to the $.S.W. instead of {rom the 
Snowdon group, as might be expected, were considered by 
the author to ke confirmatory of his views of a great ice-sheet 
having filled what is now the Irish Sea, and emptied itself by 
St. George’s Channel on the one hand, and by the Cheshire 
plain on the other, as well as by some of the passes in the Pen- 
nine Chain.—§. ‘*On the Mammalia of the Drift of Paris and 
its Outskirts.” By Prof. Albert Gaudry, F.C.G.S, In this 
paper the author briefly indicated those mammals the remains of 
which have been discovered in the Vleistocene or Quaternary 
deposits of Paris andits vicinity. JTis list includes flint imple- 
ments as evidences of the existence of man, and bones of the 
following species :—Canis lupus, Hywna crocuta (spelen), Felis 
leo (spehea), Caster trogontherum and fiber, Llephas prinisenius 
and atiques, Liippopotamus amphibius, Rhinoceros liheriinns 
(a Khinoceros of doubtful species), Svs scrofa, Lguns asinus and 
caballus, Bos primigenins, taurus (?), and éacdicus (?), Bison pris- 
cus and exropeus, and Cervus farandus, Belgrandt, meguceros, 
cunadensés (2), elaphus, and a small species. 


Zoological Society, June 18.—Mr. Jolin Gould, F.R.S., 
vice-president, in the chair.—The Secretary read a report on the 
additions that had been made to the Society’s Menagerie during 
the month of May, 1872. ‘The most noticeable ot these wae 
two Argus Pheasants (.gvs gigauteus), presented to the Saciety 
by Mr. J. G. Fanshawe.—Mr. P. L. Sclater exhibited a pair of 
Ceylonese birds sent to him for determination by Mr. W. Vincent 
Legge. These birds Mr. Sclater considered to belong to a new 
species of the genus /rexochi/us, which he proposed to call 
2. vineens, after one of the names of its discoverer. —Mzr. Edwin 
Ward exhibited the horns of a Barasinga Deer (Cerzvs ducnsucel- 
Zr) with twenty points, and a very handsome and peculiarly 
grown specimen of the Ganr or Indian Bison, from Central India. 
—Mr. dt. George Mivart read a paper ‘* On the Axial Skeleton 
of the Ostrich” (Straé/io camelns).—Dr. J. Murie read a paper 
“On the Cranial Appendages and Wattles of the Ilorned Tra- 
gopan” (Ceriornts satyra), After alluding to the phenomena of 
display dunng courtship, he went on to show that rudimentary 
horns are found in the female. In the male the pseudo-horns 
are composed of firm fibro-elastic substance, and are not due to 
vascular erection. The wattle, on the contrary, is a true erectile 
vascular organ.—A communication was read from Prof. I]. H. 
Giglioli, containing an account of the Cetacea observed during 
the voyage round the world of the A/ayenta in the years 18u5~-65. 
In this were contained descriptions of several new or little known 
species, and of anew genus and species of Fin-backed Whale, 
proposed to be called dimphiptcra pacifica.—Dr. J. Murie con- 
tinued the series of his observations on the Macaques, com- 
menced at the last meeting. The species selected tor special 
notice were AY, arctotdes of Is. Geofi., which he showed to be 
identical with AZ, druniens of Anderson :—The Formosan or 
Round-faced Monkey (AZ cyc/opis), and the Japanese Monkey 
(AN. spectosus). Points in the anatomy and skeleton of each of 
these species were described.—A communication was read from 
Dr. J. E. Gray, containing the description of the younger skull 
of Steller's Sea Bear (Zemetopias stellert).—A communication 
was read from the Rev. O. I. Cambridge, giving descriptions of 
twenty-four new species of Spiders of the genus £7%g017.—A 
second communication from Dr. J. E. Gray, F.R.S., contained 
additional notes on new corals from the Southern and Antarctic 
Seas.—A further communication from Dr, Gray contained addi- 
tional notes on sIrctocephalus cincrens, and on Gypsopheca, from 
the coast of New Zealand.—Mr. A. J]. Garrod read a descrip- 
tion of the tongue of Méstor Aypopolins, which showed that .Vestor 
does not belong to the Trichoglossine group of Psittacidi. 


Mathematical Society, June 13.—Mr. W. Spottiswoode, 
Treas. K.S., president, in the chair. Prof. Cayley, vice- 
president, gave an account of his paper, ‘‘On the sur- 
faces divisible into squares by their curves of curvature.” 
Sir W. Thomson, Mr. Merrifeld, and Prof. Clifford, askel for 
information on one or two points in the communication.—Mr. 8, 
Roberts, vice-president, gave some details of his paper, ‘‘ Prof, 
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Cremona’s transformation between two planes and tables relatin 
thereto.” —Refcrence was made to a paper by Prof. Cayley. “On 
the rational transformation between two spaces” (Proceeding: 
Lond. Math. Society, vol. iii. pp. 127, &c.).—Dr. Flirst briefl 
sketched out a few results arrived at in his communication, en 
titled ‘*.A manifold correspondence of two planes.” Sir W. 
Thomson explained the object of his short paper ‘‘On the 
simultaneous reduction of two prodynamical quadraties to sums 
of squares.” Tle referred to papers by Prof. Cayley (Camb, and 
Dub. Math. Jour., Feb. 1869, and Quarterly Math. Jour. 1858), 
and to Conaby’s problem ‘ Sur equation 4 aide de laquelle on 
dctermine les inégalités s¢culaires des planttes,” treated of in 
vol, iv. of that writer’s ‘‘ Exercises.” The ITon. J. W. Strutt 
referred the author to a memoir bearing on the subject of his 
paper. 

Anthropological Institute, June 17.—Sir John Lubbock, 
Bart., president, in the chair, —Mr. A, W. Franks exhibited and 
described photographs of the tattooed man from Birmah—The 
following papeis were read: “On the IJill Tribes of North 
Aracan,” by Mr, St. Andrew St. John ; “The Ainos of Yeso,” 
by Commander If. C. St. John, R.N. (communicated hy the 
Admiralty) ; “Tudian Picture Writing im British Guiana,” by 
Mr, Chas. B. Drown; ‘* Report on Australian Languages and 
Traditions,” hy the Rev. W. kidley, M.A. (communicated by 
the Colonial Olfice) ; ** Report of the Anthropological Section 
of the Arctic Exploration Committee,” 

Linnean Society, June 20.—-Mr. G. Bentham, president, in 
the chair.—Mr. A. W. Bennett communicated a short note on 
the mode of fertilisation in /i/uliens parviflora. On the struc- 
tural peculiarities of the Bell-bird (Chasmorhyncus), by Dr. Murie. 


Geologists’ Association, June 7.—-Rev. J. Wiltshire, pre- 
sident, in the chair.—“ On the Classification of the Cambrian 
and Silurian Rocks,” by Henry Hicks. ‘The author, after 
mentioning the groups now known to comprise the Cambrian and 
Silurian rocks, as exhibited in the British Isles, and the usual 
mode, hitherto, of dividing and subdividing these formations, 
stated that it was impossible in a sctence so progressive as geology, 
where new discoveries were continually being made, to accept at 
present any of these arrangements, which for the most part had 
been made some twenty or thirty years ago, unless with consider- 
able modifications, The classification approved by the author 
has already been, to a great extent, adopted by Sir .Charles 
Lyell in his “‘Studenty’ Manual,” and by the late Mr, Salter, 
and the author in papers to the British Association ; and is based 
on the most recent paleontological and stratigraphical evidence, 
In a table exhibited for the purpose of illustrating these facts, 
the classification of Prof. Sedgwick, and of Sir R. Murchison, 
were placed side by side along with the one proposed, The 
columns in the table showed (1) the lithological characters of 
the beds comprising each group; (2) the thickness of 
the strata; (3) the organic remains contained in each 
group; (4) the number of genera and species which are 
known to reach from one group into another; (5) the order 
of the appearance of animal life upon the globe, and (6) the 
localities where the several groups are best seen in England. By 
means of the evidence sct forth in these columns, the author was 
enabled to show the most natural divisions and subdivisions, so 
far as recent researches are capable of explaining them. ‘The 
following are the chief divisions accepted as being the most satis- 
factory at present :—The Lows Camérian to include the Long- 
mynd (Harlech grits and Llanberris slates, and the rocks at Bay 
Head, &c.) and the Menevian groups, which were shown to be 
intimately connected palzontologically, and to he entirely distinct 
in their faunas from the overlying rocks. The (4 Camlriazz 
to include the Lingula flags (lower, middle, and upper, called 
also Maenturog, Festiniog, and Dolgelly or Malvern) and the 
Tremadoc groups. These were also shown to be connected 
closely hy some of the genera, especially by Olenus, Conocoryphe, 
and Dikelocephalus. The Lower S2/uriz2 to comprise the 
a\renig (Lower and Upper, the former a series only recently 
known through the researches of the author, and forming a con- 
necting link between the Tremadocs and the true Arenig rocks), 
the Llandeilo (Upper and Lower, the former being black shales 
or slates, and the Jatter calcareous), and the Lala or Caradoc 
groups. The} @ per Si/z7%27 to consist of the Llandovery (Upper 
and Lower), the Wenlock and the Ludlow groups. The whole 
of the Llandovery group was placed in the Upper Silurian in ac- 
cordance with the evidence cited by Prof. Ramsay in his memoir 
on North Wales, along with the facts explained by the table, and 
which went to prove that when it was to be separated entirely 
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from the other groups, asa Middle Silurian division, this was 
the most natural and proper position. —*‘ On the Silurian locks 
of the English Lake District,” by Prof. Alleyne Nicholson, In 
this paper the author classified the Silurian rocks of the English 
Lake District as follows, commencing with the lowest :—(1) The 
Skiddaw Slates, (2) the Borrowdale Series, or Green Slates and 
Porphyries, (3) the Coniston Limestone and associated shales, 
(4) the Graptolitic Mudstones, (5) the Coniston Flags, (6) the 
Coniston Grits, (7)the Ludlow Rocks. Each of these members 
of the serics was described lithologically and palzeontologically, 
and its geological position discussed, not only with reference to the 
ether beds of the district, but also to the Silurians of Wales and 
North America. 


Society of Biblical Archzology, June 4.—Dr. Birch, 
F.R.S., president, in the chair, ‘*On a Religious and Politi- 
cal Revolution which took place in Egypt prior to the 
reign of NKameses HII., having a probable connection with 
the rise of the Jewish religion. From the text of the 
Harris Papyrus,” by Dr. August Eisenlobr. This mag- 
nificent Papyrus contains an account of the reign of Rameses 
IIl. "and the events preceding his accession to the throne. 
Among these he finds a most marvellous account of a politico- 
theological revolution made by a Syrian hero, who, after a period 
of general disorder, made himself chief of the whole conntry, 
and abolished the existing religion and the sacrifices then in use. 
The father of Rameses I1I., King Seti-nekbt, suppressed this 
revolution and restored the country to its former religious in- 
stitutions. The striking resemblance of this story with the 
narrative of the return of the Hykshos, which was extracted by 
Josephus from. Manetho’s work, and was held by nearly all 
authorities to be connected with the establishment of the Jewish 
religion is very remaikable. Dr. Eisenlohr considered these 
passages in the Harris Papyrus as representing the Egyptian 
view of this and other great events which were the immediate 
cause of the Exodus, in which case the Papyrus would ccnsti- 
tutethe first Old Egyptian document hitherto discovered to bear 
npon the subjects treated of in the Book of Exodns. — And it is 
therefore an additional gratification to learn that the Trustees of 
the British Musenm have recommended to the Treasury the 
purchase of this invaluable document.—“ Observations on the 
Dimensions of the Great Pyramid and the Royal Coffer,” by 
Mr. Solomon M. Drach.—‘‘ The XXXVI, Aamu in the Tomb 
of Chnum-Hotep, at Beni-llassan, identified with the family of 
Israel,” by the Kev. Daniel H. Haigb. The learned author main- 
tained that the said gronp, representing 37 Aamu or Mestemmn 
from the land of Shu, depicted no other than the patriarch 
Jacob and the thirty-six legitimate members of his family (the 
offspring of his wives Leah and Kachel), who entered Egypt at 
Joseph’s invitation ; the concubines and their children holding a 
decidedly inferior rank, and regarded as slaves and slave-born, 
not being counted, reducing the legitimate family of Jacob to 
that number. Shn he supposed to be the ‘East ;’ Mestemmu 
he compared with Beto-Mestham (Judith iv. 6), in the territory 
of Dothan, conquered by Jacob (Gen. xlviii, 22). Ina supple- 
ment to this paper, Mr. Haigh described a Babylonian cylinder 
brought from Hidah, engraved by Mr. Layard in his ‘‘ Travels,” 
and translated the cuneiform inscription as representing Terah and 
his children, Abraham, &c. The names Iscah and Milcah 
(Queen) he considered might be one name in duplicate, the re- 
sult of a marginal gloss (one sign in the cuneiform writing repre- 
senting the sounds zs and w77/). 


GLASGOW 


Geological] Society, May 2.—Mr. James Thomson read 
some notes ‘fOn an Undescribed Pletyertves from the Mountain 
Limestone of Vifeshire,” which he had found in a quarry to the 
west of Kirkealdy. lt differs in several respects from M’Coy's 
Platycrinus punctatus. The plates of the test of that author’s 
form are punctate, while those of the form exhibited are smooth 
and destitute of surface oinamentaticn. It also differs in the 
form of the plates.— Mr. Thomson also laid before the Society 
a curious shell, which be discovered on the same occasion. It 
was of somewhat large dimensions, being 10in. long, by 74 in. 
in width at the broadest part. At first sight it seemed to be a 
variety of Nautilus, but he could not find any trace of the septa 
which characterise that important group of Cephalopoda. He 
was, however, disposed to view it as belonging to that group, 
but one which, so far as he was aware, had not been described 
in any work on Palzortology.—Mr. David Robertson read. the 
following papers:—1. “On the Clay Beds at Kilchattan in 
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Bute.” Mr. Robertson gave an enumeration of $6 species 
which had been obtained from the locality, including 40 species 
of Mollusca, 16 of Ostracoda, 18 of Forminifera, and 12 of other 
orders. The prevailing shells of the deposit are 7i//ina calcarca, 
alxinus flexuosus, Scobricularia prismatica, Cyprina islandica, 
Aye truncata, and Utriculus obtusus. 2. “ Ona Fossiliferous 
Clay Deposit near Campbeltown.” ‘The chief interest of this 
section is that, contrary to the usual position of the boulder clay 
in the West of Scotland, here it overlies shell-bearing clay. The 
latter is dark grey in colonr, and contrasts strongly with the 
overlying boulder clay, which is of a full reddish brown. The 
shell-bearing clay, as exposed in ‘the bed of a little burn or 
streamlet in Tangy Glen, about six miles from Campbeltown, is 
seen standing up in the boulder clay like a little knoll, and has 
doubtless been bronght to that form by abrasion. lt can be 
traced for a distance of 60 or 7o yards; its exact depth could 
not be ascertained, but as the rock is seen at a short distance on 
either hand, it is probably not more than a few feet deeper than 
what is exposed. The boulder clay overlies it to a height of 50 
or 60 feet. The latter consists of 50 per cent. of fine mud and 
50 percent. of sand and gravel, while the shell-bearing clay gives 
So per ccnt. of fine mud and only 20 of sand and gravel. The 
fossils are but thinly met with in this deposit—molluscs in par- 
ticular are comparatively rare, the few found being chiefly Zeww 
Lygme@a, with an occasional Leda fernela and a few fragments 
of other species. Ostracoda and Foraminife1a are better repre- 
sented, 18 species of the former and 26 of the latter having been 
obtained. A remarkable feature of the Ostracoda in this de- 
posit is that they have much in ccmmon with those found in the 
clays on the east coast of Scotland, which have been held to 
represent more strongly Arctic types than those generally found 
inthe West. Amongst these are Cytheropleron Montrostense, 
Cytheroptcron vespertile, and Cytheropwron Sorbyana. None of 
these have hitherto been met with in the clays of the West of 
Scotland, with the exception of one specimen of C. Aloztrosicnse, 
which had been found in the excavations for Messrs. Randolph 
and Elder’s new dock near Govan. This specimen was found at 
a depth of 18 feet in a lower bed of clay dipping away from the 
river. An upper bed, which dipped to the river, contained only 
more recent forms ccmmon to our raised beaches and present 
seas. He might add that C. vesfertilio and C. Soréyana are 
common species in the clays of Norway. The chairman observed 
that this additional discovery of Arctic marine shells below the 
lower boulderclay of the West of Scotland was a further con- 
firmation of the interesting fact that an Arctic or northern fauna 
had spread over certain tracts of the existing sea bottom before 
the lower Till of the country was deposited. 


PHILADELPHIA 


Academy of Natural Sciences, Oct. 17, 1871.—The presi- 
dent, Dr. Ruschenberger, in the chair. ‘‘ Remarks on Fossils 
from Oregon.” —Prof. Leidy directed attention to some fossils, 
part of a collection from Oregon, submitted to his examination 
by the Rev. Thomas Condon, and indicated in the ** Procced- 
ings” of Oct. 18, 1870. One of the fossils, a brain cast, or 
rather a cast of the inteilor of the cranium of a large mammal, 
bas about the same form and size as that of the horse. The 
cerebral hemispheres are nearly as much convoluted as in the 
latter, and measure about 44 inches in length and breadth. 11 
may pertain to a large tapiroid animal, though } suspect it be- 
longed to an oreodont. A large atlas, perhaps belonging to the 
same animal as the former specimen, measures 5 inches in breadth 
between the outer prominent borders of the articular concavities 
for the occipital condyles, and it is about 4} inches from the 
nettral tubercle to the hypapophysis. It differs in several im- 
portant points from the atlas of the rhinoceros, horse, ox, &c., 
and the want of sufficient means of comparison prevents a deter- 
mination of its near relationship. Another fossil, labelled 
“ Alkali Flats,” consists of the greater part of the crown, appa- 
rently of a last upper premolar, or perhaps of a transveise pair 
of lobes of a true molar, of an animal as large as that to which 
the preceding specimens belonged. The tooth approaches in 
character the corresponding portion in the oreodonts, but differs 
in the proportionately less degree of development of the inner 
lobe of the crown as compared with the outer one, and in the 
greater degree of development of the inner basal ridge. The 
crown measures 14 inches in transverse diameter. These fossils 
appear to indicate an unknown pachyderm, which may be desig- 
uated by the name of /adrohyus supremus, Among the Oregon 
fossils there are a number of imperfect remains, of which it was 
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formerly remarked they indicated at least two species of rhino- 
ceros. One of these was thought to be the same as the A’, acci- 
deutalts ; the other was suspected to he the samz as the Californian 
species, A’. Aesperius. Some additional specimens indicate the 
second species to have been intermediate in size to that last 
named and the A. cvassus of the Niobrara river. One of the 
specimens from Bridge Creek, consisting of a mutilated upper 
jaw fragment, with portions of the fangs of the true molars, 
shows these to have occupied the space of about 5 inches. An 
isolated tooth from Alkali Flat, apparently a last upper premolar, 
probably belongs to the same animal, [rom the outer part of 
its crown three folds project into the bottom of the median 
valley. The tooth measures 1 inch and Io lines wide, The 
species may be named A/inoceros pacificus. Another fossil 
specimen, labelled ‘ Crooked River,” consists of an isolated ver- 
tebral plate of a large turtle, apparently the eighth bone of the 
series. It has the same shape as in Sfydeneys xéobrarensis, ut 
is proportionately much shorter in relation with its breadth. It 
measures 2 inches wide, 1 inch 7 lines long, and 7 lines thick. 
The specimen probably indicates an undescribed species, which 
may be named S4leneys oregonensis. Two additional fossils are 
brain casts, probably of Oreodou superbus, ‘The cerebral hemi- 
spheres are 10 inches $ lines long, and together about 2} inches 
broad. 
PaRIs 


Academy of Sciences, June 17.—A note by M. E. Com- 
bescure on a point in the theory of surfaces was presented by 
M. Chasles.—M. E. Roger read a third memoir on the theory of 
capillary plhenomena,—Father Secchi forwarded a reply to the 
observatious recently presented by M. Respighi in opposition to 
his remarks on some peculiarities in the constitution of the sun. 
—M. A. Genocchi read a paper on the intensity of the heat of 
the sun in polar regions, in which he discussed the calenlation of 
the annnal mean heat! of the sun within the polar circles.—M. 
C. Martins communicated a note on the stormy nature and un- 
equal distribution of the rains on the surface of the department 
ot Ilerault.—M. A. Bérigny forwarded a note describing the 
effects produced by the striking of a house by lightning at Ver- 
sailles on the night of June 6.—M. Lartigue presented an expla- 
nation of the mistral.—M. H. Sainte-Claire Deville presented a 
note by M. Laurence on a compound of oxide of tin with anhy- 
drous acetic acid, produced by heating the two substances together 
in a sealed tube to 302° F. Upon this paper M. Elie de Beau- 
mont made some remarks, in which he put forward the notion 
that in the early ages of the world nature may have employed a 
chemistry different from that which we now see in action in 
volcanoes and in atmospheric phenomena.—M. Sainte-Claire 
Deville also presented a note by M. G, Saillard on a new 
phosphoplatinic derivative of toluidine obtained by heating an 
alcoholic solution of Schiitzenberger’s ether Ph (C* H°O) #Pt CP’, 
with an excess of crystallised toluidine.—M. Blanchard com- 
municated a note by M. C. Dareste on the natural affinities of 
the fishes of the family Balistide, which he regards as most nearly 
allied to the Teuthyidze.—M. Garrigon presented further obser- 
vations on the constitution of the Pyrenees in reply to a note by 
M. Leymerie, and in support of his previous remarks on the 
same subject ; and M. A. Brongniart communicated a note by M. 
G, de Saporta ona revision of the fossil flora of the gypseous 
deposits of Aix. 


June 24.—M. O. Bonnet communicated a note by M. A. 
Ribaucour on the theory of lines of curvature.x—M. Delaunay 
presented a note by M. Bresse on the determination of the tra- 
jectory of a point for which a certain integral is the minimum, 
——M. J. Morin read a notice of anew voltaic battery with con- 
tinuous action, acting by sulphate of copper. ‘This consists of a 
hollow cylinder of copper, in the centre of which is the cylinder 
of zinc, he two being separated by a cylinderof filtering paper, and 
the space betwe2u the copper and paper being filled with grit, and 
that between the paper and the zinc with flowers of sulphur. Bat- 
teries of this construction have been in operation for twenty 
months without being replenished.—M. Piarron de Mondésir 
forwarded a note on the theoretical value of the relation between 
the two specific heats of permanent gases. —M. de Saint-Venant 
presented a note by M. J. Boussinesq on the calculation of the 
velocity of light in bodies in motion—M. Delaunay communi- 
cated a paper by M. F. Tisserand on movements relative to the 
surface of the earth.—A note was read by M. T. Schleesing on 
the solution of carbonate of lime by carbonic acid, containing 
the results of series of experiments made by the author on this 
important subject.—A note by MM. Girard and De Laire on the 


NA TOs 


[Fuly 4, 1872 


manufacture of aniline colours, was read.—M P. Champion 
presented a note oa som2 compounts of piratha, in whicn he 
described an acid, paraffiaic acid, with the formal, C!! 17 NO!" 
derived from paraffin by the action of nitrosulphucc acid. ant 
noticed the action of chlorine and hromiue upoa paraffin. — 
M. Milne-Edwards presented a note by M. lischer on the 
geographical distribution of the podophthalmous crustacea of 
the Bay of Biscay, in which the author compared this part of 
the fauna of the Bay with that of the British coast on the on2 
hand, and that of the Mediterranean on the other.—M. C. Bar- 
nard presented a further note by M. Oré on M. Liebreic‘r’s 
opinion that strychnine is to be regarded as an antidote to chloral ; 
and a paper by M. Brémond containing an account of some ex- 
periments ou cutaneous absorption. —M. Duchartre communicated 
a note by M. Prillieux on the disease of the peach tre: known in 
France under the name of c/ogue, which the author ascribes to 
the action of a parasitic fuugus, described hy Tulasne under the 
name of 7aphrina d-formans.—M. Daubrée presented an ex- 
amination of the rock-masses of native iron, discovered by Prof. 
Nordenskjold in Greenland, of one of which he gives an analysis. 
—M. Daubrée presented a report on a recent memoir by M. 
Delesse on the deformations which the strata of France have 
undergone.—M. de Quatrefages communicated an interesting 
paper by M. J. de Baye, ‘On the Prehistoric Caverns of the 
Marne, belonging to the Neolithic period;” and a second note 
by M. E. Riviere on the fossil man of the Mentone caves. 
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ECONOMIC ENTOMOLOGY 


\ E have more than once had occasion to refer 

to the zeal with which the investigation of the 
insect pests so destructive to our crops of roots and 
fruits is carricd on on the other side of the Atlantic. 
Three publications now lying before us—two from the 
United Stgtes, and one from Canada—furnish a text 
for a few further remarks on this subject. They are: 
“Fourth Annual Report of the Noxious, Beneficial, and 
other Insects of the State of Missouri,” by Charles V. 
Riley, State Entomologist ; “Second Annual Report on 
the Injurious and Beneficial Insects of Massachusetts.” 
by A. S. Packard, jun., M.D.; and “Report of the En- 
tomolagical Society of the Province of Ontario for the 
year 1871.” These are all official publications; the two 
first being Reports made to the State Boards of Agricul- 
ture; the last printed by order of the Legislative As- 
sembly. They represent the result of investigations made 
at the expense of the citizens of the respective States or 
Province, who are willing to tax themselves in order that 
the highest scientific experience at their command may be 
brought to bear on researches whose object is the mate- 
tial improvement of the resources of their country. The 
only similar efforts to which we can point in this country 
are the result of private enterprise. The Royal Agricul- 
tural Society has long engaged the services of a chemist 
fo analyse manures and feeding-stuffs, and we recorded 
not long since the addition to its staff of a consulting 
botanist, and its intention to appoint also a consulting en- 
tomologist ; but their investigations are carried on exclu- 
sively for the benefit of the members of their Society. The 
Royal Horticultural Society has also arranged for a course 
of lectures on Economic Entomology, and last year in- 
vited competition for prizes for collections of insects to 
lustrate this subject. 

We have so often expressed our view on the relative 
advantage of having these investigations carried on by 
private enterprise, or under the direction of the State, 
that itis needless to repeat it here. Dr. Packard thus 
forcibly advocates the latter alternative, referring to M. 
Pasteur’s labours in endeavouring to mitigate the scourge 
of the Aébrine inthe South of France :—“It should be 
remembered that this remarkable result is due primarily 
to the most abstruse researches upon microscopic plants 
by specialists, for the pure love of science. Their cloister 
studies, put to practical account, save the destruction 
of one of the largest agricultural industries in Southern 
Europe. In like manner, had the general Government or 
individual States encouraged the botanist and entomolo- 
gist in their studies, and caused them to be turned to 
practical accounts, we should not have had to give up the 
cultivation of wheat in the northernmost States ; our cot- 
ton crop would perhaps have been doubled; and our 
garden and field crops have regularly yielded a steady 
return to the producer.” It must be recollected that the 
Federal Government at Washington is now spending 
large sums in the compilation and printing of enormous 
numbers of the Monthly Agricultural Reports, in addition 
‘to the money devoted by the separate States. 

VOL. VI. 


Mr. Riley’s Report is one of a series, of which we have 
already noticed its immediate predecessor, and is a 
pamphlet of 150 pages, containing, independently of its 
special object, no small amount of valuable information 
of gencral interest. The higher the summer temperature, 
the greater appears to be the varicty of the foes against 
which the agriculturist has to contend ; and their number 
in the south-western of the United States is legion. After 
discussing the various insect-enemies to the potato, the 
cabbage, the apple, the walnut, the grape-vinc, and other 
crops, the causes of their appearance, and the best anti- 
dotes artificial or natural, the greater portion of Mr. 
Riley’s Report is devoted to the Silkworm, on the cultiva- 
tion of which he has bestowed great attention. He 
describes the various kinds of silkworm, their mode 
of cultivation, their food in the larva, and imago 
conditions, and the various enemies, parasitic and 
others, to which they are subject; and this portion 
of the Report is illustrated by a number of very well- 
executed wood engravings. ‘The practical results are 
thus summed up :—“ There can be no good reason why 
silk-culture may not become one of the industries of this 
country, or of our State, especially if fostered at the 
start. I would, however, advise no one to enter into it 
on a large scale as a business. The raising of silk is 
seldom lucrative even in the most favourable countries ; 
for in this, as in most other industries, the principal pro- 
fits accrue to the middle men, reelers, and manufacturers ; 
but on a small scale, and prosecuted in connection with 
other branches of agriculture and horticulture, it will give 
the most desirable returns for the time employed. The 
erection of a few reeling establishments is absolutely 
necessary to establish this industry.” 

Dr. Packard’s Report treats of similar matters in a 
similar scientific spirit. It is interesting to note the reci- 
procity of indebtedness between this country and America 
in the matter of insect pests ; we have received from them 
the PAylloxera vastatrix, so destructive to our vines ; and 
have given them as a set-off our white cabbage butterfly, 
the Preris rape, first introduced into the United States 
fifteen years since, and now spreading every year with 
terrible rapidity. 1t is curious that the chief check on the 
increase of the larva is a native, not an imported parasite, 
the Preromalus puparun. 

The Canadian Report is interesting, as being the result 
of the first appropriation of money for these purposes, as 
far as we are aware, by any of our American colonies. 
The Entomological Society of Ontario is subsidised by the 
Legislative Assembly, in order to encourage the devotion 
of its labours to inquiries of a practical character for the 
benefit of the colony. The present Report, of nearly 100 
closely printed pages, well illustrated with woodcuts, gives 
promise of much useful work. The Report is divided into 
sections relating to insects injurious to the apple, grape, 
plum, currant and gooseberry, wheat crops, potato, cabbage, 
and cucumber tribe, by different competent members of the 
Society. 

We have referred to these Reports in order to draw 
from them a lesson as to the direction of the labours of 
our botanists and entomologists at home. We have 
among us at least as high scientific talent in these 
branches as in the United States; but, with a few rare 
exceptions, this talent is not devoted to researches which 
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have a definite practical bearing on the welfare of the 
country. If, as we believe to be the case, the reason of 
this is that such researches can rarely pay the investi- 
gator directly, is not the reasoning sound which would ad- 
vocate the devotion of public money to purposes which 
must inevitably yield such large returns to the community 
at large ? 


ORIGIN AND DESTINY OF MAN 


Man in the Past, Present, and Futures a Popular 
Account of the Results of Recent Sctlentifie Research 
as regards the Origin, Position, and Prospects of the 
Fluman Race. From the German of Dr. L. Buchner. 
By W. S. Dallas, F.L.S. (London : Asher and Co.) 


The Martyrdom of Alan, By Winwood Reade. (London : 
Triibner and Co.) 


HE Science of Man has become matter of public 
interest. Fluent writers now popularise anthro- 
pological evidence, and even‘usc it asa lever to force public 
opinion in some desired direction. The two clever books 
before us are in this way remarkable as signs of the times. 
They treat largely of Anthropology, but not so much for 
itself as in order to promote materialistic views of phi- 
losophy, and advanced schemes of social re-organisation. 
In briefly noticing Dr. DBiichner’s “ Man,” we shall not 
discuss his general doctrines on their merits. The de- 
velopment theory, if not by acceptance, at least by inilu- 
ence, has so far become part and parcel of modern 
thought, that it need not be re-investigated & Aropos of each 
new popular book which advocates it, thereby gaining a 
share of its prestige. The question for the critic, in judg- 
ing the work of the self-appointed public instructor, is 
whether he deals fairly with his public, carefully weighing 
and testing for them the data which they cannot weigh 
and test for themselves. We regret to say of a writer so 
influential in Germany and England as Dr, Biichner, that 
on the present occasion at least he has not made out his 
claim to be a public expositor of a very serious subject. 
In fact, the seriousness of the subject, as demanding ex- 
tensive study and carcful judgment, is just what he fails 
to appreciate. 

Dr. Biichner has the gift of easy exposition. Whether 
he is descanting on the drift implements and the anti- 
quity of man, or tracing the analogies to successive orders 
of animals in the successive phases of the human embryo, 
or giving an account of the approaches made by other 
animals to the human mind and character, or commenting 
on theological dogma as opposed to scientific investiga- 
tion, or pointing out how conscience can adapt itself to 
contradictory moral standards, or suggesting a re-adjust- 
ment of the laws of marriage in the interests of progressive 
society, his opinions run on with the same shapely smooth- 
ness, whether they happen to be solid or hollow. His 
generalitics are put with praiseworthy neatness ; his well- 
selected examples clinch them hard, and just in the right 
place. 
ferences happen to be sound, Unfortunately, however, 
his strength of rhetoric is not matched by strength of 
criticism, as we shall briefly show, choosing the depart- 
ment of anthropology as the trial-ground, In order to make 
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the text of his work readable by the general public, Dr. 
Buchner has collected the copious materials which might 
alarm or tire the majority of readers in an Appendix, to 
which we are to look for actual details or more exact proof 
of what is cnunciated in the body of the work. Looking 
into this Appendix accordingly, we extract some signifi- 
cant cxamples. 

For a test in Prehistoric Arch:cology, a passage may be 
taken (p. 251), which shows our author not to be aware of 
the distinction in rude stone structures between the do/mcn 
formed of several slabs and the single upright standing 
stone or wtenkiv, His words are, “Still older than the 
so-called ‘ giants’ graves’ are the Do/mceus or stone tables 
(also called Cromméfechs or Jlenhirs\, very ancient stone 
edifices, which have been found especially well-represented 
in Brittany. They consist of upright stones covcred with 
slabs laid transversely upon them,’&c. At p.335 we find Dr. 
Buchner, on the question of low stages of human language, 
supporting his views by taking seriously such worthless 
remarks as the following: “The speech of the Fans of 
West Africa is, Du Chaillu says, a collection of guttural 
tones which no one can understand.” We beg leave to 
refer Dr. Biichner to Captain Burton’s observations in his 
“Wit and Wisdom from West Africa,” on the grammar 
and vocabulary of the Fan language, which is in fact but 
slightly different from allied languages of the coast. In 
studying the relation between the lower animals and man, 
of course the problem of savage rcligion is important, and 
we looked curiously at Dr. uchner's evidence. It begins 
with the following citation (p. 328): “ Three large sections 
of the carth’s surface, says G. Pouchet, which are still in- 
habited by savages, appear to have remained till now 
exempt from religious notions ; theyare the interior of Africa, 
Australia, and the Polar regions.” And this in the face 
of twenty published accounts of the religious beliefs of the 
Australian and Esquimaux races! There are, it is true, 
ambiguitics in the use of such terms as religion, behind 
which inaccurate statements may tind a refuge. But as 
to such a subject as the arts of producing fire and cooking 
food, there can be no ambiguity. We take as they stand 
(p. 332) a scries of statements on which Dr. Biichner 
relies. “ There are still peoples, such as the Dokos, the 
Andamans, &c., who know not the use of fire, and devour 
all their food raw. Moreover, that the use of fire cannot 
be an attribute of humanity as such, is shown by the cir- 
cumstancc that so many peoples have been fire-worship- 
pers, and in part are so still, that, therefore, they con- 
sidered fire something extra and supcrnatural. In like 
manner, when Magellan set fire to the huts of the Marian 
Islanders, to whom fire was unknown, they looked upon 
it as a kind of living monster which devoured wood. Also 
in the Ladrone Islands the Spaniards found the natives 
unacquainted with the use of fic.” We will take these 
sentences sev/ati. As to the first, mention may be made 
of Dr. Mouat’s account of the Andaman Islanders’ prac- 
tice of keeping fire constantly burning in hollow trees, 
covering it up with ashes, and cooking native pigs and 
fish in these natural ovens. «\s to the second, the inquiry 
suggests itsclf whether the fact of numerous tribes being 


attribute of humanity as such? As to the third and fourth 
sentences, it has to be pointcd out that the contemporary 
account of Magellan’s voyage knows nothing of the 
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Marian Islanders being unacquainted with fire, and look- 
ing on it as a living monster ; this story was first told by 
an untrustworthy writer a century or two later.* Finally, 
after reading the last two sentences referred to several 
times, we cannot resist the inference from them that Dr. 
Liichner, putting down as separate data two fragments of 
one story, did so through not being aware that the Marian 
Islands and the Ladrone Islands are the same. 

Mr. Winwood Reade’s “ Martyrdom of Man” is more 
careful as to evidence, though less shapely in arrangement, 
than Dr. Biichner’s work. It begins with ancient Oriental 
history, then passes to primeval religion as leading up to 
Christianity and Mohammedanism, next proceeds to dis- 
cuss negro slavery and its abolition, and lastly plunges 
into a dissertation on things in general, especially the 
origin of life, the evolution of orders of plants and ani- 
mals, the development of the intellectual and moral 
faculties, and the rise and decline of religion. Mr. Reade’s 
first principle affords him a theory which at any rate 
places these various topics along lines of continuity. 
“Mind is a property of matter. Matter is inhabited by 
mind. There can be no mind without matter ; there can 
be no matter without mind. When the matter is simple 
in its composition, its mental tendencies are also simple ; 
the atoms merely tend to approach one another and 
to cohere ; and as matter under the influence of varied 
forces (evolved by the cooling of the world) becomes more 
varied in its composition, its mental tendencies become 
more and more numerous, more and more complex, more 
and more elevated, till at last they are developed into the 
desires and propensities of the animal, into the aspirations 
and emotions of the man. But the various tendencies 
which inhabit the human mind, and which devote it to 
ambition, to religion, or to love, are not in reality more 
wonderful than the tendency which impels two ships to 
approach each other ina calm. For what can be more 
wonderful than that which can never be explained? The 
difference between the mind of the ship and the mind 
of man is the difference between the acorn and the 
oak,” Following this all-comprehensive doctrine, Mr. 
Reade works out in well-turned paragraphs the evolution 
of animal and human faculties, the development of science 
and art, the rise and change of social and moral laws. 
He especially dwells upon the imperfections and mistakes 
of early ages, which, while afflicting the world with tem- 
porary evil, yet prepare it to attain in later times to better 
things. This is what he means by the title of his book, 
of which the historical and scientific parts seem in- 


tended to give weight to a polemical point, that of | 
urging all enlightened men to take part in the great | 


work of demolishing one of those institutions which, 
once the highest attainable, has now become injurious, 
“ Christianity must be destroyed.” “TI give to universal 


history,” the author writes in his conclusion, “a strange but | 


true titlh—‘ The Martyrdom of Man.’ In each generation 
the human race has been tortured that their children 
might profit by their wocs. Our own prosperity is founded 
on the agonies of the past. Is it therefore unjust that we 
also should suffer for the benefit of those who are to come? 
Famine, pestilence, and war, are no longer essential for 
the advancement of the human race. But a season of 
mental anguish is at hand, and through this we must 


* See Tylor, “ Early History of Mankind,” p. 234. 


pass in order that our posterity may rise. The soul 
must be sacrificed; the hope in immortality must die. 
A sweet and charming illusion must be taken from the 
human race, as youth and beauty vanish never to 
return,” 

Mr, Reade’s plan of not making particular acknow- 
ledgment to the writers whose facts and ideas he in- 
corporates, is likely to mislead his readers, some among 
whom may fancy him a great original thinker, while 
others will certainly set him down as a mere compiler. 
It is not our business to discuss either his fanatical 
anti-Christianity, or his promised “Religion of Reason 
and of Love ;” but so far as concerns Anthropology, 
his book shows the results of considerable reading and 
observation, conveyed with a certain power of word- 
painting and epigram. Now that he has delivered him- 
self on the great question of modern thought, and has 
probably ascertained that no individual martyrdom 
awaits him apart from the rest of his species, we should 
recommend him to turn his experience and ability as 
an ethnologist to doing more solid work in some special 
department of his science. 


OUR BOOK SHELF 


The Scientific and Profitable Culture of Fruit Trees. 
From the French of M. Du Breuil; adapted for English 
cultivators by W. Wardle. Second edition, carefully 
revised by George Glenny. (London: Lockwood and 
Cor 1872)) 

THREE practical men have been concerned in the writing 
and editing of this little book, which is on all grounds 
well worthy of a place on the bookshelves of every gar- 
dener and grower of fruit-trees. 1t professes to direct the 
gardener in all the operations necessary, from the insertion 
of the graft to the completion of the tree, and the proper 
management through all its stages ; and the instructions 
in all the various kinds of grafting are full and compre- 
hensive. The first portion treats of the different modes 
of grafting, pruning, and training, and instructs in the 
mysteries of grafting by approach or inarching, branch 
grafting, cleft grafting, crown grafting, side branch graft- 
ing, and budding, or shield grafting, The main part of 
the book is then devoted to directions as to the mode of 
cultivation of the pear, apple, peach, plum, cherry, and 
apricot, and their best varieties. The portions of the work 
which were specially adapted for French cultivators have 
been modified or enlarged by the editor, and the language 
is throughout plain and simple. It is embellishedalso by 
nearly 200 illustrative woodcuts. 


Reports of the Mining Surveyors and Registrars (Vic- 
foriz) for the quarters ending June 30, September 30, 
and December 31, 1871. (Melbourne, printed by 
authority.) 

THESE reports show that the mining operations in Vic- 

toria cont inue to be assiduously prosecuted, the total yield 

of gold during the three quarters being estimated at 

1,055, 808 oz, 4dwt. 4 gr., of which 524,990 oz. 7 dwt. 21 gr. 

were got from alluvia, and 530,817 0z. 8 dwt. 7 gr. from 

quartz reefs. The quantity of gold, the produce of the 
colony, exported during same quarters, amounted to 
g16,1140z,6 dwt. During the quarter ending June 30, the 
greatest yield of gold occurred, and the largest quantity 
was cxported, But the yield and export of each of the 
three yuarters approach pretty nearly to the saine figures, 

indicating that the working of the mines has got into a 

settled state, and that the produce for some time to come 

may be expected to be proportionate to the capital em- 


200 


ployed. A number of tables give some interesting details 
relative to the number of miners, the machinery in usc, 
and its value, from which may be gathered some idea of 
the extent and importance of the several gold fields in 
the colony. Of these fields, that of Ballarat appears at 
the head of the list, showing a total number of miners 
employed of 13,892, the approximate value of mining plant 
being 516,8257.; 134} square miles of auriferois ground 
are actually worked upon, and 189 auriferous reefs have 
been proved. In this district also occur the deepest 
shafts, two of which reach the depths of 866 ft. and 900 ft. 
respectively. The price of Ballarat gold varies from 
3/. 135. Gd. to 42. 25. Gc. per ounce, the latter appearing to 
be the highest price obtained for any gold in the colony. 
In this mining district 75,502 tons 10cwt. of quartz were 
crushed during the last quarter of the year, yielding 5 dwt. 
19°42 gr. of gold per ton; the average yield in the different 
gold fields being very variable. But in considering the 
relative importance of each district, we are reminded by 
Mr. Brough Smyth, the Secretary for Mines, that the table 
relating to machinery should be examined and compared, 
from which it appears that it is not always the mines that 
show the greatest yield of gold which give the largest re- 
turn to proprietors. An intcresting feature in these reports 
is the description by Dr. F. von Mueller (Director of the 
Botanic Garden of Melbourne) of certain new vegetable 
fossils which are met with from time to time in the deep 
auriferous drifts of older Pliocene age. These consist of 
the fruits of plants which, according to Dr. Mueller re- 
joiced in a milder climate, and displayed forms of tropical 
grandeur now foreign to the spot. Five genera are de- 
scribed and illustrated with beautiful lithograms. Of these, 
among fossil genera Phymatocaryox comes nearest to the 
extinct Cupanoides, Tricarpellites,and Wetherellia of the 
London Clay. Another genus, 77evedtocaryou, bears no 
very close alliance with any genus among living or fossil 
plants. The remaining genera are Rhytidothvca, with some 
affinities to Chloroxylon and Llindersia, Plestocapparts, 
the real affinity of which is doubtful, and Celyphinz, 
which appears to belong to the order of Protcaceze. We 
are glad to learn that many other fossil remains have 
been secured, and are now under examination by Dr. 
Mueller. For the collection of these fossils palontolo- 
gists are indebted to the enlightencd zeal of Mr. John 
Lynch, mining surveyor and registrar. When one looks 
over the long list of surveyors and registrars employed by 
the Colonial Government in gathering statistics, we can 
only hope that some, if not all, of these gentlemen will 
follow Mr. Lynch’s example, and thus be the means of in- 
creasing our knowledge of the “old world” of Australia. 
ie. 
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[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. | 


The Rigidity of the Earth and the Liquidity of Lavas 


Iwas glad to see the powerful argument in favour of the 
solidity of the earth which Sir William Thomson has deduced 
from its great rigidity, republished in Narure of January 15, 
since, though never attacked, it has been ignored by those who 
hold a contrary view. Ina lecture before the Royal Institution 
in May 1867, lL appealed to it in support of the notion which | 
have long maintained of a globe solidified from the centre ; and 
I remember that for that and for other heresies in my lecture 1 
was sharply attacked in the Geofoyical A/agasine, and in turn de- 
fended myself as best I might in thesame magazine for February 
1868, I there said that “the conclusions of Ifopkins from the 
phenomena of precession and nutation, the investigations of 
Archdeacon Pratt on the crushing effect of immense mountain 
masses like the Ilimalaya, and the deductions of Sir William 
Thomson from the phenomena of the tides, showing the great 
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rigidity of the earth, are so many concurrent evidences that our 
planet, if not actually solid to the centre, has a ernst far thicker 
than can be accounted for by the theory of a liquid globe, covered 
only with a crust resulting from superficial cooling.” This dis- 
cussion of the subject at that time seems to have had the effect of 
bringing to the front the defenders of the latter theory, which, 
in the popular mind at least, lias a mythological rather than a 
scientific foundation. It was, therefore, well thst Sir William 
Thomson should repeat his arzument. 

Mr. Visher has in this connection, in Na: URE for January 25, 
referred to the distribution of fluid ignited matter within the 
earth, and to the relation of volcanoes to great lines of elevation, 
which would seem to show that the local distribution of such 
matter may be connected with these lines. Ile says, ‘‘T have 
suggested that this fluidity may arise from a diminished pressure 
beneath mountain ranges, owing to their mass being parily sup- 
ported by the lateral thrust which has upraised them,” and adds, 
“‘Tfany of your correspondents can propose another explanation 
of this remarkable coincidence compatible with the supposition 
of a rigid globe it would be interesting to know it.” 

My present object in writing is to call attention to the ex- 
planation proposed by me in the Geological AZagasine for February 
1870, conceiving, with Archdeacon Pratt, that the condition of 
things beneath a great mountain mass is one of increased rather 
than of diminished pressure. I there said, ‘* Pressure, which in the 
first case, that of simple fusion of anhydrous materials, prevents 
liquefaction by preventing expansion, in the second case (that of 
igneo-aqueous fusion, or liquefaction at high temperatures, by the 
aid of a small portion ot water, as maintained by Scrope, 
Scheerer, and Elie de Beaumont) on the contrary, favours lique- 
faction by promoting the solution of the water-impregnated 
mass.” As Sorby has shown, a conversion of mechanical into 
chemical force appears in the increase of solubility under pressure. 
In other words, pressure prevents fusion, when, as in most in- 
stances, it is a process of expansion ; but favours solution, which 
is, with few exceptions, a process of contraction. 

“* Now since I place the seat of volcanic action in a region 
where solution, rather than simple fusion, is the cause of liquidity, 
I am led to consider pressure as one of the efficient causes of the 
liquefaction of rocks, and to regard its diminution as leading to 
solidification.” (See also Amer. Jour. Science, ii., 1. 27). 

Montreal, June 22 T. STERRY Hunt 


Fouling of the Nile 


THERE is an account—of which I have unfortunately lost the 
reference—of the Nile becoming crimson and putrid, and its fish 
being killed, during the historic period, seemingly by microsco- 
pic alge. If any learned contributor could tell me where I can 
find this fact recorded, and could give me any details of similar 
phenomena, he wonld do me an especial kindness, 

Chester, July 8 C. KINGSLEY 


Volcanoes of Central France 


AFTER carefully reading through the two extracts from Sido- 
nius and Avitus contained in your number of May 30, my 
impression was that notwithstanding some manifest improbabili- 
ties, the conclusion was inevitable that earthquakes and other 
volcanic phenomena had actually been witnessed at Vienne. 
Tlowever, after examining all the facts of the case, a theory has 
oceurred to me by which both acconnts may be consistently ex- 
plained without any such phenomena having occurred there at 
all. 1t would only remain to be shown that my supposed facts 
are not contradicted by evidence actually on record. 

First, as to the persons:—The whole matter centres in 
the great Gallic family of <Avitus, belonging to Auvergne. 
The most distingnished member of this family was Marcus 
Muecilius Avitus, a person of so much importance that in the 
year 455 he becaine Emperor, but so little fortunate that in Octo- 
ber 456 he was conquered and driven from the throne. Ile was 
allowed to become Bishop of Piacenza, but fearing for his life, re- 
turned to Auvergne and took refuge in the Church of St. Julian. * 
We find shortly afterwards two members of this family in 
possession of the See of Vienne, father and son, in succession, 
and the latter was the author of our ITomily. 

It seems, therefore, highly probable that the bishopric was 
In the gift of the family, or in some way dependent on it. 
Tn the year 463 we first find St. Mamertus in possession of the 

* According to Gibbon he died on the way ; the one certain fact is that 
he was buried there. 
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See, and his brother C, Zedicts Mamertus seems to have been 
closely connected with it ; indeed, he seems to have composed 
music for the choir. We are warranted in conjecturing that this 
family must have had intimate relations with that of Avitus. 
The name of the author of the Homily is A. Aedéctus Avitus ; 
Sidonius Apollinaris was son-in-law of the Emperor Avitus, 
and his intimacy and correspondence with ‘‘ Lord Patriarch 
Mamertus ” confirm the supposition. 

We have seen that M. M. Avitus went to Rome as Emperor, 
A.D. 455. The first time we hear of Mamertus as Bishop of 
Vienne is A.D. 463. What, then, is the probability of the fol- 
lowing facts ? 

When Avitus went to Rome, he took with him many of his 
intimate friends aud connections, and among them St. Mamer- 
tus. He obtained for Mamertus some Italian See, of which the 
principal town was situate at no great distance from Vesuvius. 
It was walled, hada large forum, and was partly inhabited by 
the nobility of the conntry. Upon the expulsion of his patron, 
Mamertns exchanged to the See of Vienne, or obtained that See 
by some other means. During the short time he was in Italy 
he witnessed those earthquakes and showers of ashes described 
in the letter and the Homily. 

Assuming these facts, how will they agree with the statements 
in these documents, and with the known history of Vesuvius ? 

It is clear, from the letter of Sidonius, that the reason why 
the people of Auvergne observed the Rogations was not the 
fear of earthqnakes, but of the incursions of the Goths, against 
whose advances they formed the chief barrier ; they lived in the 
midst of the ‘‘ surrounding terrors,” yet Sidonins himself lad to 
make inquiries and get information (Sc/sc?fatio) in order to 
become acqnainted with the volcanic phenomena : he nowhere 
says that ‘*the city divinely committed to Mamertus” was 
Vienne, and all the circumstances are connected with Mamertus 
personally, and with a town only through him. 

St. Avitus succeeded his father A.D. 490, and died a D. 
525. At what precise date he wrote the Homily I suppose is 
unknown ; it may, perhaps, have been written before he was 
Bishop. The date of his birth seems to be unknown, but he 
may very well have been old enough to have been with his father 
in Italy, and as a youth have witnessed the phenomena that were 
seen by Mamertus ; and in the congregation that listened to the 
Homily, there may still have been ‘* many” who had been there 
also (with the army ?), and had also seen them. 

The words ‘‘at that time’ mean that the earthquakes, &c., 
occurred at the same time with the attacks of the Goths on the 
inhabitants of Anvergne and Vienne. 

One astonishing circnmstance is that the Rogations, thongh 
instituted (in Gaul at least) by Mamertus, say between 456 and 
463, had already obtained in ‘‘nearly the whole world ;” evi- 
dently no such rapid and wide extension could be due to the 
fear of earthqnakes ; but it is easily understood, if they were 
considered to be a protection against the attacks of barbarians ; 
the time of their celebration shortly before Whitsuntide would, 
I suppose, be abont the time of preparation for the usnal sum- 
mer campaign. 

But how account for a Bishop of Vienne instituting at Vienne 
a ceremony which is alleged to have been occasioned by events 
that happened in Italy? Thus :—Mamertus, who had no pre- 
vions knowledge of volcanic action, would be greatly struck by 
what he saw ; and even tothe Italians these manifestations were 
probably a novelty. Vesuvius had been comparatively quiet for 
200 years, and these (by hypothesis) were among the first inti- 
mations of that renewed fury which reached its climax in 472, 
and is mentioned by Procopius (I have no access to his work),.* 

Struck with terror, the idea of the Rogations occurred to him 
while in Italy, possibly he may have instituted them there ; but 
it agrees better with the claim of Vienne to snppose that before 
he had the opportunity of carrying out his idea, he found himself 
again in Vienne, and first instituted them there, not against 
earthquakes, but against the barbarians. 

The two things together, the earthquakes and the wars, 
suggested to him the possible approach of the awful time iudi- 
cated by Christ (Matt. xxiv, 15)—‘‘Cum ergo videritis abomi- 
nationem desolationis,” &c. ; hence the ‘‘abominabilia ” and the 
‘*doom of desolation” of the Ilomily. The ‘‘ magna tribu- 
latio” wonld well agree with the coustant wars, and the ‘‘ in- 
effable distress” occasioned by them. 


Norwich, June 5 TiznNryY NoRTON 


* A few days after writing this I read the passage in Procopius, and found 
that he expressly attributes ths institution of Rogations to the action of 
Vesuvius. 
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The Wanderings of the Esquimaux 


Ir is very gratifying to find that Mr. Howorth, whilst holding 
the position he has taken up with augmented force, has ac- 
cepted, in the same kindly spirit in which they were written, the 
observations on the migrations of the Esquimaux which I was 
led to make after reading his very excellent letter in NATURE of 
May 9. 

Mr. Iloworth now brings forward the langnage of the Esqui- 
maux in support of his views. This may be a strong point, 
although, if IT remember rightly, one or two distinguished ethno- 
logists think differently. As for myself, having little or no 
knowledge of languages, I can express no opinion one way or 
other. 

Open as Iam and shall be to conviction, and ready to give 
up my opinion cheerfully if proved wrong, I find that so far, 
the able arguments brought forward by Mr. Howorth have not 
in the slightest degree unsettled my belief in the truth of the 
Esquimanx tradition, communicated throngh interpreters whose 
competence I proved in a very satisfactory manner, at the same 
time that I ascertained the reliability to be placed on informa- 
tion transmitted from one to another by the Esquimaux, This 
I did by comparing information given by the natives of Repulse 
Bay, through my interpreter, with portions of the narratives of 
Arctic explorers of distinction (with which it agreed very 
closely) written in the one case more than twenty, and in the 
other more than thirty years before ; of course neither the Esqui- 
maux nor the interpreter knew what was in these narratives. 

Mr. Ifoworth quotes numerous authorities, and I have no 
doubt does it so correctly that there is no necessity to look them 
up. These I shall now endeavonr to auswer, and as nearly as 
possible in the order in which they appear in his letter. 

I do not think that the fact of the ‘‘ Arctic Highlanders ” build- 
ing ‘stone igloos instead of snow huts,” or their *fignorance of 
boats, either kayaks or oomif&ks,”’ makes any ‘‘ broad distinc- 
tion ”’ between these people and the ‘‘ American Esquimaux.” 

In the far west, that is, from Behring Strait to the Mackenzie 
River, the Esquimanx live in wooden houses during winter, 
probably because driftwood is abundant. They also have both 
kayaks and comiaks. 

As you go eastward and get near the Coppermine River, 
snow-huts form the winter shelter, probably because little or no 
wood is to be found, and a stone honse without fuel to make a 
fire, is, as I know by experience, much colder and more com- 
fortless than a snow-house under the same circumstances. The 
food of these natives is principally reindeer, musk cattle, and 
fisb, with some seals, but neither whales nor walrus, as far as I 
could learn, to give fat for fuel. Here, also, the oomiak or 
large luggage boat disappears, it may be because the Esquimaux 
are less numerous, more scattered, and live in smaller com- 
niunities, and do not require it. Another reason may be that 
the sea is more ice-encumbered. The kayak is, however, still 
in use, and when it is requisite to transport a family or a heavy 
load across water, two or more of these are fastened together, 
poles or paddles laid across them, and thus a kind of platform is 
constructed, which will carry very considerable weights in perfect 
safety. 

This state of things prevails as far eastward as the great Fish 
River. Boothia, Gulf Committee, Repulse and Hudson Bays, but 
as the Esquimanx travelled northward to latitudes 76° and 77° by 
the route 1 have supposed them to do, as described in a former 
letter, the difficulty of building kayaks would be increased in 
conseqnence of scarcity of wood to make the frames.* The 
necessity for them would also become less, as the sea became Jess 
free from ice, and if, as I suppose, they chiefly hunted and lived 
upon reindeer and musk cattle. The usnal season for killing 
seals is before the ice breaks up, so no kayak is required for that 
purpose. 

From the description given me of the nnmerons ‘* moss-grown 
ruins of deserted hnts ” seen near Smith Soundand on the Parry 
Islands, I am led to believe that many of them were not dwelling 
places at all, but the ruins of large stone ‘‘caches,” such as are 
found in many places on the shores of America, where the 
natives have collected a quantity of provisions, round which 
stones are built in a very solid manner as a protection against 
the attack of the fox, the wolf, their own dogs, and, worst of 
all, the wolverine. 

Let me now say a few words about the Arctic Highlanders of 

* In 1846 the Esquimaux of Repulse Bay had plenty of wood, but in 1854 


many of them, who had been hoarding up seal skins for the purpose, could 
not build kayaks, because they had no wood to make the frames of. 
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North West Greenland. I suppose these build their Igloos bil 


stone because they have no wood, and prefer this kind of house 
to a snow hut, because the walrus which they kill in great num- 
bers, and which, according to Drs. Kane and ayes, forms their 
principal food, affords abundance of fat for fuel. A stone house 
with fire is warmer than a snow hut without it. 

As the [squimaux, of all people ] have ever met with, most 
readily adapt themselves to circumstances at very short notice, 1 
believe that these Arctic Highlanders could under every difficulty 
build kayaks for themselves, were they absolutely necessary, 
otherwise how can we account for the Esquimaux in the south of 
Greenland (whom Mr. Howorth believes to be the descendants 
of these Arctic Highlanders) having built both kayaks and 
oomiaks almost identical in form ant construction with those in 
use among the “ American Esquimaux” of Behring Strait anl 
the Mackenzie, several thousand miles distant, with whom they 
could have no direct communication? This has always appeared 
to me a very curious circumstance difficult of solution, except by 
supposing that the ‘‘Skrelings” crossed Davis’ Strait at its 
narrowest part from Cumberland Island to Greenland, a distance 
of 200 geographical miles—a theory which I do not think so 
probable as the one I have already advanced. 

‘¢The Arctic [lighlanders have bzcome alarmed at the rapid 
diminution of their numbers through famine and disease,” 

This feeling is not peculiar to the Arctic Highlanders, fer 
both at Repulse Bay and at the Coppermine River a very 
similar story was told me. 

Between 1847 and 1854, the dates of my two visits to Repulse 
Bay, forty or fifty ofmy old friends in that neighbourhood —men, 
women, and children—-had died in one season, and nearly all 
from starvation, caused, I was told, by one of those erratic 
migrations of animals ] have already mentioned. 

Although there is every probability that the musk cattle, of 
which skulls are found scattered along the shores of Smith Sound, 
had been killed by the [Esquimaux, the ‘‘absence of the lower 
jaws” is no proof that they were so killed. Wolves, foxes, or 
bears, would carry off these lowerjawsand very likely ‘break them 
up,” but the head itself would be rather an uncomfortable bur- 
den for the two first-named animals, and would not afford much 
nourishment to Bruin, and even his strong teeth would find an old 
musk bull’s skull rather a hard nut to crack if he did attempt it. 

“The American Esquimaux never go from their own hunting- 
range for any distance to the inhospitable north.” 

It is very difficult to define what ‘‘any distance” may mean, 
but I have known them go several hundred miles in one season 
to look out for fresh hunting-grounds or seas, either north or 
south, and if they find game they remain there. If the game 
moves away, the Esquimaux will follow it, whether north or 
south, if not stopped as trespassers by some of their own country- 
men who have had previous occupation. 

When I went to Repulse Bay in 1853, ] was surprised and 
disappointed at finding no Esquimaux—for we wanted dozs 
from them-—where a very considerable number had been in 
1846-7. In the spring (1554) we found that none had wintered, 
as far as we conld learn, within 200 miles of our winter quarters. 
The Chippewayanlegend told hy Sir John Franklin iswell know 
to the ITudson’s Bay Company’s people. 

The Indians resorted in old times to the deposits of native 
copper on the Coppermine River to obtain that useful metal, 
with which to make spear and arrow heads, &c. 5 and it was 
probably on one of these occasions that an Indian woman may 
have been carried off ‘‘ across the sea” to Victoria on Wollaston 
Land,” some points of which are within sight of and at no great 
distance from the Continent. Very likely, instead of being kept in 
slavery, some good fellow made her his wife, and treated her as 
such, much more kindly than she would have been treated 
among her own countrymen, 

In fact, although the habits of the Esquimaux near the Cop- 
perminc have nothing of the Indian in them, the face and form 
of several that 1 have seen differ widely from the true Esqnimaux 
type, thereby indicating a mixture of blood or races. 

That admirable traveller and keen observer, Mackenzie, ‘ cer- 
tainly knew the country well,” but he did not know much of the 
Esquimaux, for the simple reason that he had very little oppor- 
tunity of becoming acquainted with them. As an authority on 
anything relating to the Indians, either east or west of the 
Rocky Mountains, no man could be more reliable. 

Mackenzie says at p. 406 of his book, ‘* They (the Esquimaux) 
never quit the coast.” 1 think Sir Alexander Mackenzic meant 
by this that they never went inland; the only interpretation 
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which would, I think, give his opinion any weight. If in saying 
‘“they never quit the coast,” he meant that they never crossed the 
sea or ice to other lands or islands to the north, which he by his 
own observatioa could not possibly have known, it would be in 
perfect contradiction to the Chippewayan legend of the woman 
being carried across the sea, &c., and to our present knowledge. 

It is not at all necessary for the American l¢squimaux to cross 
Behring Strait to enable them to obtain articles of Russian manu- 
facture from the Tchuktchi, nor for these to cross over to America 
for this purpose. A number of Russian trading-posts have for 
very many years been established in Russian America (now 
Alaska), and these traders have carried ona large and direct 
traffic in articles of Russian manufacture with the Tchuktchi and 
Esquimaux. 

It is that very ‘‘fragment” of so called Tchuktchi, of Tchuktchi 
Ness, found in the extreme north-eastern part of Asia, and a few 
of the Kamskatkans, whose language, custom, or physique re- 
semble, to some extent, those of the Esquimaux, which Lhumbly 
think give strength to my belief in the original eastward migta- 
tion of those curious people. 

That there may have been a subsequent re-migration, so to 
speak, of Tchuktchi from America westward across Behring 
Strait to Asia, is, I think, very probable. 

The Esquimaux and Tchuktchi of America, although they meet 
to trade for matual advantage, are hy no means friends, for they 
are (or were very recently) often at war with each other. 

T can scarcely think that the American Esquimaux have been 
“sophisticated ” by contact with the Indians, At the present time 
they differ from the Indians in every particular. In their dress, 
in their manners, in their made of pitching their tents, of cooking 
and eating, fishing and hunting, in the form of their fish spears 
and hooks, in sewing, in the way of treating their wives, &c. 
Indeed, even at Churchill, where they come much in contact 
with the Indians, they seem to have acquired none of their habits 
or custo ns. 

This letter has increased in length far beyond the limits I had 
contemplated, and I am almost ashamed to forward it to yon 
with any hope of its finding a place in the columns of Nature, 
but I felt almost bound to write something: first becaus> an 
answer of some kind was reqnired to the several arguments so well 
and ably used by Mr. Howorth, and secondly because I wished to 
comply,with the hope he so pleasantly expressed that I would bring 
orward some more facts on my side, Joun Rar 


The Aurora of Feb. 4 


In the February number of Nature just to hand I (ind an 
interesting account of this aurora, It may interest your readers 
to know that a very fine aurora was visible at Eden, 230 miles 
south of Sydney, at the same time. The notice sent me states 
that the aurora was visible from 1 A.M. to daylight of Feb, 5 (2c. 
from 3 P.M. to7 P.M. Feb. 4, Greenwich timc); the auroral 
light extended from $.E. to S.W., and to an altitude of 60°. No 
other particulars were sent hy the person who saw it; but it 
would appear that the auroral display must have commenced 
before it was ohserved in Europe. Il. C. Russert 

Sydney Observatory, May 15 


THE ZOOLOGICAL STATION AT NAPLES 


Leute. from Naples inform us that the construction 

of the building for the Zoological Station is now ad- 
vancing rapidly. As the building is close to the sea, the 
foundations had to be laid with especial care, the more 
so as the heavy pressure of the aquarium tanks, the labor- 
atory tanks, the library and the collections, would require 
even on ordinary ground some precaution, 

We are glad to hear besides that Dr. Dohrn ts most 
effectively assisted in the technical parts of the construc- 
tion by Mr. W. A. Lloyd, of the Crystal Palace Aquarium, 
Sydenham, This gentleman, having been in friendly rela- 
tions to Dr. Dohrn some years ago, when still in Ham- 
burg, has obtained from the Board of the Crystal Palace 
Aquarium permission to render all possible help to the 
Naples station, as to an institution of a purely scientific 
character, Whoever knows the technical difficulties of 
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such a construction will be exceediagly glad that so ex- 
perienced a man as Mr. Lloyd lends his assistance in so 
disinterested a way to an establishment which we trust 
cannot fail to exert a powerful influence on the prozress 
of scientific Biology. 

We are further iaformed that Dr, Dohrn has already 
received considerable presents for the future library of the 
Zoological Station. ‘The celebrated firm of Engelmann, 
Leipzig, has sent all works puolished by it 01 biolozical 
topics, and which had not yet formed part of Dr, Dohrn’s 
private library. The value of these books exceeds 109/. 
Besides this Vieweg, of Brunswick, has seat all that he 
has published on Biology. Theodor Fischer, of Cassel, 
the well-known publisher of the magnificent *‘ Palzeanto- 
graphiea,” has also made very liberal grants. Others are 
promised. Wetrust our English publishers will not hesi- 
tate to send their publications on biological topies as soan 
as application is made by the administration of the 
Station. 

The entrance of these books, and of whatever goods 
may be sent to the Station, is freed from any duty by the 
Italian Government. Dr, Dohrn hopes to odtain in short 
time, from a great steamboat company, free transport for 
all the objects sent from Eagland to the Station. 

On all these and other points we hop2 to give more 
full and special information at tha beginning of next 
month, when the Committee for the Foundatisa of Zoo- 
logical Stations in differeat parts of the World, will pub- 
lish its Report to the British Association, 


ON ALPINE MAPS 


R. LESLIE STEPHEN says that the Alps are the 
playground of Europe, and he is not far wroag ; 
but the majority of the boys who frequent this playground 
are acquainted with only a verv few of its nooks and cor- 
ners, and not a single one of them can pretend to know 
the whole of it. The Alps are not likely to be thoroughly 
explored for several generations yet tacome; aad ] doubt 
not that it will be possible for men half a century heace 
to spend their ten or twelve seasons ia the Alps, and still 
to find at the end of their time valleys which have not 
been described or even visited. 

The Alps are very imperfectly known, and they are still 
more imperfectly mapped. A complete map of the entire 
chain of the Alps is yet wanting. |] mean one embracing 
the whole of the land between the Mediterranean on the 
south and Munich on the north, and from the valley of 
the Rhone on the west to the frontiers of Styria and Hun- 
gary on the east. 1 believe it is correct to say that there 
is no map in existence on a scale of sodigy Of nature (or 
on nearly so large a seale) which contains the whole of 
the above indicated regions; and even the scale of 
‘<gdyoo iS much too small to permit justice to be done to 
the intricacies of the chain. So long as the Alps remain 
divided between several countries it is not likely that we 
shall possess a complete map of them upon an uniform 
scale ; and as it is improbable that boundaries will be 
rearranged for the formation of an Alpine State, and more 
so that private individuals will be enterprising enough to 
mect the want, itis in the highest degree unlikely that a 
complete map of the Alps will be produced within many 
years. Nevertheless, materials for a complete map are 
rapidly accumulating ; the greater part of the chain has 
been surveyed with considerable accuracy ; and the atten- 
tion of the reader is now invited to some of the more im- 
portant of the maps which have been, or are being, pro- 
duced after these surveys. 

The Swiss Alps have been surveyed with a thoroughness 
which leaves little or nothing to be desired. The Govern- 
ment map of Switzerland, on a scale of zggyoo of nature, 
in 25 sheets, besides possessing in a most remarkable 
degree the essential qualities of accuracy and clearness, 
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has, regarded as a whole, a unity and perfection which 
place it far in advance of any other maps of mountainous 
countries with which I am acquainted. I have carried it 
in hand over a large part of Switzerland; and whilst I 
have never been able to detect anything more than trifling 
inaccuracies, I have been continually filled with admira- 
tion for the consummate ability displayed even in its most 
minute details, and for its almost faultless expression of 
every variety of mountain form. It would be a poor 
compliment to it to say only that one can distinguish upon 
it slopes from precipices, jagged ridges from rugged 
ground, and the “ice-falls” of the glaciers from the gentle 
undulating snowy slopes of the upper regions. One can 
do much more than that. Whenits conventional methods 
of expression have been mastered (and it must always be 
remembered that line engraving is necessarily conven- 
tional), the peaks detach themselves from the valleys and 
soar aloft, and the mountaineer sees the Alps before him 
with all their marvellous diversity of architecture ; nay, 
more, he can fix his line of assault, and will say, “ Here, 
if anywhere, the summit may be gained.” 

The effect of the whole map is as satisfactory as its 
details. The junctions of the sheets are admirably 
eifected and are searcely perceptible,* the relief of the 
hills gradually augments from the lowlands upwards, and 
the szassi/s are projected—as it were embossed—with 
astonishing power; whilst the great features of the coun- 
try (such, for example, as the upper valleys of the Rhone 
and of the Rhine) are depicted so clearly that a single 
glance is sufficient to fix them indelibly upon the memory, 
As a work of art (irrespective of its other merits) this map 
has extraordinary excellence, and, taken as a whole, I 
believe it to be perfectly unique. 

There were special maps of several of the Swiss cantons 
before the great survey was undertaken, but the map in 
25 sheets is the first general official map of Switzerland 
that has been produced. It is drawn with what is termed 
obligue light—that is to say, with the light proceeding 
from the left-hand top corner to the right-hand bottom 
corner ; and this treatment (which the Swiss Staff main- 
tain with reason is the natural and the only effective 
system possible for a mountainous country) is employed 
consistently through all the sheets. A great part of the 
artistic effect of the map when the sheets are joined 
together is due to this treatment. The system of central 
licht, which is sometimes adopted for maps, does not 
answer for a mountainous country ; for it is evident, if it 
is employed in a map with numerous sheets, that each 
sheet becomes isolated from the surrounding ones, and 
unity of effect is impossible. 

The claims of the draughtsmen and engravers of the 
Swiss map are deserving of especialrecognition. It could 
not have been produced in its wanderful perfection unless 
every person employed upon it had been devoted to the 
work, and possessed of rare ability, But I believe that 
the reason of the extraordinary uniformity in the excellence 
of its parts, and of the unity of the whole, is found in the 
fact that the entire drawings and plates (and a great part 
of the surveyt) were executed under the direction of a 
single head, namely, that of General Guillaume Henri 
Dufour. The map is popularly and properly termed the 
“Carte Dufour.” 

The Swiss are keenly alive to the value and uses of 
good maps, and since 1869 have commenced a great one, 
which, in its dimensions at least, dwarfs the Carte Dufour 

* For an example of the admirable way in which these sheets will join 
together, the reader is referred to a map of the Canton Uri, issued by the 
Swiss Statsbureau in 1867, which is composed of portions of four of the 
sheets of the Dufour map. 

+ The triangulation was commenced at the end of the last century by the 
cantons, and in 1828 was taken into the hands of the Confederation. The 
triangles of the first order were brought to a conclusion in 1840. The 
first shect appeared in 1845, and the last one ia 1864. In connection with 
the survey the names of Betemps, Coaz, Mohr, and Colonel Siegfried 
should be mentioned. The last-named gentleman is, since 1364, director of 


the Topographical Bureau. 
} Born 1787 ; entered the Federal Staff 1817; Colonel 1827,} 
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to insignificance. The map of which I now write, when 
complete, will be in 546 sheets. The portion comprising 
the plains and the Jura will be on the large scale of 35440, 
but the Alpine portion will be upon a scale of sydyo- AS 
yet only 26 sheets are published. The large scale of this 
map admits of the introduction of details which would 
have overcrowded the Carte Dufour, and there is, indeed, 
scarcely anything omitted from it which could be inserted. 
Even the erratic blocks of the Jura are laid down. The 
rivers and torrents are printed in blue ink, the lettering 
and outline of the map ts in black, and there is a third 
printing, in red, for contour lines. Originally it was 
intended to have had a fourth printing, in green, for the 
sake of the forests; but the idea was abandoned from 
considerations of expense. The engraving of the lowland 
portion of this map is of the most exquisite character, 
and the Alpine portions (which are lithographic) are ex- 
traordinary examples of drawing onstone. The published 
sheets have not, however, the relief which is such a pic- 
turesque feature of the Carte Dufour, and which makes 
that map so popular and so valuable for educational pur- 
poses. Notwithstanding this, the larger map will be 
found to be incomparably the more uscful of the two. 
The contour lines are laid down on the Alpine portion at 
a height of 30 metres (= Ioo Swiss feet), and on the low- 
lands at a height of 10 metres above one another. One 
can therefore determine at a glance the height of any 
point upon mountains, glaciers, or snow-fields, within a 
few feet ; whilst the largeness of the scale renders it in- 
valuable for purposes for which the Carte Dufour could 
not be employed. 

There is also at the present time a third map of Swit- 
zerland being produced at Berne, which is a reduction of 
the Carte Dufour. This is upon the scale of wsgho9, and 
will be in four sheets. Two sheets are already published, 
a third is complete so far as Switzerland is concerned, but 
is awaiting details of the Italian Alps, and the fourth sheet 
is scarcely commenced. The engraving of this map is 
not less admirable than of those which have been already 
enumerated; and as it will be sold at 1ofr. for the four 
sheets, it will be one of the cheapest, if not the very 
cheapest, copperplate map ever produced.* 

There are, therefore, existing or in progress three maps 
of the Swiss Alps, cach of which may be adopted with 
confidence as a basis for other maps; but if we pass to 
the French, Austrian, or Italian Alps we shall find a great 
inferiority in the materials at our command. The French 
Alps have been, perhaps, better surveyed than the Aus- 
trian, and the Austrian than the Italian; but all these 
countries are destitute of maps possessing anything like 
the perfection of the Swiss ones. 

The survey of the Etat Major, for the great map of 
France in 258 sheets (subsequently extended to 263 sheets, 
in consequence of the annexation of Savoy), was com- 
menced very many years ago, but there are about 20 
shects still remaining unpublished, and almost all of these 
belong to the Alpine part of the country. Sheet 189, pub- 
lished in 1866,is indeed the only one yet issued which 
embraces any very lofty peaks ; and this one contains the 
whole of the so-called Pelvoux mass?f, which includes 
numerous splendid mountains ranging in height from 
3,700 to 4,100 metres. The principal triangulation may 
have been performed, for aught I can say to the contrary, 
with the utmost precision ; but there is in the engraved 
sheets of the Alpine portions of the map a general want 
of the intelligent rendering that is found in the Carte 
Dufour, and such inexactness in the topographical details 
that one’s confidence is shaken in the whole work. I cite 
by way of example the zzassif of the Meije (3,987 metres), 

* All of the Swiss maps are remarkably cheap. The sheets of the great 
Map in 546 sheets will he sold at an uniform price of one franceach. The 
price of the Carte Dufour (which measures 3'50 metres wide by 2°40 meires 
high) was reduced about three years ago, by order of the Federal Council, 
from 100 to 40 francs, in order that it might be available for persons of small 


means. The whole of these maps can be procured from the bookseller Dalp, 
of Berne, who is the agent appointed for their sale. 
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the highest mountain in the Alps which remains unas- 
eended. The glaciers and its ridges, both on the north 
and on the south sides, are very inaccurately represented, 
and upon the spot are scarcely recognisable ; and in other 
places, even where attention has manifestly been paid to 
details, the work is very devoid of character, and has been 
freely generalised. One can only conclude, in regard to 
these matters, that the engineers cither considered that 
details of the upper regions were of no importance, 
or else that they were ignorant of the meaning of 
the things which they regarded. No sheets have been 
published to the south of No. 189, and thus the 
greater part of the department of Hautes Alpes, and the 
whole of the departments of the Basses Alpes and of the 
Var (to say nothing of Nice) remain unmipped. It is, 
I beheve, chiefly on account of the want of good maps 
that so few persons travel for pleasure in this beautiful 
corcr of France. The means of communication are 
good, and living is cheap, but it is rare indeed to meet 
with a tourist anywhere ; and the solitary pedestrian is 
likely to be mistaken by the natives (as i have been 
several times) either for a pedlar selling images of the 
Holy Virgin, or for a dealer in looking-glasses.* 

The range of Mont Blanc, which partially reverted to 
France in 1860, was until quite recently one of the worst 
mapped portions of the entire chain.t Upon the annexa- 
tion of Savoy, Captain Mieulet, of the Etat Major, was 
set to work to connect this part of the new territory with 
the great map of France. But before Mieulet’s work was 
reduced, and indeed almost before his survey was com- 
pleted, the range was mapped by an amateur, and the 
honour of first presenting to the world an accurate plan 
of the most important part of the greatest chain of 
mountains in Europe was secured by an Englishman. 
Mr. A. Reilly (the English amateur to whom I refer) in 
1863 determined trigonometrically no less than 200 points, 
and in the winter of 1863-4 reduced his work to shape, 
and presented his map to the English Alpine Club. Its 
publication was immediately resolved upon, and in 186.4 
Mr. Reilly went over the ground again to correct his 
work. In June 1865 his map was published at the cost of 
the Alpine Club, in chromo-lithography, upon a scale of 
zydoo under the title of “The Chain of Mont Blanc.” 
In the mean time it had been represented in Paris that it 
would be a great advantage for Captain Mieulet to extend 
his work beyond the frontiers, and he accordingly carried 
his survey as far as Courmayeur. A special sheet on the 
scale of zugoy Was promptly engraved from the materials 
he accumulated, and was published in 1865 by order of 
the late Minister of War, Marshal Randon.f This map, 
however, included the central portion of the chain only, 
and Mr. Reilly’s map remains, I believe, the only trust- 
worthy complete map of the whole of the chain that is in 
existence. 

In accuracy there is probably little difference between 
these two maps. The French one is superior to the other 
in giving numerous altitudes, but the English one has the 
merits of greater clearness and picturesqueness. Mieulet, 
on his survey, discovered that the highest peak of the 
Aiguille de Trelatéte was only 3,932 metres, whereas an 
altitude 1,000 ft. greater had been previously assigned to it. 
Reilly, on his part, demolished the Pointe des Plines, a 
fictitious summit, which he showed was identical with the 
Aiguille d’Argentitre, although it had in former maps 
been laid down as a mountain separate and distinct. Both 
maps have especial merits, but the Englishman’s, from 
being the work of an amateur, is the more remarkable of 

* Another proof of the rarity of travellers is found in the ignorance of the 
natives of all kinds of money except their own, and the traveller should well 
supply himself with napoleons and francs, to avoid loss by exchange. 

+ I do not of course in this remark include the Swiss portion of the 
range, nor the basin of the Mer de Glace, That renowned glacier and its 
tributaries were well surveyed by the lute Prof. J. D. Forbes in the years 
1842-50, and the resulting map, which was published in 1855, was, I believe, 
drawn on stone by Dr. Augustus Petermann himself. 


t Under the title of ‘* Massif du Mont Blanc, extrait des minutes de la 
carte de France, lévé par M, Mieulet, Capitaine d’Etat Major.” 
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the two, and notably illustrates how much a single un- 
aided person may accomplish who makes his work a 
labour of love. 

The condition of the Eastern Alps is even less satis- 
factory than that of the western part of the chain. The 
great French map will, doubtless, be comyleted sooner or 
later, and when it is finished the Western Alps will be 
fairly, although only fairly, represented. There is no im- 
mediate prospect of an equally perfect map being pro- 
duced of the Eastern Alps. The map of Lombardo- 
Venetia, in forty-two sheets, on the scale of <g1y9, 1s the 
most important one which touches these districts ; and it 
is as much inferior to the great French mapas the latter is 
to the Carte Dufour. Those who are intimately acquainted 
with these regions point to its too great generalisation of 
details and to its want of character, and observe that it 
(like other maps published at Vienna), although meritorious 
for its day, is now behind the times. Sundry amateurs 
have done good work in recent years in correcting or laying 
down afresh several of the massifs of the Eastern Alps, 
and amongst these individuals nene are more worthy of 
mention than Mr. Tuckett and Lieutenant Payer. Inthe 
summer of 1864, Mr. Tuckett, of Bristol, devoted some 
time to the exploration of the Orteler group, and sub- 
sequently published a paper in vol.i. of the A/Acne Fournal, 
entitled “‘ Contributions to the Topography of the Orteler 
and Lombard Alps:” ‘This paper was accompanied by 
numerous outlinc sketches, and by a map. ‘The latter, 
although roughly executed, gave, it is believed, for the 
first time with some approach to accuracy the positions 
and forms of the glaciers on the south side of the chain 
throughout the length of Val di Zebru, with the basins of 
the Vitelli and Nagler glaciers, and the lower portions of 
those of Suldenand Forno. All these were more or less 
incorrectly laid down (when represented at all) or vaguely 
indicated on the Government Maps. Further topographi- 
cal corrections in connection with the Southern Orteler 
Alps (the result of visits in subsequent years) were re- 
corded by Mr, Tuckett in the 2nd vol. of the A/pine 
Journal, With the labours of Lieutenant Payer the 
readers of this journal are already acquainted.* 

Of the Alps of Piedmont there is no map in existence 
upon which dependence can be placed. A survey is 
said to be in progress, which will be eventually worked 
out upon a mammoth scale, and this will afterwards be 
adopted as the basis for a reduction of more moderate 
size. Many years must elapse before cither of these maps 
can be produced, and in the meanwhile the old Sardinian 
Government map will be almost the sole authority. The 
shortcomings of this map are notorious, and one wonders 
at the rare ability of the draughtsmen who were employed 
upon it in projecting mountains which do not exist. The 
case of Mont Tseran is one of the most flagrant instances, 
but others could be quoted scarcely less audacious. Mont 
Tseran is laid down on sheet thirty-seven of the Sardinian 
map upon the northern side of the valley of the Arc, not 
far from the source of the river, and is credited with an 
altitude of 4,045 metres. There is no important mountain 
upon the spot which it is supposed to occupy, and Mont 
Tseran may be considered to be absolutely mythical. The 
late Mr. Cowell demonstrated that the peaks in this 
neighbourhood do not anywhere approach the height of 
4,045 metres,t and those who cross the Mont Cenis Pass 
by the old .oad can easily satisfy themselves that no great 
mountain occupies the ground whereupon Mont Tseran 
was located by the Sardinian surveyors. 

Several amateurs have endeavoured to reduce the Pied- 
montese Alps to a little order. Mr. Reilly Gvhose name 
has already been mentioned in connection with the chain 
of Mont Blanc) carried on a survey of the southern 
branches of the central Pennines in the years 1865-6, and 


* Papers have appeared from time to time upon Lieut. Payer’s work in 
the pages of Petermann’s “ Mittheilungen.” 


¢ See “Vacation Vourists and Notes of Travel," London, 1862. 


afterwards projected his work upcen the scale of y..4.4. 
His map was published at the experse of the Alpine Club, 
and itis, 1 believe, the only one which at all fairly repre- 
sents the southern side of Monte Rcsa, the valleys of Val- 
pelline, Barthelemy, and Tournanche, and the ranges 
which divide those valleys. Mr. R. C, Nichols has de- 
voted several seasons to clearing up the topcgiaphy of the 
Graians, and has from time to time communicated papers 
to the “ Alpine Journal,” some of which are illustrated by 
maps. But the full extent of his labours will not be known 
until a map is published, about which 1 have now a few 
words to say. 

Some six or seven years ago the want of a general map 
of the Alps was a topic of conversation amongst those 
who habitually frequent those mountains, and ultimatcly 
acommittee of the Alpine Club was appointed to super- 
intend the production of anew map which was intended to 
rival the Carte Dufour in accuracy, and to comprehend 
the entire chain. The preliminary investigations quickly 
discovered that the plan must be modified, on account of 
lack of data; and it was at length determined to limit 
the scheme to the Central Alps, to the exclusion of the 
most eastern and western ones. Mr. William Longman, 
the eminent publisher, accepted the financial responsi- 
bilities, and Mr. Nichols was appointed editor. 

This map will be in four large sheets on the seale of 
tasm, and is being engraved on steel. It is now in 
course of production at the geographical establishment 
of Mr. Stanford, and it promises to be one of the most 
minutely and beautifully engraved maps ever published in 
this or in any other country. Its sheets are somewhat 
larger than those of the Swiss map on the scale of ,,4,5, 
and it does not extend quite so far to the north as the 
Swiss map, but in the south it embraces the important 
groups of the Graian Alps to the south of the Valley of 
Aosta, which include the Valleys ci Locana, Cogne, 
Savaranche, Rhémes, Grisanche, and the Ts¢ere, with their 
peaks Tour de St. Pierre, Grivela, Grand Paradis, Grand 
Apparei, Aig. de la Sassiére, Mont Pourri, and the Ruitor. 
All of these valleys and mountains are not included in 
the Swiss map. In the west the boundaries of the twa 

“maps are identical, but in the east the English one ex- 
tends 10 kilometres beyond Landeck, thus taking in the 
Orteler group, the Zufallspitze, the Adamello and Presa- 
nella (all of which mountains will be just without the 
range of the Swiss map), but stopping short of the Oetz- 
thal group, and thus excluding a great part of the Tyrol, 
the Bavarian Alps, and everything beyond. The map is 
expected to be completed in about two years, but it is not 
at the present time sufficiently far advanced to permit of 
an elaborate criticism. ! believe, however, that it will 

be found to be little or not at all inferior to the Swiss maps 
in finish of engraving, in its relicf, and in its accuracy, 
but will hardly be so clear as they are, in consequence of 
the introduction of details which would have been suffi- 
cient for a map of four times its scale. Still its appear- 
ance will be welcome to those who travel amongst or 
who are interested in the Alps, and it is to be hoped that 
the scheme as at first propounded will one day be carried 
out to its fullest extent. 

In the foregoing rapid survey of maps of the Alps it has 
only been possible just to glance at some of the principal 
ones; but this glance has, | trust, enabled the reader to 
understand that an unlimited amount of work remains to 
be accomplished before the Alps can be said to be tho- 
roughly explored, and that a splendid field still remains 
open for the employment of superfluous energy of men 
who desire to distinguish themselves. The efforts of in- 
dividuals are scarcely perceptible upon so vast an extent 
of country ; but a body of zealous observers, spread over 
its various districts, might break the neck of the work 
in a few years, and render it possible to produce for the 
first time a map of the entire Alps upon a uniform scale. 
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LEVER TUS ISSA OV MEE POV ECIEIE WEIN TESS (OVE CIRIE TATE 
BRITAIN* 


V HEN Shakespeare represented his philosophical 
Duke, as finding “‘ sermons in stones,” and “ books 
in the running brooks,” he was but unconsciously ex- 
hibiting the prophetic faculty which has been attributed 
to all true pocts. Ie could hardly have foreseen that 
his pretty yet fanciful conceit would one day be found to 
be sober earnest. [ut so itis; we have here a goodly 
volume of more than six hundred pages, illustrated by 
nearly as many excellent woodcuts, discoursing learned!y 
of nothing save stones and streams, and finding in them 
sermons of great and, to many readers, novel interest. 


Fic, 1.—Ponisuep Certs, Santon Downuam, SuFFOLK 


It might have been supposed, when Mr, Evans had 
published his well-known work on “ The Coins of the 
Ancient Britons,” that he had gone back as far as pos- 
sible in the history of our land and nation ; but in archee- 
ological as in other sciences, there isin the lowest known 
depth one lower still remaining to be fathomed; every 
chamber opened to the light discloses others lying beyond 
it. From a people who had no literature, or none of 
which they have left any trace beyond the rude characters 
inscribed on their rude coins, we are now carried back to 

* “The Ancient Stone Implements, Weapons, and Ornaments of Great 


a By John Evans, F R.S., F.S.A. (London: Longmans and Co., 
1872, 
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tribes and races which possessed neither coins nor Ictters ; 
people who have left us neither their sepulchres nor their 
ashes, nor indeed any trace of their existence, save the 
rude triangular or subtriangular fragments of worked 
stone which served them for tools or weapons; and even 
these are usually found buried beneath the wreck and 
ruin, it may be, of continents or islands which have long 
since been worn and wasted away. 

The publication of this work is remarkable as an evi- 
dence of the quickened pace which characterises scientific 
research in our days, Paleontology and Geology, vigorous 
and flourishing as they are, are still hardly “ out of their 
teens ;” but Prehistoric Archzeology has made compara- 
tively more rapid progress than cither. Not more than 
fourteen years have passed since the discoveries made by 
Boucher de Perthes of flint implements in the gravel beds 
of Abbeville and Amiens, although at that time discredited 
and disparaged by the geologists of his own country, were 
confirmed and supplemented by Mr. Prestwich and Mr. 
Evans. Previously tothat time these objects had attracted 
but little notice ; the things were “neither rich nor rare ;” 
men looked at them and wondered, and then forgot them, 
just as before William Smith’s time they gazed with a 
profitless curiosity on fossil shells and bones, and thought 
with Dr, Martin Lister, that they might be “the efforts of 
some plastic power, in the earth, being the regular work- 
ings of Nature, whereby she sometimes seems to sport and 
play, and make little flourishes and imitations of things, 
to set off and embellish her more useful structures.” 


But since the discoveries in the Somme Valley were 
recognised, a ilood of light has been shed upon the sub- 
ject. These dry bones live, and these rude stones are 
tound to be useful, indeed indispensable, materials for 
building up the earliest history of the human race. The 
savaus of every country in Europe have hastened to take 
part in an inquiry so novel and so interesting ; many 
volumes of memoirs have been written ; our French neigh- 
bours, with their usual vivacity, have established a journal 
devoted to Prehistoric Archwology, as well as an annual 
Congrés ; and these researches having been for several 
years conducted by so many able and cager observers, 
we need not wonder that Mr. Evans, having studied the 
whole bibliography of the subject both ancient and 
niodern, and explored every considerable museum or col- 
lection, is now enabled to produce this Encyclopzedia of 
the new-born science, which for want of a better word 
may, perhaps, be called Petrology or Petro-tomology. He 
has introduced us into the workshops and armouries of 
our most remote predecessors, it may be of our ancestors, 
as they existed not at any particular epoch, but in all 
probability through a long succession of ages; and he has 
shown us so clearly what were their weapons and tools, 
of which any vestiges remain, and how they were made 
and used ; and has correlated them so accurately, as far 
as might be, with similar objects found in all quarters of 
the globe, as well as with those described by classical 
writers, or in use by modern savages, that in reading his 
work we know not which most to admire, the industry 
shown in the collection and examination of such a vast 
amount of matcrial, or the skill with which the informa- 


Fuly 11, 1872] 


tion thus obtained has been methodised and arranged. 
The book completely exhausts the subject, and will long 
continue to serve as a perfect manual for the collector, as 
well as furnishing most useful materials for archzealogists 
and anthropologists. 

Those who are not already somewhat versed in this 
science will be astonished to learn the infinite variety of 
uses to which the apparently stubborn and unmanageable 
rock called flint has been converted. We may, perhaps, 
doubt if in the very earliest ages it was used for purposes 
of warfare, and we prefer to give our progenitors the 
benefit of that doubt, and to believe that those were 
“golden ages "—times of primitive piety and peace; and 
that it was only for purposes of husbandry, and the chase, 
and domestic use that they worked up the materials 
found in their plains and valleys. Thus, we find descrip- 
tions of celts, or axes for felling trees, or hewing canoes, 
hoes, threshing machines—as now used inthe East—or 


Fic. 3.—ARrow-HEAD, ISLE OF SkYE 


perhaps harrows, scrapers for preparing skins, arrows for 
birds or other “ small deer,” knives, gouges, saws, mullers 
or pounding stones, chiscls, hammer axes or picks, and 
polishing or grinding stones, of which there must have 
been great need ; nor were the women of the period left 
destitute of their share of the stony spoil ; for we find in 
these pages descriptions and figures of rings, armlets, 
amulets, spindle whorls, pestles, and, in the cave deposits, 
needles of bone of admirable workmanship, which might 
have been, and probably were, drilled by flint flakes. 
As these primitive people have left us no recerd of their 
progress in arts and mannfactures, and the material evi- 
dences bearing on the subject are found ina very con- 
fused and dislocated condition, it is a work of no small 
labour to classify and arrange them in order of date, or 
rather of sequence, and thus none but a rough and wide 
scheme of classification is possible. The Danishand French 
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authors, as well as many of our own, usually divide the 
stone implement period into two principal stages only, the 
Paleolithic and Neolithic—unpolished and polished ; 
placing them both before what has been called the Bronze 
age. This arrangement, however, although found con- 
venient for popular use, and in that sense adopted by Mr. 
Evans, can hardly be regarded as scientifically accurate ; 
as he has himself observed, there are blanks in the 
chronology of stone implements, which it is hard to flk 
up. ‘The classification may be, and indeed is, too wide in 
one respcct, and too limited in another, Whilst, on the 
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one hand, the drift and the cave implement periods, which 
are usually bracketed together as Paleolithic, are charac- 
terised by very various conditions, both paleontological 
and geological, and, indeed, technological also—con- 
ditions which may indicate their separation by a vast in- 
terval of time ; so, on the other hand, as Mr. Evans has 
shown at the close of the fourth chapter, some of the un- 
polished stones, chipped or rough hewn celts, were probably 
of a date not earlier than some that were ground and 
polished ; and, in Great Britain, at Icast, there are not 
wanting indications that the use of bronze was coeval with 
the polished stone period, if not, indeed, with one or two 
exceptions (which were probably imports) anterior to it. 

One of the most perplexing questions sugzested by 
the discovery of the drift implements relates to the means 
by which they came into their present position. They are 
often met with at a depth of twenty or even thirty feet, 
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usually at or near the base of thick beds of coarse flint 
gravel, which in its turn is overlain by masses, more or less 
thick, of brick-earth or loess. Occasionally, and indeed 
not rarely, they occur entirely beneath the gravels, and 


/ on the surface of the subjacent rock, whatever it may 


chance to be. Mr. Evans deals with them merely as con- 
Stituent portions of the beds of sand, gravel, and clay, 
in which they occur, and so indeed they nov are, but they 
are samething more. Although of the drift, drifty, each 
has its own separate history; for each has been held and 
fashioned by hands guided by an intelligent will, and thus 
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we are led irresistibly to inquire when, and why, and how 
did they come where we now see them, and why are they 
never found on the surface, nor under any other conditions? 

To accrtain extent this inquiry is involved in the far 
larger question of the forces by means of which the super- 
ficial yravels, of which the implements are as it were but 
the accidents, became dispersed—a subject which does not 
necessarily come within the scope of a work designed to 
be technological rather than geological. Mr. Evans has, 
however, very judiciously devoted one of his chapters to 
#; and as it is one of great interest, and is still involved 
in much obscurity, we may gladly welcome any attempt 
to deal with it, especially by one who has given so much 
attention to its investigation. 

It was the opinion of the late Dr, Buckland, an opinion 
which was concurred in by Greenough, Conybeare, and 
other able writers of their time, that the general dispersion 
of gravel, sand, and loam, over hills and elevated plains, 
as well as valleys, was the result of a universal deluge, 
which is described as transient, simultaneous, and ot a 
date not very remote ; that the existing system of valleys 
was mainly due to the same cause, and that thus both 
valleys and gravels preceded our present river systems. 
Cuvier, and the French geologists generally, have held 
the same opinion, but of late years it seems to have been 
altogether discredited by English authors, with perhaps 
the exception of the late Sir Roderick Murchison. We 
may well entertain doubts as to the occurrence of a deluge 
that should be both universal and simultaneous; and it Is 
probable that it is chiefly on that account that Dr. Buck- 
land’s theory has met with so little favour, Still, although 
we may be unable to adopt his views in their entirety, his 
statements as to the diluvial characters of the English 
drifts seem entitled to some further consideration before 
they are set aside altogether, and on this account it is 
fortunate that the recent discoveries of flint implements 
have excited so much interest in the gravels in question 
as to induce Mr. Evans to devote no inconsiderable portion 
of his work to the history and antiquity of the River drift. 

In the last chapter he has adduced an elaborate argu- 
ment in favour of the belief in fluviatile transport as 
opposed to diluvial, by showing first hypothetically the 
possibility that “deposits now occupying the summits of 
hills have originally been formed in and about river beds,” 
and then, by reference to the actual phenomena, the prob- 
ability that the implement-bearing beds were thus formed. 
No one can doubt, upon the hypothesis here stated, that 
rivers may have possessed at one time a far greater power 
of excavating and deepening their channels than now ; 
but then the author is obliged to assume the prevalence 
of several conditions, and notably a far more rigorous 
climate, and a greater amount of rainfall ; conditions as to 
which we have but little evidence, and some of that is of 
a doubtful tendency. If, as is now supposed, the hippo- 
potamus and elephant and rhinoceros remained here all 
the winter, they would have fared but badly, had the 
climate been as severe as is supposed. 

But passing by these topics as not bearing very imme- 
diately upon the question of transport, it cannot be doubted 
that submergence, by means of diluvial action, is quite 
possible, since we have many instances of it within the his- 
torical period, and some indeed within the last few years ; 
and both modes of transport being alike possible, the pro- 
babilities of the case have alone to be considered ; and, 
notwithstanding the various reasons so ably stated by 
Mr. Evans, it does not seem that there are sufficient 
grounds for rejecting Dr. Buckland’s theory, and there are 
besides some inferences to be drawn from the position of 
the implements which, so far as they are concerned, are 
at variance with the theory of fluviatile transport. For 
instance, when met with in valleys, it appears that the im- 
plements are not found along the whole course of those 
valleys, as well where flint gravels are wanting, as where 
they abound, as would have been the case had they been 


carried down promiscuously by the streams from time to 
time ; but, only in certain limited areas, and then usually 
in large numbers, and at about the same levels; and 
further, that in several of these deposits the implements 
are distinguished from those of neighbouring deposits by 
some slight difference in form. From these indications 
it may be inferred that they were made and left at or near 
the spots on which they are found, and afterwards covered 
up, and occasionally displaced, by the masses of drifted 
material which now overlie them; and this seems the 
more probable, when it is secn that some of them were 
formed from stones of the same kind as those composing 
the beds in which they rest, and that some of these appear 
to have lain exposed upon the surface for long periods 
before they were worked. 

If, indeed, it had happened that these things had never 
been found elsewhere than in river valleys, the conclusions 
arrived at by Mr. Evans would have been irresistible, but 
so far from this being the case, it is certain that these im- 
plement-bearing gravels are occasionally found on the 
extreme margin of sea cliffs, or isolated hills on the verge 
of far-stretching plains—sitnations to which no river flow- 
ing in the same channels, and draining the same areas as 
now, could have carried them. 

Mr. Evans has noticed sevcral of these deposits as met 
with at Bournemonth, the Reculvers, and the Foreland 
cliffs in the Iste of Wight (to these probably should be 
added Southampton, and Brandon Down, and some 
others) ; and he has also allnded to the remarkable dis- 
covery in the Madras Presidency of implements of quartz- 
ite of true drift type, found on the cliffs at an elevation of 
three hundred feet above the sea, in a bed of ferruginous 
clay which forms the coast line for several hundred miles, 
and is intersected at right angles at various intervals, by 
the rivers of the country in making their way to the sea. 

In all these cases all traces of the ancicnt rivers, if in- 
deed they ever existed, have been entirely effaced; neither 
channels, nor outlets, nor adequate water-sheds, nor a 
single land or river shell, remaining to testify of them; 
and not only so, but we find many deposits of quaternary 
gravel (which Mr. Evans justly concludes to be of the 
same geological period as those of the implements, and 
to owe their existence and positicn to the same causes) 
on hills which could not have been reached by modern 
rivers. The whole country would have been a vast lake 
before such heights could have been submerged ; and un- 
der such circumstances it may be fairly assumed that the 
samc forces, whatever they were, that covered the hill-tops, 
may have partially filled up the valleys; the presence of 
gravel may suggest, but cannot prove, that the river 
brought it, however much it may have re-arranged and 
sorted it; both valley and gravel may have had an exist- 
tence before the river began its course. We have many 
valleys and gravels without rivers, and rivers without 
gravels ; they can very well exist apart, and, doubtless, 
have often done so, 


(To be continuct,) 


THE HUNTERIAN MUSEUM * 


NE of the most interesting features in connection 
with the annual election of Fellows into the Council 

of the Royal College of Surgeons, is the exhibition of 
additions about to be made to the Museum, and which 
have accrued since the last meeting. Prof. Flower, the 
Conservator, states in his Report that in the pathological 
collection eighty-eight additions have been made, against 
sixty-two during the past year, and that the microscopical 
characters of all recent specimens sent to the College, and 
thought worthy of preservation, had been carefully de- 
scribed and delineated by Mr. Goadhart, the Pathological 


* Fron the Medical Times and Gazette. 
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Assistant, on whose great zeal a well-deserved eulogium is 
expressed, 

Although but very little has been expended in the pur- 
chase of osteological specimens, the additions are of con- 
siderable importance. Amongst those specially mentioned 
is the skeleton of an extremely rare whale, the Perardins 
alrnuxiy, purchased for the Museum by Prof. Wilson, 
I.R.S. The series illustrating the structural peculiarities 
of the human race has received two very valuable addi- 
tions in skeletons of both sexes of the extinct aboriginals 
of Tasmania, presented by Mr. M. Allport, of Hobart Town. 
Both have been articulated. The male is in exceedingly 
good preservation; that of the female is unfortunately 
less complete, but still presents many intcresting features. 

The liberality with which the Smithsonian Institution 
of Washington is conducted has heen shown by various 
important additions to the museum ia former years, but 
especially during the present, in a series of skulls and 
skeletons of North American mammals, several of which 
were new to the collection. The College has reciprocated 
this liberality by presenting a set of casts of the interior 
of crania of various races of men and animals, and some 
duplicates. 

Another important addition is the skeleton of an adult 
male Porbeagle shark, about eight feet long. This is 
valuable, from the great difficulties which have usually at- 
tended the attemp‘s made to preserve the osseous system 
of cartilaginous fish. These difficulties have been over- 
come by the great skill of Mr. James Flower, the ex- 
perienced articulator to the College. This will be found 
a very instructive specimen to students. 

In the dermatological collection Mr. Erasmus Wilson 
still shaws the deep interest he takes in it by presenting 
twenty-five beautifully executed models; and M. Voille- 
mier, Surgeon to the Hotel-Dieu, Paris, has presented 
two, representing elephantiasis of the scrotum, with its 
cure resulting from operation. 

Amongst the contributors arc Pro's. Gervais, of Paris, 
and Peters, of Berlin ; Sir William Fergusson, who gives 
a great number of preparations ; Sir James Paget, Messrs. 
Hilton, Holden, Busk, Clark, Gay, Curling, Wilson, Jack- 
son, the Zoological Society, and the Smithsonian Institu- 
tion. Mr. Kiernan, a late member of the Council, has 
presented the whole of his collection. 

During the day of clection the theatrc, where these 
additions are displayed, was visited by a large number of 
the Fellows. It remains open for the inspection of the 
members and their friends for a few days. 


NOTES 


WE reprint in another column a document which will be read 
with the greatest indignation by seientific men in every part of 
the world, and with shame by all Englishmen. We refer to the 
remonstrance presented to the Treasury by eleven of our most 
distinguished seientific men against the treatment which the 
eminent Superintendent of the Royal Gardens at Kew has re- 
ceived at the hands of his official superior, the Chief Com- 
missioner of the Doard of Works. ‘Though we might take ex- 
ception to some of the arguments brought forward by the 
memorialists, yet, there can be but one opinion that the syste- 
matic discourtesy and want of consideration with which Dr. 
Ifooker has been treated is entirely incompatible with the efficient 
eonduct of the department of the public service with which he 
has been entrusted, and deserves the most searching inqniry on 
the part of the Government. 


Pror. AGASSIZ’s Seeond Report to the United States Coast 
Survey of the scientific results of the //ass/ expedition, a por- 
tion of which we reprint this week, is one of the most important 
contributions to scicntific knowledge which has appeared for 


some time. His remarks on the glaeiation of South America, 

and the origin of the so-ealled ‘‘raised beaches” of Patagonia, 
if . 

are especially valuable. 


THE short communieation from Dr. Anton Dohrn on the present 
position of the Zoologieal Station at Naples will be read with 
great interest. The mode in whieh the Italian Government is 
assisting this important undertaking forms an instructive contrast 
to the action, or rather want of action, of our own Government 
in the matter of the TIldes Committee to which we recently 
alluded. When will Englishmen be able to compare with any 
other feeling than that of shame the policy of their own Govern- 
ment with that of any other civilised nation of the world in all 
matters relating to Seience ? 


ACCORDING to the eonstitution of the Instilution of Civil En- 
gineers, it consists of three elasses, viz., Members, Associates, 
and Ilonorary Members, with a class of Students attached. Of 
these several grades there were on the books on the Ist inst. 756, 
1,127, 16, and 243, respeetively, making in the aggregate 2,142. 
The inerease in the last three months in the different classes has 
been 11, 36, 2, and 9, representing an effeetive addition of 58, 


We understand that Prof. Palmieri’s account of the late 
eruption of Vesuvius is being printed at Berlin by Link and 
Ieinke, and will be published in several languages. It will be 
illustrated by five lithographs taken from photographs. 


M. DELAUNAY, director of the National Observatory at Paris, 
has taken possession of the Observatory at Montsonris, 


Tite Society of Sciences of ITaarlem has named the following 
subjects for competition for essays, to be sent in before Jannary 1, 
1874 :--1. A study in detail and exhaustively of the influenee 
which chemical and physieal modifications of the solvent exer- 
eise on the form of eirbonate of lime when deposited from 
aqueous solutions, 2. A eritical examination of the varions hy- 
potheses on the origin of polar aurore, and the relations 
between the polar aurora and other natural phenomena, 3. On the 
changes which stone-fruits undergo during their development. 4. 
On a satisfactory means of determining the temperature, the 
degree of humidity, and the density of the atmospherie air at a 
considerable height above the surface of the earth. Also before 
Jan. 1, 1875 :—An exhaustive study of some Linnean species, 
chosen from those which present more or less divergent forms, 
The prize for each of these Essays consists, at the choice of the 
author, of the ordinary gold medal of the Society, or a sum of 
150 florins, with an additional 150 florins if thonght worthy. The 
memoirs may he written in Dutch, French, Latin, English, 
Italian, or German. 


Mr. L. II. Courtney, M.A., Fellow of St. John’s College, 
Cambridge, has been appointed Professor of Political Eeonomy 
at University College, London, in the room of Prof. Cairns. Two 
Slade Scholarships in Fine Arts, tenable for three years, have 
been conferred at the same Institution on Miss FE. M. Wild and 
Miss 13. A. Spencer. 


AT a meeting of the Council held on July 6, the Associateship 
of the Royal School of Mines was conferred on the following 
gentlemen :—Mining and Metallurgical Divisions—W. Charlton, 
O. Pegler. Mining and Geological Division—G. M. Dawson. 
Mining Division—E. Dillon. Metallurgical Division—I. W. 
VWarrold, J. H. Huxley, O. F. Mondy, A. G. Phillips. The 
following awards were made :—First year students—The two 
Royal Scholarships of 157, each to Mr. S. A. Ifill and Mr. J. 
Taylor. Second year students—H.R.1I. “The Duke of Corn- 
wall’s” Scholarship, 30/. for two years, to Mr. Edgar Jackson, 
and the Royal Scholarship of 254, to Mr. C. Law, and the 
Murchison Medal and Prize of Books to Mr. S. W. Davies. 
Third year students—The Edward Forbes Medal and Prize of 
Books in Natural Ilistory and Paleontology to Mr. G. M. 
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Dawson. The De la eche Medal and Prize of Boaks in Min- 
ing to Mr, W. Charlton. 


Tue forty-ffth annual session of the German Society of Na- 
turalists and Physicians will be held in Leipzig next month. 
Yhe meetings will commence on Monday, August 12, and end 
on Sunday, August 18, The secretarics announce that visitors 
from foreign parts will be welcome. 


Tue Vicar of Folkestone has written to the 7/mes stating 
that the memorial west window which it is proposed to place 
in the parish church to commemorate Iarvey will consist of 
cight subjects from Our Lord’s Miracles of llealing, and that 
underneath it will be recorded on a brass Harvey's great dis- 
covery. This project is, we believe, entirely apart from that 
set on foot by the committee of which Dr. Bence Jones is 
treasurer, whose object it is to erect a statue to Harvey at 
Folkestone, 


Tue death of Rev. M. A. Curtis, of llillsborough, North 
Carolina, which took place in April last, must be considered as 
among the most serious losses that natural history in the United 
States has experienced for some time. The attention of Mr. 
Curtis was directed especially to the fungi, although he was 
more or less familiar with allthe plants of the Southern States. 
Inhis special department, however, he stood at the head of 
American botanists, occupying the position in this country of 
Mr. Berkeley, his correspondent, in England. Mr. Curtis pre- 
pared the report upon the fungi collected by the United States 
exploring expeditions, and has contributed various articles to the 
literature of this science. Among other works nearly ready for 
the press was one upon the edible fungi of the United States, 
illustrated by figures aud descriptions of some sixty species. 
The qualities of most of these he had personally tested by experi- 
ment, particularly during the late war, when the food question 
was for some time a matter of serious moment. 


A LATE number of the Chemical .Vews contains a suggestion 
forthe formation ofan ‘‘Association of Manufacturing Chemists, ” 
which might hold annual meetings after the fashion of the Iron 
and Steel Institute, at which topics would be discussed connected 
with the various important branches of chemical manufacture. It 
is obvious that meetings. of this kind, and papers read to such a 
body, with the discussion which would result therefrom, might be 
inthe highest degree beneficial to a large body of men engaged in 
a manufacture requiring a large amount of scientific knowledge 
and acquaintance with technical details. 


A WRITER in the Food Fournal points out the advantages, to 
the Central Authority and to the Government, of a National 
Registration of Sickness, As a basis for sanitary legislation, as 
an indication for interference on the part of the Central Authority 
in local sanitary affairs, as a test of the health conditions of the 
country, as well as of its separate parts, no mass of information 
could bear comparison with that which would result from a well 
ordered registration of diseases, 


Harper's Weekly records the safe arrival of Mr. Ilenry W. 
Jélliott at the island of St. Paul, Behring Sea, on April 28. He 
left Washington last March under an appointment from the 
Treasury Department, as an assistant of Captain Bryant in look- 
ing after the interest of the United States in connection with the 
fur seals on the Pribylow Islands. Mr, Elliott expects to spend 
some time at St. Paul, and to devote much attention to the study 
of the islands, and in collecting apecimens of their natural his- 
tory. Wielding a ready pencil, he also proposes to make sketches 
from life of the fur seal, the walrus, sea-lion, &c., so as to give 
us a better idea of their general appearance than we can gather 
from the stuffed caricatures in public museums. 

In addition to Prof. Agassiz’s Report, given in another 
column, several communications have been received from 
gentlemen connected with the Hassler expedition, all bearing 
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tostimony to the zeal with which the operations of the 


party have been prosecuted. Under date of March 12 
it was reported that, after leaving Montevideo on Feb. 20, 
the dredging work was carried on with due diligence and 
with very interesting results, numerous radiates of great beauty, 
many of them undoubtedly of new species, being brought to 
light. Among the objects of particular interest were the floating 
stems of the giant kelp of the South Pacific, Afrcrocystis, which 
sometimes attains the length of 500 to 1,000 feet, the stems 
being a foot in diameter, and resembling trees in magnitnde. 
The vessel entercl the Straits of Magellan on March 13, and 
passing through, arrived at Talcahuana, in Chili, on April 11, 
where it was expected to remain several days for repairs and 
provisions. Prof.and Mrs. Agassiz proposed to spend the inter- 
val in a visit to Santiago and Valparaiso, while Count Pourtales 
and his assistants were to make a line of deep-sea soundings and 
dredgings from Talcahuana to the island of Juan Fernandez and 
back to Valparaiso. - 

- THE United States Coast Survey has received advices from 
Mr. William H, Dall aslateas May 5. At that time he was at 
Tilulluk, Oonalaska, the head-quarters of his explorations. THe 
has been diligently engaged through the winter in carrying out 
the objects of his mission connected with the geography and 
hydrography of the Aleutian Islands, as well as the weather 
would permit, a constant succession of storms of extreme violence 
having interfered greatly with his work. The lowest tempera- 
ture recorded by him during the past winter was 13°, the average 
from October to March being 33°. Mr. Dall has devoted such 
time as he could spare while detained in port, to making col- 
lections of natural history specimens, and has obtained quite a 
number of forms, some of which he considers new to science. 

A Proposrrion has been entertained to tunnel under the 
Strait of Canso, between Nova Scotia and Cape Breton, where 
the strait is only two anda half miles wide, for the purpose of 
connecting the island of Cape Breton with the mainland. The 
cost is estimated at 2,500,000 dols. ‘This idea is connected with 
a proposition to run a line of steamers from Glasgow, or other 
British port, to Louisburg, the most easterly point of Cape 
Breton. 

THE Panama Star and LHerald records the first arrival on 
April 2, at Panama, on its annual eastern migration, of the 
beautiful sphinx moth (Cyunia feitus), The immense flights of 
this moth, and the extreme regularity of their recurrence year 
by year, have repeatedly been dwelt upon by the S¥av, and much 
interest has been excited as to its starting-place and ultimate 
destination, 

Tue Report of the Winchester and llampshire Scientific and 
Literary Society for 1870-71, congratulates the members of the 
Society on the successful results of the second year of its exist- 
ence. ‘Though no important discoveries were due to the labour 
of the Socicty during the year, and the weather was very un- 
favourable for out-of-door work, steady progress was made in 
some departments, especially in the list of the flora of the neigh- 
bourhood, which now includes nearly 7oo species. Abstracts of 
papers on various branches of science, read at the meetings of the 
Society, are printed in the Repart. 


Tue Malvern, Bath, and Woolhope Ficld Clubs met for a 
joint excursion on May 17, an account of which is printed In a 
separate form, and to it is appended the Report of the Annual 
Meeting of the Malvern Field Club, with the Address of its 
President, Mr. Edwin Lees. 

A NEw journal has been recently started in New York called 
‘*Wandicraft : a popular Journal of Progress of the Industrial 
Arts, designed for workers and thinkers.” The number on our 
table contains papers and short paragraphs, on inventions in the 
mechanical arts, illustrated with woodcuts, with notices of books, 
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MR, AVRTON AND DR, TIOOKER 


HE comments which have been made by several 
London journals upon the circumstances referred 
to in the subjoined memorial, seem, in the interest of all 
persons concerned, to render its publication in its entirety 
desirable. We cannot doubt that any delay which has 
occurred, or may occur, in the delivery of a reply to the 
memorialists, is due to the desire of the Prime Minister te 
deal with the important question at issue in a manner 
which, while it is not jnconsistent with the interests of the 
public service, is not incompatible with a due regard for 
the interests of Science, and for fair dealing towards a 
very eminent scientific man. 


To THE Richt Hon, W. E. GLADSTONE, 
First Lord of the Treisury, Ge, &e. 


We, the undersigned, deeply interested in the condition of 
English science, and viewing with special concern the treatment 
which the eminent Director of the botamcal establishment at Kew 
has systematically received at the hands of Mr, Ayrton since his 
appoiutment to the office of Mirst Commissioner of Woiks, do 
most respectfully beg your attentiun to the following statements 
and observations, : 

In the year 18.10 the privale Botanic Gardens of Kew, which 
had previously becn in the possession of the Royal Family, were 
handed over by the Queen to the Guyernment. 

A commission then appvinted to report on their condition re- 
commended that they should be enlarged and maintaned as a 
national scientific csiablishment, which should fuima centre of 
reception for the uselul products of the vegetable kingdom, a 
centre of reference and distiibution for England, India, and the 
colonies, and a means of augmenting the rational pleasure, in- 
creasing the knowledge, and refining the taste ol the English 
public. 

The late Sir William Hooker was at that time Prof. of Potany 
in the University of Glasgow. ‘The foanding of an estabiishinent 
like that contemplated at Kew harmonised so completely with 
his scientific tastes and power of organisation, that, at a saciifice 
of more than half his income, he oficred to undertake the super- 
intendence of Kew Gardens. Ilis offer was accepted, and he 
was appointed Director of Kew, at a salary of 300/. a year. 

Sir William Hooker was at that time the possessor of an ex- 
cellent private herbarium and of a scientific library, both of which 
were wanting at Kew. To provide house-room for these an 
additional 200/. was granted by the Government. No allowance, 
however, was made tor the maintenance or increase of either the 
herbarium or the library. The expense of both fell upon the 
director. 

During his residence in Glasgow, the excellence of his collec- 
tions had attracted to the house of Sir William THovker various 
active investigators, the number of which increased materially 
after his arrival at Kew. Fourteen rooms of the house he occu- 
pied were devoted to his herbarium, which for twelve years was 
the resort of the scientific hotanists of Europe. Unaided by the 
Government, save to the extent above mentioned, Sir William 
Hooker devoted his private means to the purchase of new books 
and specimeus, and opened a corresponience with botanisis of 
all lands. He thus made his house the most extensive botanical 
laboratory in this country, and the most important centre of 
reference regarding systematic, economic, and descriptive botany, 
as illustrated by his herbarium. 

The gardens expanded equally under his vigorous and en- 
lightened supervision ; in ten years after his appointment they 
became the first in the world. 

For twenty-five years he had heen collecting textile fabrics, 
drugs, gums, dyes, and other products to illustrate the structure, 
uses, and physiognomy of plants, With these collections, made 
aie his private cost, Sir William 1looker founded in Kew Gardens 
the first museum of the kind that had cver been established. 
Of such maseums there are now three at Kew. They contain 
upwards of 50,000 named ohjects of scientific and economic 
interest, views of tropical vegetation, and maps illustrating the 
distribution of plants over the globe. These museums constitute 
concrete courses of instruction, unrivalled in concentration and 
completeness ; and the public interest in them is proved by the 
number of persons who avail themselves of the stores of informa- 
tion thus provided. 

The contributions of Sir William Ilooker to these museums 
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were his free gift to the country, for which he never received a 
farthing of remuneration, 

In 1852 the director’s salary, which had previously been raised 
to 600/, a year, was augmented to Soo/., together with a house 
which had become vacant at the time. The herbarium was then 
lodged in a separate building, and immediately afterwards dona- 
tions aud legacies {some to the director, some to the Government 
of the day) poured into it, The labour of naming the collections 
of expeditions, and of drawing up botanical reports, became at 
length so excessive that the public need of the herbarium was 
still further recognised by the Government. The director had 
previously borne the expense both of assistance and maintenance ; 
of these he was now relieved, though he still continued to bear 
the cost of books for lus library and of new specimens of plants. 

Without this personal devotion on the part of the director, the 
development of Kew would have been a simple impossibility. 
For five-and-twenty years his purchases were made and his collec- 
tions elaborated at his own expense and risk, though they were 
constantly employed in the work of the country. Before his 
death, knowing that his son could not afford to he as regardless 
of pecuniary considerations as he had been himself, he gave direc- 
tions to have his herbarium valued by competent persons and 
offered to the Government at the lowest valuation. On these 
terms the collections which had pieviously been devoted to the 
nation's use became tke properly of the nation itself. 

This is a biref but sufhcient statement of the relationship of 
Sir William IIvoker to Kew Gardens. It shows him to have 
been ticiz virtual creator. 

The antecedents and achievements of the present Director of 
Kew may be thus shetcled. In 1839 Dr. Joscph Hooker was 
appointed Assistant-Surgeon and Naturalist to the Antarctic 
Expedition, the most perilous, perhaps, that ever sailed from 
these sho1es, and the scientific resul.s of which exceeded in im- 
portance those of auy other naval exploring expedition of this 
century. During this voyage Dr. Hooker received from the 
Government the pay of his rank as a medical officer. His outfit, 
Ins books, his instruments, were provided by his father. The 
expenses oi travelling and collecting ashore during his four years’ 
voyage of circamnavigation were defrayed from the same source, 
though this work was done with the express object of enriching 
a public establishment, 

On his return, he waved his claim to promotion in the navy, 
and devoted four additional years to the classification and publi- 
cation of the results of the voyage. Ile also aided lus father as 
an unpaid volunteer in the development of the scientific hranches 
of the Kew establishment. 

In 1847 Dr. Hooker was sent to India, to explore, in the 
interests of Kew, an unknown iegion of the Himalaya; and he 
was directed to proceed subsequently to Lorneo, to report on its 
vegetable resources. His outfit, both for India and Borneo, 
which embraced a large collection of expensive instruments, cost 
the Government nothing, To cover all expenses incidental to 
his three years’ travelling and collecting, including the cost of 
assistants and specimens, a sum of 1,200/. was received, while 
the real disbursements o! Dr. Ilooker auring this tine amounted 
to 2,200/, The difference was conimhuted by Sir William 
Hooker and his son, in the interest of the establishment to which 
they had consecrated their best energies. 

On his 1eturn from India, Dr. ILooker again devoted himself 
to the work of aiding his father in the scientific development of 
Kew. He was also employed by the Admiralty, during the nine 
years from 1851 to 1860, in publishing the botanical discoveries 
of various nayal and other voyages, from Captain Cook’. down- 
wards, to parts of the world visited hy Dr. Hooker himself. For 
this service he received three years’ pay asa medical officer in the 
Navy, together with a sum of 500/., which was accompanied hy 
‘the expression of their Lordships’ approbation of the zeal, 
perseverance, and scientific abihly displaycd in bringing to a 
successful completion this great botanical work.” For three 
years he was occupied with the arrangement and distribution of 
his Indian collections, and with the publication of his journals. 
To cover the expenses incidental to these labours, an allowance 
of 4007, a year was granted by the Government. 

Besides the voyages and travels above adverted to, Dr. Hooker 
has made journeys to various parts of Europe, to Western Asia, 
aud to North Africa. The expenses of these journeys, thongh 
they were made with the express object of adding to the interest 
and completeness of Kew, fave been borne by himself, and the 
results given to the establishment of which he is director. 

We place these data before you, not with a view of founding 
onthem either censure or complaint. The labours of Dr. Hooker, 
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and the heavy drain upon his father’s purse which his nnexampled 
education as a botanist involved, constituted the discipline which 
made him the man he now is. Dut we think it highly desirable 
that you and ngland should know as much of his career as will 
enable you to decide whether its arbitrary interruption by your 
First Commissioner be creditable to the Government of this 
country. . 

In 1855, Sir William Hooker being then seventy years of age, 
Dr. Hooker was appointed his Assistant-Director, at a salary of 
4oo/. a year, without a house ; and from this time his share in 
the duties of the G:arden were added to his more purely scientific 
ones. In 1858 his salary was increased to 500/. a year, with a 
house, and in 1865, on the death of his father, he succeeded to 
the Directorship without an assistant 

The liberality of his father and his owa self-denying life in the 
public service have, we think, been sufficiently illustrated, We 
will therefore ask permission to place before you only one addi- 
tional specimen of his conduct. As rewards the Floras of Asia, 
Africa, and America, the ]lerbarium at Kew had been Jony un- 
rivalled. Europe, however, was but scintily represented. Three 
years ago, a collection embracing the very flora needed for the 
completion of Kew was offered for sale in Paris. At his own 
private cost, Dr. llooker purchased this collection for 4oo/., and 
presented it to the Kew Ie: barium. ; 

llis income al Kew is Soo/. a year, and here is one-half of it 
voluntarily devoted to the establishment which it had been the 
continual object of his father and himself to raise to the highest 
possible perfection. Had these things been known to the Parlia- 
ment and public of England, the First Commissioner of Works 
would, we imagine, have hardly ventured to inflict upon the 
Director of Kew the unnecessary toil, worry, indignity, and 
irredeemable loss of time against which this memorial is a re- 
monstrance, 

Under the auspices of his father and himsclf, Kew Gardens 
have expanded from 15 to 300 acres. They have long held the 
foremost rank in Europe. In no particular does Engtand stand 
more conspicuously superior to all other countries than in the 
possession of Kew. The establishment is not only without a 
rival, but there is no approach to rivalry as regards the extent, 
importance, or scientific results of its operations. Upwards of 
130 volumes on all branches of botany, including a most impor- 
tant series of Colonial Floras, but excluding many weighty con- 
tributions to scientific societies and Journals, have been issued 
from Kew. ‘To these are to be added guide-books and official 
papers. This vast literature has been produced and published 
through the efforts of the directors of Kew, for the most part at 
no expense whatever to the nation. 

To these labours is to be added the correspondence of the 
directors with all parts of the world, a mere selection from which, 
now bound together at Kew, embraces some 40,000 letters ad- 
dressed to the directors, and for the most part answered with 
their own hands. 

Of the popularity of the Gardens, which has been attained 
withont prejudice to their scientific use and reputation, it need 
only be stated that from 9,000 visitors in 1841, the numbers have 
risen to an average of nearly 600,000 a year. Whiat they have 
done towards the elevation and refinement of the tastes and con- 
duct of the working classes may be inferred from the fact that 
last Whit Monday 37,795 visitors entered and quitted the Gar- 
dens without a single ease of drunkenness, riot, theft, or mis- 
chief of any kind being reported. 

Since Dr, Hooker’s accession the Gardens have been toa vreat 
extent remodelled, and the establishment wholly reorganised. A 
great saving in outlay has thus been effected, without any sacri- 
fice of efficiency. During the ten years from 1863 to 1872 in- 
elusive, the annual number of living plants sent from hew to 
various parts of the world has been doubled, amounting on an 
average to eight or nine thousand annually. Of seeds ripened at 
Kew, or obtained by the director from various parts of the world, 
the annual average distributed amounts to about seven thousand, 

Of the practical value of these labours, the introduction of 
the Cinchona plant into India, Ceylon, and Jamaica, the com- 
mercial suecess of which is established, constitutes one of many 
illustrations. The introduction of Ipecacnanha is another. This 
will be corroborated by Her Majesty’s Secretaries of State for 
India and the Colonies. We would add, that there is scarcely a 
horticultural estabhshment «1 home or abroad which woubt not 
be willing to acknowledge its indebtedness ta Lew. 

Tn India upwards of thirty gardeners Waimed at ew are now 
employed in forestry, cotton, tea, and cinchona plantations, 


Government gardens, &c., and a far greater number are usefully 
employed in other parts of the world. 

Ly the joint eflorts of the directors, a scrics of complete 
Floras of ludia and the Colonies was set on footat Kew, of which 
those of the West Indies, all the Australian Colonies, New Zea- 
land, Tropical Africa, the Cape Colonies, and British India are 
completed or In progress. ‘These are standard woiks of in- 
estimable value in the countries whose plants they describe, as 
well as to scientific travellers and institutions in Europe. 

We have hitherto confined ourselves toa statement of Dr. 
Tooker’s services in relation to New, and have said nothing of 
his labours in geology, meteorology, and other sciences, nor of 
his researches while Botanist of the Geological Survey. During 
his single year of office he contributed to the Records of the Sur- 
vey two memoirs, which are to be regarded as landmarks in the 
history of fossil botany. In presenting the Royal medal to Dr, 
Mooker in 1854, the president of the Koyal Society spoke of 
these memoirs as ‘‘ one of the most important contributions ever 
made to fossil botany.” We may add a reference to his adven- 
turous explorations of the northern frontier of India, in regions 
never visited by a European before or since. 

lt is not likely that a man of these antecedents, accustomed to 
the respect which naturally follows merit of the most exalted 
kind, would in any way expose himself, and more especially 
in matters relating to the wellareof Kew, tothe just censure of his 
oflicial superiors, Until the advent of the present lirst Com- 
missioner, he had never been the object of a censure, and was 
never interfered with in the practical discharge of his duties by 
the Board of Works. His proposals and suggestions were 
rightly scrutinised, and his estimates regulated by the opinions 
of the Board, but the current duties were left entirely to his con- 
duct and supervision; the extension and improvement of the 
establishment being always the origination and work of the 
Director, 

With this sketch of the early training of Dr. Hooker for his 
present post before you, you will beable to ecmpare with it the 
early training of Mr. Ayrton for the position which, by your 
favour, he occupies as Dr. Hooker's master. Vou will be able 
to judge how far the First Commissioner is justified in treating 
the Director of Kew with personal contumely, and in rudely up- 
setting the arrangements which he had made with reference to 
the invaluable collections for which he is responsible, not to Mr. 
«\yrton alone, but to his conscience and his country. 

Neither you, Sir, nor the English public have forgotten the 
speech of the First Commissioner on presenting himself for re- 
election at the Tower 1Tamlets, when he went out of his way to 
insult ‘‘ architects, sculptors, and gardeners.” That speech was 
a warning to every cultivated man who held office under the 
Board of Works, and it was, as you know, duly laid to heart by 
the Director of Kew. Ilis desire to avoid all cause of offence 
was thus expressed in a letter addressed to yourself on August 
31, 1571:—‘‘Having regard to the tenor of the sentiments Mr, 
Ayrton is reported to haye expressed in public on accepting 
oftice, I felt it incumbent on me to be especially circumspect in 
my conduct and demeanour under his rule.” 

Circumspection, under the circumstances, was of small avail, 
and one of Mr. Ayrton’s first acts, after taking office, was to 
send a reprimand to Dr. Tooker. It was a new experience to 
the Direetorof Kew. During his thirty years of public service 
such a thing had never once occurred ; indeed, the very reverse 
of it had always occurred, the respect due to intellectual eminence 
and moral worth haying been always cheerfully accorded to Dr, 
Hooker by his official superiors. This first reprimand of his 
life was, moreover, not due to any fault of his, but arose entirely 
from the First Commissioner’s own misconception. 

The responsibility of the warming and ventilation of the plant- 
houses had, by special order, devolved upon the Director, After 
a searching inquiry, Dr, Ilooker had been entrusted ly a pre- 
vious First Commissioner with the task of remodelling the heating 
apparatus throughout the establishment; and this led to the 
construction at Kew, in accordance with the Director’s plans and 
estimates, of the most complete range of hot-houses for scientific 
purposes in existence. In 1571, however, he accidentally dis- 
covered that he had been superseded in the duty, without notice 
given or reason assigned. [le wrote a respectful letter of in- 
quiry to the First Commissioner, and received the short—we are 
persuaded you will agree with usin adding, insolent—intimation 
that he Aad been superseded, and would have “to govern him- 
self accordingly.” 

He would,.in our opinion, have been equally unfaithful to the 
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science of which he is a leader, and the public which he had so 
long served, if he had bowed in silence to this rebuke. He wrote 
asceond Jetter of remonstrance to the First Commissioner, in 
which be expressed himself as follows: ‘* The matter, therefure, 
stands thus : Several months ago I was, unknown to myself, de- 
posed from the discharge of a function cf great importance, I 
was Ivft tu hear this accidentally and, [ have now to add, through 
one of my own subordinates. 

“[ do not fora moment question the First Comamissioner’s 
power to exercise arbitrary authority over the Director of Kew, 
but 1 do submit that there has been hitherto no plea whatever 
for such action as regards myself, and that the repetition of such 
acts, and the leaving me to be informed of them, ev cuch eccu- 
sion, by my subordinate, constitute a grievous injury to my 
official position, and tend to the subversion of all discipline in 
this department.” 

At this point, Sir, Dr, }Looker turned in the fullest cunfidence 
to you. Ile had undoubting trust in your will and power to pro- 
tect both Kew and him from the arbitrary and, we would add, 
ignorant acts of the First Commissioner. He respectfully claimed 
the privilege of bringing the matter under the cognizance of the 
Right Honourable the First Lord of the Treasury. 

You doubtless remember the letter addressed to you by Dr. 
Ilooker on August 19, 1571. You could not fail to remark the 
reluctance with which he appealed to you, and his previous 
anxiety to take all possible measures to avert the necessity of 
such an appeal. ‘‘L cannot express tv you, Sir,” he writes, ‘* the 
anxiety that this step costs me, nor how earnestly I have endea- 
voured, by suppressing all personal feelings, to conduct my 
duties here under Mr. Ayrton to his and to my own salis- 
faction. 

* After upwards of thirty-two years spent in the public service 
at home and abroad without a suspicion of mistrust on the pait 
of my many previous superiors, | have had since Mr. Ayrton’s 
accession to submit to various arbitrary measures, which, though 
compromising my position and authority, have been concealed 
from myself and become known to my subordinates, through 
whom alone I have first been made cognizant of them.” 

From you, Sir, the Director of Kew received no direct reply 
to this communication ; but by the First Commissioner he was 
requested to ‘‘ furnish the dates and particulars of the conspicu- 
ous proofs of disregard to his office, and the particular occasions 
and facts with dates, of his being left to be informed through his 
subordinates of acts of arbitrary authority of the First Commis- 
sioner, and the dates and particulars of those acts.” 

To this challenge the Director of Kew replied by adducing hve 
distinct acts of arbitrary interference, with their ‘‘dates,” 
‘* proofs,” and ‘ particulars.” * Among them was included what 
we have a right to call clandestine tampering with the subordi- 
nates at Kew. For example, the Curator of the Gardens was 
tempted by Mr, Ayrton, personally, to leave Kew by the offer of 
a higher position, involving authority over works at Kew ; and 
he was requested hy Mr. Ayrton to keep the fact from the know- 
ledge of Dr. Hooker. To the loyalty of this man to a master 
whom he trusted and loved, the Director of Kew owes the dis- 
covery of proceedings which under any previous First Commis- 
sioner would have been impossible. 

Your attention, Sir, was drawn to this reply ina ietter addressed 
to you by the Director of Kew onthe jist of August, 1571. It 
is in every respect so exccllent, and so sure to be appreciated by 
all who know the real meaning of scientific work, and the bane- 
ful effect upon such work of this harassing conflict with your First 
Commissioner, that we do not hesilate to reproduce it here ¢z 
exlenso. 

“ Royal Kew Gardens, August 31, 1871 

“ Sir, I beg most respectfully to submit copies of my further 
correspondence with the Right Ionourable the First Com- 
missioner of [er Majesty’s Works, &c. 

‘¢ The acts detailed in the accompanying letter are, I believe, 
correctly described. 1 trust that I do not exaggerate in charac- 
terising them as grievously injurious to my official position, and 
tending to the subversion of discipline in this establishment ; and 
1 have evidently no protection from a repetition of them, except 
through the intervention of a higher authority. 

‘Of these acts, those referred, to under 1, 2, 3, formed the 
subject of a prolonged correspondence between the First Com- 
missioner ‘and myself; that under 4, I brought to the notice of 
Mr. Stansfeld, and the result was the abandonment of the pro- 


Dr. Hooker's letter containing these charges was never answered, or 
even acknowledged, by Mr. Ayrton, 


posal; that under § will, I venture to hope, be revoked by your 
authority. 1 refrain from commenting on these acts of the First 
Commissioner in reference to their seriously interfering with the 
execution of my peculiar and multifarious duties here. 

«* These include the labours of a Scientific Botanist, a Horti- 
culturist, and the adminis'ration of Public Gardens, Museums, 
and Pleasure Grounds, frequented annually by upwards of 
600,C00 persons. 

**fesides the living collections, I have the direction of the 
largest and by far the most frequented Herbarium (by botanists 
and amateurs) in existence, and a very extensive Library. 

**T conduct, without a secretary, a responsible and cnerous 
correspondence with Foreign and Colonial Gardens, as also with 
the Admiralty and Indian and Colonial Offices, on all subjects 
connected with [Torticulture, Forestry, Botany, and the appoint- 
ment of officers to duties in connection with these matters, and 
the introduction of useful plants everywhere. 

“*} have, further, the editorship or control of various botanical 
works now being published, by order of Government, at Kew; 
and 1 have to devote every moment that I can spare from my 
duties to maintaining, by rescarches and publications of my own, 
a position as a Scientific Botanist. 

“ Until the accession of Mr. Ayrton, I have been enabled to 
full these duties with satisfaction to myself, having been treated 
with uniform confidence, consideration, and courtesy by my 
superiors. 1 was invariably consulted on all prospective changes 
alfecting my own and my subordinates’ positions and duties. Or 
the revision of my estimates at the Board, before their trans 
mission to the Treasury, I was referred to; and amongst my 
other current duties was the control of the construction and re- 
pairs of the hot-houses and heating apparatus throughout this 
establishment. 

“Subsequently to Mr. Ayrton’s accession, my position has 
been materially changed in all these respects. [le had hardly 
entered on his duties when he hastily administered to me a 
wholly unmerited reprimand (the first 1] ever received), and his 
last act (known to me) has been to take from me the above- 
mentioned concol, without pretext, warning, or subsequent in- 
timation. 

‘-IT venture to hope that this may be restored to me, if the 
reasons | have adduced in t. e enclosed Ietter to the [First Com- 
missioner are satisfactory to you. ‘To these 1 would add, that in 
all similar establishments with which lam acquainted, in Eng- 
land or abroad, the opinion of the cultivator is entitled to the 
first consideration in all matters relating to plant-houses and 
heating apparatus ; that to trust him with the care and treatment 
of invaluable collections, and make him amenable to the opinions 
of another in respect of the apparatus he requires, is as obviously 
wrong in principle as to refuse a surgeon his choice of instru- 
ments and hospital appliances. Nor would it be candid in me 
to withhold from you my conviction, that [ have by this aibitrary 
act of the First Commissioner been lowered in the eyes of those 
who know no more of the circumstances than that I am deposed 
from the full control of buildings and apparatus which I was 
entrusted to erect and have still to use, 

“*Let me assure you, Sir, that Iam unconscious of any feelings 
of personal animosity against Mr. Ayrton, if 

‘* Having regard to the tenour of the sentiments he is reported 
to have expressed in public, on,accepting office, in respect of pro- 
fessional duties such as mine, I felt it incumbent on me to be 
especially circumspect in my conduct and demeanour under his 
rule. And in evidence of this let me add, that when still smart- 
ing under his unprovoked reprimand, [, at his special request, 
devoied many nights to examining and reporting upon various 
books and pamphlets on the public parks of England, France, 
and America, for his guidance—a labour not very congenial and 
wholly beyond my province as Director of Kew, and which | 
further undertook in the hope that it might lead the First Com- 
missioner to judge more generously of the acquirements and 
duties of some ot the officers of the department he controls, 

Wan Sir, 
“our most obedient Servant,’ 
“Jos. D. Hooker, Director 

“To the Right Honourable 

The Virst Lord of the Treasury ” 


To this letter Dr. Hooker was honoured by a reply from your- 
self, couchedin kind and considerate terms. You had communi- 
cated with Mr. Ayrton, and had received his explanations, which 
you forwarded to the Director of Kew, ‘‘in the hope that they 
would conyey to his mind the assurance that there has been no 
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intention on Mr. iAyrton’s part to disregard his feelings or with- 
hold the consideration due both to his person and his office.” 

Stress of public duty is quite sufficient to account for the fact 
of your overlooking the serious omissions and inaccuracies of the 
First Commissioner's ‘‘explanations.” ‘These, however, were 
immediately pointed out to you by Dr. Tooker, Mis object in 
addressing you was not simp'y to complain of personal dis- 
courtesy on the part of the First Commissioner, but of hve official 
acts subversive of discipline in the Kew establishment, and 
fraught with mischief to the public service, Tad these acts 
merely affected him personally, he would have been perfectly 
willing to accept the assurance of Mr. Ayrton’s consideration, 
though he failed to discover any trace of it either in his explana- 
tions or in the treatment which official papers sent from Kew 
continued to receive from the office of Works. Ile regarded it, 
however, as his duty, as an officer in the public service, to the 
Government and the scientific public, to spare no effort to pro- 
cure a reversion of the policy introduced into the manazement 
of each and all of the departments of Kew (the Gardens, Mu- 
seum, and Ilerbarium) by the present First Commis:ioner. 

The specific acts enum:rated by Dr. Ilooker in answer to the 
request of the Iirst Commissioner are thus sammarise 1 ina letter 
to yourself :— 

‘er. A transaction with my subordinate of a nature so new lo 
my long experience of official life, and so repugnant to 
my principles, that I refrain from characterising it. 

*¢3, Removing the Curator from his duties under me, without 
any communication with me. ; 
3. Empowering the Curator to act independently of ine in 
regard to the times he should consider himself under my 
orders, and instructing me to make my arrangements in 

deference to his, and in concert with him. 

“4. Submitting to the Treasury plans and estimates for extensive 
alterations in the Museum at Kew, without even informing 
me of his intentions; which works would have most 
seriously embarrassed me, as Director of the Museums, 
and would have involved a large expenditure, for which I 
believe no estimate was submitted, and which would have 
been in every respect detrimental, : 

‘5. Superseding me, withont previous or subsequent communi- 
cation, in duties for the execution of which I held the Duard’s 
authority, and which Tam of vpinion should unqnestionably 
be performed by the Director, é.u., the control of the heat- 
ing apparatus of the hot-houses, &c.” | 

Tn Mr. Ayrton’s letter of ‘‘explanations,” which you considered 
0 satisfactory, the first three of these charges are skilfully ignored, 
and the other explanations contain statements which are demon- 
strably at variance with fact. ; 

In the very considerate note above referred to, which was ad- 
dressed by you from Balmoral to Dr. Hooker, you say: “ There 
must be some mistake about Mr. .Ayrton’s failing to see you at 
Kew. as he assures me that he paid the visit there for the very 
parpose of personal and friendly communication.” 

We respectfully ask you to consider how this ‘+ purpose” was 
carried out. Dr. llooker was at home when the First Commis- 
sioner paid this visit to Kew. He omitted to inquire for the 
Director at his house, or at the Gardens, or of his subordinate, 
to whom Mr. Ayrton’s visit was really paid. IIc held a conver- 
sation with this subordinate seriously compromising the Director’s 
position and authority, which conversation he subsequently 
desired should not be communicated to the Director. ‘The result 
of this conversation, moreover, was a conimunication to the 
Treasury affecting Kew, which was also kept from the knowledge 
of the Director. You will learn from these facts what the First 
Commissioner understands by ‘‘ personal and friendly communi- 
cation.” 

From its effects upon himself, Dr. Hooker could infer how 
disturbing the continual intrusion of this subject upon your attcn- 
tion must be. Ife was anxious to reduce this disturbance tu a 
minimum, and therefore ventured to sugcest that he should be 
put in communication with one of your private secretaries, to 
whom he might explain his position, To this request you, in 
the kindest manner, assented, and placed Mr. West in commu. 
nication with the Director of Kew. ; a 

Sorely against his inclination, but driven to it by the necessitics 
of the case, Dr. Ilooker, at an interview with Mr. West on the 
goth of October, distinctly pointed out the grave errors and 
omissions contained in the ‘* Tixplanations ” given by the First 
Commissioner to the First Lord of the Treasury. 

The end of the year approached without any answer being 
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made to these communications and representations, and towards 
the close of December Dr. [Tooker wrote again to Mr. West, 
who thereupon replied that a plan was under the consideration of 
the Government which would materially alter his position with 
reference to the First Commissioner of Works. Tle was subse- 
quently informed semi-officially that the scheme was maturing, 
and the hope was expressed that he would take no step likely to 
embarrass the Government. This was far from his wish or in- 
tention, But after waiting till the 21st of February, the Director 
was semi-officially informed that the Government plan for his 
relief, and for the protection of Kew, had been abandoned. 

In the hope of a satisfactory settlement, the matter was subse- 
quently placel by you in the hands of the Marquis of Ripon, 
and on the 13th of March, 1872, before a Committee of the 
Cabinet, consisting of the Marquis, Lord Ifalifax, and Mr. 
Cardwell, Dr. [looker, by the desire of the Committee, handed 
ina memorantum containing a statement of the points wherein 
his relations to the Goverament required definition and correction. 

The upshot of these friendly efforts was this: On the 15th of 
April, 1872, Lord Ripon was asked to convey the following 
verbal message from yourself to Dr. Hooker, which, the noble 
Marquis added, was tu be regarded by the Director of Kew asa 
final answer to his appeal: ‘* Mr. Ayrton has been told that Dr, 
looker should in all respects be treated as the head of the local 
establishment at Kew ; of course in subordination to the First 
Commissioner of Works.” 

At this time the controversy had, unhappily, reached a pitch 
far too serious tu be stilled by such a message. In a letter to 
your private secretary, written immediately subsequent to the 
interview on the 30th of October, Dr. Hooker put his case thus : 
“Tam ata loss what {to say as to my future position under a 
Minister whom TF accuse of evasion, misrepresentation, and mis- 
statements in his communications to the First Minister of the 
Crown, whose conduct to myself T regard as ungracious and 
offensive, and whose acts I consider to be injurious to the public 
service, and tending to the subversion of discipline. Granting,” 
he continues, ‘that the functions of a Direct: r are restored to 
me, how aw 1 to act when ordered to undertake works that in- 
volye wasteful expenditure, or are otacrwise detrimental? fT 
shoul be thankful for Mr. Glalstone’s instructions on this 
head 

With great de'ercuce, we submit that the verbal intimation 
conveyed from you to Lord Ripon, and from Lord Ripon, 
through Mr. lfelps, to Ds. Llooker, by no means met the issues 
here raised by the l3trector of Kew. Ile had suffered from the 
secret tampering of the First Commissioner with his subordi- 
nates; he liad successfully resisted extravagant and foolish pro- | 
posals made by the same Minister. 1Tis duties ani responsibili- 
ties as regards the ‘varming of the plant-houses hal, to the im- 
minent jeopardy of plants of the rarest value, been transferred, 
without natice or justification, to the Director of Works. 
«Another class of duties had, in the sanie secret manner, been trans - 
ferred to the Secretary of chz Boariof Works. Sarely, Sir, . 
your message through Lord Ripon, to all intents and purposes, 
empowered the First Commissioner to continue his course of 
studied indignity? Wrong upon wrong had heen committed, 
which your answer left unredressed. Nov wonder that, notwith- 
standing his esieem and regard for you personally, and his 
respect for all authority rightly exercised, the Director of Kew 
should be driven to address to you, on the 22nd of April, a 
letter containing the following remoastrance :— 

“The fact is, that the Directorship of Kew, which was v 
formerly subordinated to the Iirst Commissioner alone, has heen 
by Mr. Ayrton officially subordinated to the Secretary of the 
Board and the Director of Works in London, and this surrepti- 
tiously, without fult found or notice of any kind given, the 
Director being left to discover his altered position as best he 
could: and the Director has further been subjected to a series of 
arbitrary and offensive measures on the First Commissioner’s 
part, against which he could not defend himself. ‘These measures 
being destructive of discipline, and injurious to this establish- 
ment, the Director felt it to be his duty to bring both their 
nature and consequences officially under your natice, and to seek 
from you that justice which (as he had been assvred by the 
ofae vs of the Treasury) could be obtained only through an 
oficial appeal to the Prime Minister. 

“¢ After eight inonths’ interval, during which further arbitrary 
measures have been resorted to by the First Commissioner (and 
four of which were passed under the assurance that a measure 
for effectual relief was under consideration), the position of the 
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Director of Kew is not better, but worse than when it was first 
brought under your notice ; for within that period his views with 
regard to the seientifie and other appointments in the establish- 
ment have been absolutely set at naught. 

“These eircumstanees are well known to the Director’s sub- 
ordinates. They know that he has been virtually deprived of 
authority and responsibility, and that his official appeals have 
been unanswered, and his complaints ignored. The basis of all 
order and discipline in the establishment is thus sapped, and 
the position of the Director rendered so anomalous, that his 
desire and determination to uphold the interests of Science at 
Kew, strengthened as they are by the moral and mateiial 
support guaranteed to him, hardly suffice to render that po- 
sition endurable. 

** Your own praetical wisdom will enable you to judge whether 
such a state of things is to be remedied by the eurt and vague 
announcement (and snch yon must allow me to call it} which you 
have been good enough to make me through Lord Ripon. 

“€T have the honour to be, &e. 
“ (Signed) J. D. looker” 


Your verbal announcement through the Marquis of Ripon was 
subsequently defined by Mr. West as a private and friendly com- 
munication ; and your secretary proposed that, as an official 
answer would be sent to Dr. Hooker’s official applieation, the 
letter from which the foregoing extract is made should be eon- 
sidered as nov azeree. Dr. Hooker, however, had shown his 
letter to friends whose counsel he had songht in this matter, and 
he therefore pleaded that you ought to see that whieh had been 
scen by others. With regard to the eharaeter of the verbal eom- 
munieation, Dr. ]Tooker had been given distinctly to understand 
that it was offcfa/ and fixal. We, however, cheerfully accepted 
the assurance of your secretary, and awaited the official reply. 
Tt eame, and we hereby respectfully submit it to your ealm in- 
terpretation. 

‘*Treasury Chambers, April 25, 1872 

“$ir,—I am direeted by the Lords Commissioners of Iler 
Majesty’s Tieasury to acquaint you that their Lordships have 
Leen in communication with the First Commissioner of Works 
as to the matters contained in the letter which you have ad- 
dressed to the First Lord of the Treasury. 

“Their Lordships find that there is no difference of opinion 
upon the question of your position, which may he briefly defined 
as that of head of the local establishment at Kew, of couse in 
subordination to the First Commissioner, and they anticipate no 
difficulty in the future regulation of the relations of that impor- 
tant establishment to the office of the Board of Works, in which 
the duties and powers of management are vested by statute. 

“ The present form of estimate for Kew Gardens laid by their 
Lordships before the llouse of Commons cannot now be altered, 
but it will Le acted upon, and will in future be framed in accord- 
ance with this letter. 

sAeamsecins 
* Vour obedient Servant, 
(Signed) CHARLES W. STRONGE, Principal Clerk 
‘¢ Director of Royal Botanic Gardens, Kew.” 


The concluding paragraph of this document, whieh is evidently 
the really important one, has been submitted to various persons 
aceustomed to the language of official life, and we do not believe 
that a single one of them is sure of its meaning. Dr. Tooker, 
while willing to put the best construction upon it, thonght it ne- 
cessary to make a final inquiry, which was preeeced by these 
remarks : 

“Tam most desirous of giving their Lordships no further 
trouble, and am, of eourse, prepared cither cheerfully to submit 
to their decision, whenever it is cleatly given, or to resign the 
effice which I hold ; but I am unable to find in your letter any 
judgment whatever upon the points contained in the accompany- 
ing Memorandum, which have all heen submitted to the lirst 
Lord of the Treasury in my letters of August 19 and 31, or to 
the Committee of the Cabinet which I had the honour of attend- 
ing on Mareh 13 at Lord Ripon’s residence. 

‘*T trust that their Lordships will observe, that in seeking 
their decision on these several questions, 1 am raising no super- 
fluous difficulties, but that it is im) ussible for me to understand 
my position until it receives their Lordships’ authoritative defini- 
tion in respect of the above matters. 

a SoMeani soit, 

**Vour obedient Servant, 
““(Signed) = Jos. D, Mookie, Dincter 

“Charles W. Stronge, Esq.” 


“MEMORANDUM 


*“t. Up to the date of the appointment of a Director of 
Works (under the Board of Works) in 1870, 1 was entrusted, 
by a special warrant of the Board, with the duty of preparing 
the estimates for the constrnetion and repairs of the plant-houses, 
musenms, and warming apparatus in this establishment. This 
warrant has been cancelled, without fault found, inquiry made, 
or aaa given, and the duty transferred to the Director of 
Works. 2 

‘Will yon be good enough to inform me if it is their Lord- 
ships’ decision that the powers conferred upon me by that warrant 
be restored to me? 

** Previous to the aceession of the present First Commissioner 
to office, I was consulted whenever changes were made in the 
estimates which it is my duty to submit to the Board, prior to 
their transmission to the Treasury. 

“*Am I to understand that hereafter the estimates will not be 
altered by the Board without giving me an opportunity of stating 
my views ? 

‘3. T was entrusted with the custody and distribntion to 
scientific bodies, &c. of the copies of the first volume of the 
‘Flora of Tropical Afriea,’ a work the publication of which 1 
am officially instructed to superintend at Kew. On the publi- 
cation of the second volume, the undistributed copies of the first 
were withdrawn, without inquiry, from my custody, and sent, 
together with those of the second volume, to the stationery office 
for sale. 

“Would you be so good as to state whether 1 am in future to 
he entrusted with the custody and distribution of scientifie works 
of which I (the unpaid editor) am entrusted with the publication 
by the Board? 

“4. Previous to the accession of the present First Commis- 
sioner to office, I wa3 consulted in all eases of prospective 
changes in the position and duties of my subordinates, and in all 
eases of proposed works that might affcet my duties and respon- 
sibilities. 

“T shall be glad to know whether I am in future to he eon- 
sulted in regard to such matters. 

‘5. The Department of Works having been liought under 
the rules of the Civil Service Commissioners, all candidates fur 
employment at Kew are liable to be chosen by open competi- 
tion, except in cases where the qualifications 1equired ‘are 
wholly or in part professional, or not ordinarily to be acqnircd 
in the Civil Service,’ as sct forth in Clause VII. of the Com- 
missioners’ Rules. ‘Vhe present First Commissioner of Works 
refuses to allow me to take advantage of Clause VII. in eases 
Loth of purely botanical and horticultural appointments, 

‘*Am 1 hereafter to be allowed to avail myself of this clause, 
when it is of importance to the public service that 1 should 
do so? 

‘*6, The Director of Works having been given power to in- 
terfere in matters for which I am still in part responsible, ] am 
anxious to know— 

“‘Whether I am to consider myself subordinate to the Director 
of Works in such matters, and to submit to his control in respect 
of them. “ Jos. D, HOoKER 

“‘Kew, May 1, 1872” 

To this letter no answer has Leen received. 

It but rarely falls in either with our culties or our desires to 
meddle in public questions ; and not until we found Dr. Hooker 
maimed as regards his scientific usefelness—not until we saw the 
noble establishment of which he has hitherto been the living head 
in peril of losing services which it would be absolutely impos- 
sible to replace ; not, indeed, until we had observed a hesitation 
upon ycur part which we believe could only arise from lack of 
informaticn—did the thought of interference in this controversy 
occur to us. Knowing how difficult it must be for one engrossed in 
the duties of your high position to learn the real merits of a 
couflict hke that originated by the First Commissioner of Works, 
we venture to hope that jou will not look with disfavour on an 
attempt to place a clear and suceinct statement of the case before 
you. 

: That statement invites you respectfully to decide whether Kew 
Gardens are or are not to lose the supervision of a man of whose 


| seicntific labours any nation might be proud ; in whom natural 


capaeity for the post he occupies has been developed by a eulture 
unexampled in variety and extent ; a man honoured for his in- 
tegrity, beloved for his courtesy and kindliness of heart ; and 
who has spent in the public service not only a stainless but an 
illustrious life. The resignation of Dr, Hooker under the cir- 
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cumstances here set forth would, we declare, be a calamity to 
English science and a scandal to the I:nglish Government, With 
the power to avert this in your hands, we appeal to your justice 
to do so. The difficulty of removing the directorship of Kew 
from the Department of Works cannot surely be insuperable ; 
or if it be, it must be possible to give such a position to the 
Director, and such definition to his duties, as shall in future 
shield him from the eaercise of anthority which has been so 
wantonly abused. 


CHARLES LYELL 

CHARLES DARWIN 

GeoRGE BENTHAM, Pres. Linn, Sociely 
YleNRY ILOLLAND, Pres. Royal Institution 
GrorGE Burxows, Pres. Roy. Coll. of Physicians 
GrorcE Busx, Pres. Roy. Coll. of Surgeons 
If. C, Raw inson, Pres. Roy. Geogr. Society 
JAMES PaGET 

WILLIAM SPOTTISWOODE 

Tk Welk Wiese oy 

Joun TYNDALL 


PROFESSOR AGASSIZ’S SOUTH AMERICAN 
ENR E DEL ION: 
I 


PROF. AGASSIZ'S Second Report to Prof. B. Peirce, Super- 

intendent of the United States Coast Survey, dated U.5. 
steamer //assfer, Concepcion Bay, June 1, is given in the Atv 
York Tribune of June 20. The Report is of so great value and 
interest, that we reprint it entire :— 

Since I sent my first report concerning erratics in the Southern 
‘Temperate Zone, 1 have been much engrossed with this subject, 
and have turned my attention chiefly that way, leaving to Pour- 
tales the superintendence of the dredging, and to Steindachner 
and Blake the care of the zoological specimens. 

On the eastern coast of Patagonia I had but little opportunity 
of adding to the information ] had already obtained at Monte 
Video. It was not till we put into San Mathias Bay for some 
repairs that I could gather a few new facts. This bay is par- 
ticularly interesting, because one can there compare the position 
of the tertiary beds in the cliffs bordering the Atlantic with 
that of similar beds in the cliffs along the northern shore of the 
bay. The southern exposure of the latter runs for nearly a 
hundred miles at about right angles with the sea coast. In 
both cases the ontcrops of the beds are so nearly parallel with 
the surface of the sea, that whatever may have been their 
changes of level with reference to the ocean, they still retain the 
horizontal position in which they were deposited. It is of the 
utmost importance to remember this point when considering the 
distribution of the erratics over this part of the country with 
reference to the agency that may have transported them to their 
present resting-place. Among these tertiary deposits are well- 
marked banks of colossal oysters of considerable extent, one of 
which coincides with the level of low water, while another 
stands at least twenty-five feet higher. The difference of level 
between these two great beds of oysters is so considerable as to 
suggest a subsistence of the sea bottom during the deposition of 
the tertiary beds. Higher up there are outer layers full of smaller 
fossils—some about ten, others ahout twenty feet above the 
second oyster-bed. ‘The oyster-beds are perfectly parallel with 
one another, and separated by thin layers of clay and sand, 
And so, also, are the upper tertiary beds containing the smaller 
fossils. Among these, one bank consists almost entirely of large 
numbers of a species of Scwéc//a with a single perforation in the 
posterior interambulacral area, This bank is particularly well 
marked. A bank of hard sand higher up is also conspicuous, 
and so is another of hard clay standing about 100 feet above the 
sea-line. 

As we shall see hereafter, and as Darwin has already stated, 
these tertiary beds extend all over eastern Patagonia, including 
the Straits of Magellan as far as Sandy Point. In consequence 
of disintegration the harder beds form as many retreating shelves, 
like stairs, npon the slope of the shore bank. Wherever surface 
denudation has taken place these shelves give rise to terraces, 
stretching horizontally at varions heights all over the plains of 
Patagonia. The scenery at Cliff End reminded me somewhat of 
Gay Lead and its tertiary formation, except that the upper part 
of the Cliff consisted chiefly of sandy clays, alternating with 
which are two distinct horizontal beds of considerable thickness, 
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formed entirely of pehbles, rather small and uniform in size. 
These pebbles vary from the dimensions of a pea or a hazel nut 
to that of the fist, or more; bnt there are no boulders or large 
fragments of rock among them. It is noteworthy that, while 
these pebbles alternate in regular stratification with the sandy 
clays in the upper part of the cliff, they also occur upon the 
shelves below. In the latter case, however, they form only 
superficial deposits, and do not penetrate with the beds on which 
they rest into the interior of the strata. It has occnrred to me 
that similar superficial accumulations of pebbles upon the 
shelves bordering the bed of the Santa Cruz River may have 
been mistaken by Darwin for indications of successive upheavals. 
It is certain that there are no beaches here, marking successive 
steps of the upheaval of the country. What Darwin has con- 
sidered as evidence of a gradual rise of the shore are the denuded 
surfaces of the horizontal tertiary deposits which everywhere form 
parallel terraces. .\s formyself, 1 see here no evidence of uphcaval 
except the level of the fossil beds of oysters and other fossils in 
the tertiary beds above the water, and the presence of fresh 
shells of living species upon and above the shore banks. These, 
however, only indicate that an upheaval has taken place since 
the deposition of the tertiaries, and while the shells now living 
already existed, without pointing to the rise by successive steps. 
Still less does it appear to me that the country has been sub- 
merged during the transposition of the erratics. Toward the 
west end of San Mathias Bay, at Port San Antonio, where ex- 
tensive denudations have taken place in the very formations here 
described, these same pebbles occnr again. But at Port San 
Antonio, instead of being well defined, continuous horizontal 
beds above the sea-level, they are shore pebbles, covering ina 
ceep layer the whole extent of the beach, the inequality of which 
they follow. Their position here shows, beyond the possibility 
of doubt, that the whole set of beds above which they rest in 
regular stratification at Cliff End has been completely broken 
down and recently removed by the action of the sea, and the 
pebbles themselves thus bronght to the sea level. Of conrse it 
follows that these pebbles have not been ground upon the modern 
beach, but upon an older foundation, corresponding at the time 
to the level at which the pebble beds now stand at Cliff End. 

So far the facts. lam inclined to add, as an inference from 
subsequent observations made farther south, the relation of which 
to the facts above stated scem to me clear, that these pebbles 
have passed through the mill of a glacier’s bottom before they 
were worked up by the floods into their present position in the 
beds of Clif€ End and upon the beach of San Antonio ; and I 
do not see why the floods which formed these denndations could 
not as well have been the resnlt of the melting of ice at the close 
of the glacial period, as the result of a change of level between 
land and sea. As soon as geologists have learned to appreciate 
the extent to which onr globe has been covered and fashioned by 
ice, they may be less inclined to advocate changes of level be- 
tween Jand and sea, wherever they meet with the evidence of the 
action of the water, especially where no marine remains of any 
kind mark the presence of the sea. As I have already said, the 
small and remarkably uniform size of the pebbles in Port San 
Antonio is particularly noticeable, and also the fact that none but 
hard rocks, indeed, only the very hardest kind of rocks, are re- 
presented among them. 


(To be coutinucd, ) 
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MEDICAL EDUCATION 


THOUGHTFUL address on “Medical Education 
is in America,” read by Dr. Bigelow to the Massa- 
chusetts Medical Society, has just been published in the 
form of a pamphlet. It discusses the important subject 
of the kind and degree of instruction in collateral sciences 
that should be given to the student of medicine during 
the short period of four years now at his disposal, and in 
the course of which he is supposed to have acquired the 
knowledge that will enable him to practise with advan- 
tage, or at least let us say with safety, to his patients, and 
with credit to himself The question is of a very com- 
plex nature, and its difficulties can, perhaps, only be pro- 
perly appreciated by those who have themselves been 
teachers, and who are not, therefore, likely to be led away 
by Utopian ideas of the amount of information that can 
be acquired by a man of ordinary abilities in this space 
of time even under favourable circumstances. It is very 
casy to say Educate to the highest point possible ; let the 
student know something, at least, of Chemistry, of Botany, 
of Comparative Anatomy, of the origin, composition, and 
mode of manufacture of the drugs he uses; but the fact is 
overlooked that almost all he learns of these subjects is 
quickly cast aside when he begins to practise, because he 
finds that it is of no earthly use to him, and he regrets 
when too late the time he has spent in acquiring them, 
because it has led him to neglect the far more important 
matters of Pathological Anatomy, and the actual prac- 
tice of Medicine and Surgery. “ The Medical Student,” 
Dr. Bigelow observes, “ does nat need ‘to pick herbs from 
the field, or treat horses and dogs, or consider his paralle- 
lozram of forces before putting in a dislocated shoulder ; 
but he does need to know how to recognise and exactly 
how to reduce a dislocated shoulder, how to recognise and 
treat human disease, and what are the medical properties of 
the drug which the farmer has grown, or the merchant 
imported for the apothecary. This is but a fair division 
of labour. He has enough to occupy him profitably and 
exclusively in his own immediate field of study, without 
wandering over the whole domain of knowledge—at least, 
at the mistaken behest of those who have a confused notion 
of a liberal education and large culture.” “ There is a 
fallacy in the idea of culture. Talent and power of appli- 
cation may, indeed, incidentally lead a man to eminence 
in several directions, But a cultivated, a literary, or even 
a scientific man is not necessarily the best physician.” 
At the same time Dr. Bigelow concedes that there should 
be a certain latitude in the study of medical science on 
the ground that “no student or artisan is the worse for 
an outlook upon kindred arts and sciences which will 
help him to establish the true relations of his own, 
which will supply him with additional facilities and light 
for its pursuit, and with that training of his intellectual 
powers afforded by a systematic variation in their exer- 
cise.” It must be remembered that all the sciences col- 
lateral to medicine have undergone extraordinary deve- 
lopment during the past few years; and that to acquire 
a very moderate knowledge of chemistry, for example— 


such knowledge as would cnable the student to analyse | 
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a single animal fluid, or even a fragment of a calculus— 
would be the undivided work of a year, and when accom- 
plished he would scarcely be one step in advance of the 
min who had learnt a few rules of general application to 
the diagnosis of disease taught by an accomplished 
chenuist. 

Whilst agreeing with the gencral views expressed by 
Dr. Bigelow upon the education of the medical student as 
he now presents himself at the Hospital Schools at the 
age of cighteen or nineteen, it yet appears to us that the 
quality of the raw material, if we may call him so, might 
be immensely improved by the general adoption of a wall- 
directed scheme of preliminary education. “ One of the 
enormous follies of the enormously foolish education of 
England,” said Sydney Smith, “is that all young men, 
dukes, fox-hunters, and merchants, are educated as if they 
were to keep a school or serve acuracy.” Just so; and it 
is precisely in this respect that the education of the medical 
student of this country requires revision and improve- 
ment. The medical profession is not essentially a literary 
one. What is really required is a seeing eye and an un- 
derstanding heart ; the faculty of correct observation on 
the one hand, and on the other the ability to single out 
what is important amidst a multitude of unimportant 
particulars—in a word, judgment; and as this is 
capable of being immensely improved by exercise, it 
should surely be the point to which the education of the 
student should be directed. But, as a matter of fact, no 
line of education can be better adapted for the purpose 
in view than that of the medical student of the present 
day. From the beginning to the end it is or might be 
made a “questioning of nature.” The grand defect of 
the system is that insufficient time is at the disposal of 
the student to master the details. He learns a little of 
many things; nothing well, unless it be his anatomy ; 
but the advantage a knowledge of all would give him may 
be estimated in some remote degree by the value that 
teachers and students alike set upon this single acquisi- 
tion. Seven years are not thought too long to make a 
master workman in any of the humblest trades ; and yet 
the student is expected to acquire a fair knowledge of all 
the branches of a very wide, difficult, and profound intel- 
lectual pursuit in four short years, or if we read Dr. 
Bigelow aright, in three years in America, lt is here we 
think, then, that some alteration is requisite. A boy who 
is going to enter the medical profession should be early 
set apart for that ministry. We are bold to say that a 
boy of fifteen knows or ought to know enough of Latin, 
Greek, and Arithmetic for any subsequent use he is likely 
to make of them. At this age he should be called upon to 
select what his future career shall be, and his education 
should be directed accordingly. From the inquiries of the 
Committee of Convocation of the University of London, 
a propos of the proposal for rendering the examination in 
Greek optional at Matriculation, it appears that there are 
several large schools of good repute in this country, as those 
of Cheltenham, Clifton, Haileybury, Marlborough,and Wel- 
lington, in which a “ modern side” has been established, 
where attention is chiefly directed to the cultivation of 
mathematics and modern languages, Latin and Greek 
being considered as subsidiary branches of knowledge, 
or even completely omitted, as in the case of Greek at 
Cheltenham College. 
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We venture to suggest that in these, and, indeed, in 
every other large school in England, a third, or Natural 
Science department should be founded, in which Practical 
Chemistry, Field Botany, and Natural Philosophy, with 
the French and German languages, should form the sub- 
jects of study. We are confident that in the hands of 
competent teachers, a lad might obtain between the ages 
of fifteen and eighteen or nineteen, a very large amount 
of useful knowledge on these subjects, without any undue 
strain upon his intellectual powers; while we are con- 
vinced that such a scheme would prove successful in a 
pecuniary point of view; and that there would be ample 
funds, derived from the scholars in attendance, ta pay the 
additional teachers that would be required. The instruc- 
tion given need only be rudimentary; but it should be 
most precise and thoroughly acquired. Any chemist 
could select six elements, any botanist six natural orders, 
any zoologist six classes of animals, which, if thoroughly 
known, would constitute an invaluable training to the future 
physician. He would then enter the medical school with 
a well-cultivated mind accustomed to close observation, 
and prepared to profit to the utmost by the system of 
education now generally adopted. 


ORNITHOLOGY OF NEW ZEALAND 


Catalogue of the Birds of New Zealand, with Diagnosis 
of the Species. By Frederick Wollaston Hutton, 
F.G.S., Assistant Geologist. Published by Command. 
8vo. (New Zealand, 1871.) 

A History of the Birds of New Zealand, By Walter 
lEawry, buller, Wise, Halis., CMeZ.o., wcameaant J). 
8vo, coloured plates (London, 1872.) 


| 1RDS, as most people know, or ought to know, form 
the most important part of the vertebiate Fauna of 
New Zealand, and their importance is maintained not 
only when they are compared with their compatriots of 
other classes ; but, when regarded in reference to mem- 
bers of their own class in the world at large, the birds of 
New Zealand offer so many singular forms that as a 
whole they deserve every consideration. Some of the 
most remarkable of these have already been mentioned 
by a distinguished writer in this periodical,* but perhaps 
hardly sufficient prominence was then given to the fact in 
the ornithology of New Zealand which seems of all others 
to demand attention ; for, recent birds being divided into 
two great and trenchantly marked groups, of very unequal 
extent, the smaller of these groups (the Mw/i/@) is found 
to contain six most natural sections, comprising, to take 
the most exaggerated estimate, less than two score of 
species, while the larger group (the Caréxa/c), though 
perhaps not containing more natural sections, compre- 
hends some ten thousand species. Now, two out of the six 
sections of this small group are absolutely restricted to New 
Zealand, and these two sections contain considerably 
more than half of the species known to belong to it. 
Thus, setting aside the Carinate birds of our distant de- 
pendency (and some of them are sufficiently wonderful), 
its recent Ratite forms—some twenty species, let us say 
—alone may be regarded as the propoitional equivalent 
of one-tenth of the birds of the globe, or numerically, we 
inay say, of an avifauna of about one thousand species. 


* Nature, June 23, 1870, and Jan. 5, 1871. 
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The birds of New Zealand, therefore, merit especial 
attention, and we are happy to say they receive it at the 
hands of the authors whose works are above cited. 
Taking the field in or about the year 1865, Mr. Buller, till 
then unknown to fame beyond the limits of his native 
colony, brought out an “Essay on the Ornithology of 
New Zealand,” which at once attracted notice in this old 
world of ours. Some of his views were challenged by 
Dr. Finsch, then of Leyden, who had paid attention to 
this extraordinary avifauna, and a controversy ensned. 
This, to the credit of the controversialists, was carried on 
in a spirit very different from that in which many another 
war in natural-history circles has been waged, and the 
happy result is that on most points the combatants have 
arrived at the same conclusion, thereby giving assurance 
to the gencral public of its being the right one. The 
Essay we have mentioned may be regarded as the pre- 
liminary canter which a race-horse takes before he puts 
forth his full strength ; and Mr. Buller’s book, or that part 
of it which is as yet published, shaws what he can do now 
that the colonial authorities have allowed him to come to 
England for the express purpose of completing his design. 

Captain Hutton is known as an observer who, during 
sevcral long voyages, had proved that some rational occu- 
pation could be found at sea even by a landsman ; for, 
instead of devoting his energies to the ordinary time- 
killing amusements of shipboard, he watched the flight 
of the various oceanic birds which presented themselves, 
and speculated on the mode in which it was performed 
and the forces it bronght into operation—to some »u pose 
as the Duke of Argyll and Dr. Pettigrew have test fied. 
The pamphlet whose title we give is in some respects a 
not less significant, if a less ambitious, work than Mr. 
Buller’s ; and though to the last must belong the crown 
of glory, we by no means wish to overlook the useful part 
which Captain Hutton’s publication will play. If here we 
do not notice it further, it is because its value will be most 
appreciated in the colony itself, while Mr, Buller’s beautiful 
book appeals to a larger public. 

Of the baker’s dozen of species included in this first 
part of the “ History of the Birds of New Zealand,” we 
propose to notice only those belonging to three genera, 
two of them quite peculiar to the country, while the third 
is, or was, found in the neighbouring islands of the same 
zoo-geographical province. The remaining eight species 
belong to types of far wider distribution ; hawks, owls, 
and kingfishers present much the same features all the 
world over, and the New Zealand parrakeets do not much 
differ from their congeners which are found in other por- 
tions of the Australian region. 

The Kakapo, or Owl-parrot (S¢rzgops habroptilius), is 
without doubt one of the most remarkable of New Zealand 
birds. It has already been ngured in these columns ;* 
but perhaps a few more words about it may not come 
amiss. 1ts crepuscular habits seem to have kept it hidden 
from the earlier explorers, and it was not until 1845 that 
this singular form was made known to naturalists by the 
late Mr. Gray. Possessing ample wings, it disdains their 
use ; and to such an extent has this desuetude reached 
that its osteology is thereby materially affected, and it 
stands alone among Carinate birds as having the keel of 
its breast-bone dwarfed into a mere ridge, such as is 


* Nature, Jan. 5, 1872. 
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familiar to the anatomist as the attachment of an ordinary 
muscle, instead of the highly developed crest common to 
every other known Parrot. Prof. Huxley has even sug- 
gested a doubt whether its sternum is ossified as in other 
Carinate ; but this seems an excess of caution on his 
part, though we must admit that, until an investigator 
such as Mr. Parker has had the opportunity of examining 
an embryo, the question cannot be decided. 

Of the Kakas (Vesfor) Mr. Buller admits three species 
—WNestor neridionalis, N. occidentalis, and N. notabilis— 
the two first of which, we think, are barely separable. 
This very remarkable genus of Parrots includes some two 
or three other species, one of which, the W. productus cf 
Phillip Island, is believed to have gone the way of so 
many animals that only inhabit small islands, and the 
same fate in all likelihcod awaits its congeners. Most ani- 
mals suffer from not being able to accommodate themselves 
to changeof circumstances, but the very adaptability of the 
Mountain-Kaka, or Kea, will tend to its early destruction ; 
for, though belonging to the groups of Parrots distin- 
guished by their brush-like tongue, and deriving a con- 
siderable portion of their subsistence in a manner worthy 
of the Golden Age from the nectar of flowers, this 
wretched Kea (VV. xofabélis), since the introduction of 
sheep to New Zealand, has incurred the imputation of a 
fondness for mutton-cuilets @ (?Abyssinic’, and the 
charge, whether trne or false, is likely to bring about its 
doom, since the shepherd is apt to practise what in good 
old times was called “border justice,” and the species 
will probably suffer extinction before its guilt is fully 
proved or extenuating circumstances admitted. The Com- 
mon Kaka (V. meridfonalis), on the other hand, is ably 
defended by Mr, Buller as one of the most useful birds 
in the country ; yet this also is rapidly diminishing. “In 
some districts,” he says, “‘ where informer years they were 
excessively abundant, their cry is now seldom or never 
heard,” and though he adds that “in the wooded parts of 
the interior they are as plentiful as ever,” it requires no 
prophetic eye to see that, with the extension of scttle- 
ments, the Kaka must succumb. 

The last bird we can especially mention is the Huia 
(Heteralocha acutirostris), known to our readers by a 
woodcut in these columns.t Mr. Buller, we must remark, 
has unhappily referred it to the Hoopoes (Ufu pide) with 
which, so far as we can see, it has nothing in common. 
Mr. Garrod has lately informed the Zoological Society 
that it belongs to the Starlings (S¢turnid«), and there 
can be little doubt that he is right in doing so; but it 
seems also to have some affinity to the Crows; and it is 
worthy of remark that one of its chief peculiarities, the 
diversity of the bill according to sex, is shared to some 
extent with an aberrant corvine form (Mucifraga caryo- 
caiactes). A distinguished zoologist has said that “ such 
a divergence in the beak of the two sexes is very uncom- 
mon, and scarcely to be paralleled in the class of birds. 
lt is difficult to guess at the reason of this, or to explain 
it on Darwinian or any other principles.” Now, to us 
the difficulty does not seem greater than that presented 
by any other sexual characteristic, and on Darwinian prin- 
ciples the explanation is easy enough, if once the utility of 
the difference is established. This last is well shown by 


* Nature, Oct. 19, 1871, and Feb, 1, 1872. 
t Nature, June 23, 1870, 


Mr. Buller’s remarks on a pair of caged Huias which 
he kept for more than a year, and his account justifies 
the belief that had previously been entertained about 
them :— 

“But what interested me most of all was the manner 
in which the birds assisted each other in their search for 
food, because it appeared to explain the use, in the eco- 
nomy of nature, of the differently formed bills in the two 
sexes. To divert the birds, | introduced a log of decayed 
wood infected with the huhu grub. They at once at- 
tacked it, carefully probing the softer parts with their 
bills, and then vigorously assailing them, scooping out 
the decayed wood till the larva or pupa was visible, when 
it was carefully drawn from its cell, treated in the way 
described above, and then swallowed. The very different 
development of the mandibles in the two sexes enabled 
them to perform separate offices. The male always at- 
tacked the more decayed portions nf the wood, chiselling 
out his prey after the manner of some Woodpeckers, 
while the female probed with her long pliant bill the other 
cells, where the hardness of the surrounding parts resisted 
the chisel of her mate. Sometimes I observed the male 
remove the decayed portion without being able to reach 
the grub, when the female would at once come to his 
aid, and accomplish with her slender bill what he 
had failed to do. I noticed, however, that the female 
always appropriated to her own use the morscls thus 
obtained.” 

Here we must pause. Mr. Buller’s book is in every 
way worthy of its subject, and we trust that we have 
shown that the subject is worthy of close attention— 
whether we regard the various forms of New Zealand 
birds from the point of view of their intrinsic interest, or 
from that of so many being now on the verge of extinction. 
It is easy to be wise after the event, and ornithologists 
at home do not in these days look back affectionately 
towards their predecessors who have let so many species 
pass away without tracing the process of extermination. 
We have above hinted at some of the causes of extinction 
which seem to be at work ; and most of them, it is to be 
feared, are insuperable; but there is another, and possibly 
more powerful cause which is entirely under control. 
This is the silly mania for “acclimatisation” which has 
been so warmly fostered by many well-meaning though 
ill-advised persons, both at home and in the colonies, and 
nowhere more than in New Zealand. The English Ac- 
climatisation Society fortunately came to an end, and 
before it had time to do any harm here ; but its example 
has been mischievous in our dependencies. 1n a reckless 
way animals of extremely doubtful advantage have been 
transported to the antipodes, and there it seems impos- 
sible to deny that they will in a few years be found not 
only ousting the kinds which are less specialised, and 
therefore less able to meet them on an equal footing ; but, 
unaccompanied by any of those checks which keep the 
whole of a natural fauna balanced, the importations will 
inevitably become the greatest of nuisances. The memory 
of the patriotic Scot who could not live without his 
thistles is not exactly blessed by Australians, and among 
the pilgrim fathers of New Zealand who will ultimately 
obtain an apotheosis, the members of their various 
acclimatisation societies will, we suspect, scarcely be 
reckoned, 
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The Messenger of Mathematics, New series. Edited by 
Messrs. Whitworth, Taylor, Lewis, Pendlebury, and 
Glaisher. Vol.i. (Macmillan and Co., London, 1872.) 


THE twellth monthly number of the new series of the 
“Messenger of Mathematics” has just been published. 
This offers a convenient cpoch for estimating the aims and 
achicvements of this new mathematical periodical. 

The principal aim of the editors was stated in their 
introductory note to be the fostering of a continuous and 
ample supply of original investigations into the more and 
more specialised branches of mathematics. This origi- 
nality was to be welcomed from whatever quarter it came 
—whether from mathematicians of established reputa- 
tion or from junior students of the science ; whether from 
the Universities of this country or from more distant 
centres. 

The intentions of the editors have been fully realised 
by the publication of the twelve numbers now before us, 
The list of the contributors to these numbers contains 
nearly twice as many names as there are numbers of the 
magazine. And while in that list we find the names of 
some of the foremost mathematicians of the age, such as 
Messrs. Cayley, Routh, Stokes, and Townsend, we find 
also a considerably greater number of the names of junior 
students, some of whom have only recently graduated. 
The localities of the contributors are also as various as 
was intended, one of them, for example, writing from 
Queensland. 

As regards the articles themselves, there are about four 
times as many on pure mathematics as there are on ap- 
plied mathematics. Among the former we find, for 
example, such a simple matter as a very elegant proof, 
by Mr. Taylor, of Euclid, ii, 8, in which he makes a 
further step towards the elimination of the diagonals from 
the diagrams of the Second Beok of Euclid. This 
construction is recommended to the attention of the 
Association for the Improvement of Geometrical Teach- 
ing. We find also such interesting contributions to the 
study of the higher geometry as Prof, Cayley’s articles on 
the “Theory of Envelopes,” and on “Penultimate 
Ouartics ;” Mr. Merrifield’s article on “ Families of Sur- 
faces ;” and Mr, Townsend’s on “Confocal Quadrics.” 
The articles on other branches of pure mathematics are 
as varied and as instructive as those on geometry. There 
is, for example, a spirited controversy between Prof. 
Cayley and Mr. Wilkinson, about the quantitative limita- 
tions which have, in more recent times, been imposed on 
the generality of Taylor’s theorem. Prof. Cayley’s 
plea for greater liberty of interpretation, and against con- 
fining our symbols in mathematics so exclusively to 
quantity, is especially effective and well-timed; for the 
more liberal our interpretations the vaster will be the 
domains we can overrun and occupy by means of our 
symbols, and the greater will be the tendency to that 
specialisation of efforts, or division of labour, which is so 
characteristic of modern mathematical research, and which 
the publication before us aims to combine by co-operation, 
Then there are “ Exercises on the Integral Calculus,” by 
Sir John Cockle, and papers on “ Definite Integrals,” by 
Glaisher ; besides articles treating of many other subjects, 
too numerous to mention. 

Among the articles on applied mathematics we find one 
by Prof. Stokes, on the “ Compound Pendulum ;” two by 
Mr. Routh, on the “ Oscillations of a Heavy String,” and 
an improved solution of a problem in the Astronomer 
Royal’s “ Undulatory Theory of Optics;” one by M. 
Leclert, on “ Naval Geometry ;” two by Mr. Hopkinson, 
on “Electricity ;” and so on. There is also a most 
elegant model of mathematical style, especially suitable 
for intending competitors in mathematical examinations, 
namely, the solutions, by Prof. Cayley, of the whole of a 
Smith’s Prize Paper, which are of the stiffest ever set. 
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With all its variety of contents, this magazine is still 
eminently readable, principally on account of an utter 
absence of that tendency to riot in new terminology, or 
scientific slang, which disfigures the pages of some 
modern mathematical writers. The typography is also 
very good, 

We shall be well satisfied if vol. ii. maintains the high 
standard sct by vol. i.; but we should be pleased to find 
in it a little larger proportion of articles on applied mathe- 
matics. There is much interest felt at present in such 
subjects as molecular mathematics ; the theory of elec- 
tricity and magnetism ; the determination of the centres 
of gravity of ships; and such like problems in advanced 
theory or in complicated practice. We should be glad to 
see the miscellancous portion of the magazine, containing 
notices and reports of the meetings of mathematical 
societies, reviews of books, &c., somewhat extended, even 
if the present very moderate charge of a shilling a number 
was somewhat exceeded in consequence. There has 
been, for example, no notice of the large and influential 
meeting held last January by the Association for the Im- 
provement of Geometrical Teaching. Now, in that asso- 
ciation the want of a monthly organ is much deplored. 
Why should not the “Messenger” fill that void? Per- 
haps, also, if the size of the ‘“‘ Messenger” were increased, 
space might be found for queries and notes from cor- 
respondents; and the name might be advantageously 
altered to “ The Mathematical Magazine.” But, in any 
case, every student who wishes to keep abreast of the 
current of contemporary mathematical thought should 
subscribe to this exccllent little periodical. 
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[ Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. ] 


Spectrum of Lightning 


On the rth inst, there was a considerable thunderstorm in 
Patterdale, and I was again able to observe the lightning spec- 
trum. Among other lines I saw one repeatedly near D, and about 
the centre of the bright yellow baad between the two masses of 
atmospheric absorption lines in that neighbourhood, 1 also saw 
the ne near 4, Both correspond in position with principal air- 
lines. 

But besides this line spectrum I repeatedly saw a continuous 
spectrum with bright bands, which might have bezn the low 
temperature nitrogen spectrum, though I feel no certainty that 
such was the case. There seems, however, no doubt that light- 
ning gives two different spectra, one of bright lines, and the other 
continuous ;’ unless indeed the latter be identical with the 
former, but with the lines much expanded. I do not think this 
is the case. 

THlenry R. PROCTER 


P.S.—Since writing the above there has been another thunder- 
storm, during which I more distinctly saw the band spectrum, TF 
find that it is not the ordinary nitrogen band spectrum, but might 
bea very much expanded line spectrum. It is however difficult to 
understand the cause of so great a difference, for the line spectrum 
was very sharp and well defined. 1 thought | was able to recog- 
nise that the latter corresponded to the shorter and sharper peals 
of thunder. The spectrum showed no connection with the 
brilliancy of the flash. 1 recollect that in a brilliant thunder- 
storm which I lately witnessed at night in Syria, some flashes 
lighted. up the dull foliage of the prickly pear to a vivid green ; 
while others, showing the form of the landscape with nearly 
equal distinctness, left it almost colourless. I had then, un- 
fortunately, no spectroscope. 

Patterdale, Penrith, July 12 


Aurora of July 7 


THE very fine aurora of Sunday night, July 7, was well seen 
near Leenane, on Hillary Iarbour (lat. 53° 36, long. 9° 45’, 
nearly), in the west of Ireland, Trobably this is the most 
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westerly station in Europe from which the phenomenon has been 
observed with some approach to accuracy ; and if the centre of 
the corona be, as it seems to be (Auce some of your correspon- 
dents), an actual, substantive point, and not merely the effect of 
perspective, the following observations may help in determining 
its height above the earth. At 11.0 exactly, Greenwich time, 
the centre of the very well developed corona had an altitude of 
68°, with an azimuth bearing of 21° E. of S., a little W. of mag- 
netic S. (these measurements being taken as correctly as could 
be done with a good-sized compass furnished with a clinometer), 
and it was distant from @ Lyrv (Iega) about 8° towards S.W. ; 
this distance being afterwards diminished by the rotation of the 
earth, The aurora was observed independently hy Messrs. 
Kinahan and Symes, of the Irish Geological Survey, in the same 
neighbourhood, and they also noted the proximity of the centre 
to the above-mentioned star. Ido not trouble yon with other 
details. M. H. CLose 
Newtown Park, Black Rock, Dublin, July 13 


I WITNESSED last night what must have been a somewhat 
brilliant display of aurora. From 10.45 P.M. to 11.0 P.M. slight 
breaks in the N.E. were brightly lit up with a rosy glare, and 
another break in the N. with the green rays. Coruscations of 
light flashed up from time to time, and were visible even through 
the clouds, which consisted of somewhat dense nimbus. The 
display in a clearer sky must have been decidedly fine. 

Bridport, Dorset, July § J. EpmuNnD CLARKE 


Registering Thermometer 


Mr. WHIPPLE and Mr. Bushell have shown great ingenuity in 
suggesting remedies for the copious condensation of moisture 
which takes place in the interior of the jackets of minimum 
thermometers on the grass. 

Both their suggestions I have found fail to work a permanent 
cure ; the chloride of calcium (only of use when the stopping is 
perfect) soon becomes super-saturated, and itself gives off 
moisture, The putty and sealing-wax hold good for about five 
or six months, and then the insidious moisture permeates again. 
Would it not be better to adopt my very simple plan of discard- 
ing the jacket altogether? It is absolutely useless, and no 
stopping is really effectual in resisting for long the daily extremes 
of heat and cold and damp and dryness these thermometers must 
undergo. 

I have used a thermometer on the grass for the last three years 
entirely unmounted, and find its indications in no way effected by 
the loss of its outer coat. 

CuarRLes H. GRIFFITH 

The Rectory, Stratfield Turgiss, Winchfield, Ianis, 


July 5 


Luminous Matter in the Atmosphere 


IT was much interested by M. Waldner’s short article on 
“Tuminous Matter in the Atmosphere” in the number of 
Nature for Feb. 15, 1872. Being unable to see the particles 
described, I applied to him for further directions, and he was 
kind enough to inform me that they may be seen ¢ vision directe 
with a telescope. 

I have since found that many of the little bodies may be seen 
with the naked eye by shutting out the powerful direct and late- 
ral rays. This may be done, e.g., by partly closing the ja/ousies 
or outside slintters used here, and then looking for the particles 
at about the distance of quarter of a degree, or of the sun’s radius 
from the border of his disc, when the sun is either just below the 
upper edge of the shutter, or immediately above the ledge of the 
house if it looks east and west. Shutters are not always neces- 
sary. I have just seen great numbers by standing on the border 
of the shadow thrown by the adjoining house. Even by hold- 
ing my hat over my head I can perceive some of them. The 
chief object to be aimed at is to prevent the eyes from being 
dazzled by the direct rays of the sun. The same principle ex- 
plains the reason why stars are sometimes seen during the day 
from the bottom of a well or through a telescope, and why the 
red protuberances of the sun become visible during an ordinary 
or artificial eclipse. 

On the 9th and 1oth current, and again this morning, there 
was a haziness round the sun, which gradually diminished as the 
angular distance from his disc increased, until the sky became 
beautifully blue at an angle of 25° or 30°. I found that the 
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haziness was produced by the reflection of the sunbeams from 
innumerable little particles. Many of them were distinctly 
visible to the naked eye, but many more were seen with an 
opera-glass ortelescope. They passed too rapidly to be counted, 
but fifty at least were in the field of my glass at one time. I 
am sure that this is no optical delusion, for several of my friends 
have seen them too. 

What were these little particles? M. Waldner supposes 
them to he crystals of ice, and they certainly look like minia- 
ture snowstorms, Perhaps some of your readers may be able to 
decide whether the higher particles are composed of ice-like 
cirri, the loftiest of the clouds. ut some of the corpuscles of 
the lower strata of the air are undoubtedly seeds, little organic 
substances, insects, &c. I have caught several feathery little 
seeds of this kind. They are almost imperceptible when seen 
against some white substance, and are so light that the slightest 
currents of air waft them to great distances. 

Another instance of numberless little vegetable substances 
being blown here may be cited, namely, the pollen of the 
pine trees growing on the Landes. An unusually large quan- 
tity of this fell here on April 17, 18, 19, and 20, and may 
probably be traced to three extensive fires of pine woods 
sixty or eighty miles N.W. of Pau (April 14-16). The 
pollen was doubtless drawn upwards by a strong current of 
heated air, and then wafted to Pan by the wind, which 
blew in the right direction (April 17-19). The wind 
changed at Bordeaux on the 20th, and the pollen then fell 
(April 21-22) near Perigueux, nearly as far to the N.E, of the 
fires as Pauisto the S.E. A correspondent of the Z7mes (April 
30), mistaking the pollen for sulphur, announced that a shower 
of this substance had fallen here, and supposed that it was con- 
nected with the eruption of Vesuvius, which, however, did not 
begin until the 24th. 

I would suggest that some record should be kept of the 
direction of the wind which these particles indicate in different 
strata of the atmosphere in fine weather. J. F. ANDERSON 

4, Place Duplace, Pau, June 12 


Vibration of Glasses containing Effervescing Liquids 


Ir is known that a glass containing effervescing liquid will not 
give a clear note when struck, and that as the effervescence sub- 
sides the tone becomes more and more clear. When the liquid 
is perfectly tranquil the glass will ring as usual, but on re-exciting 
the effervescence the musical tone again disappears. Sir John 
Herschel (Encyc. Met. Art. ‘ Sound”), who states that this 
experiment appears to have been originally made by Chladin, 
quotes it as an ‘‘example of the stifling and obstruction of the 
pulses propagated through a medium, from the effect of its non- 
homogeneity ;” and, in explanation of the phenomena, he says : 
—‘ ‘We must consider what passes in the communication of 
vibrations through the liquid from one side of the glass to the 
other. The glass and contained liquid, to give a musical tone, 
must vibrate regularly in unison as a system ; and it is clear, that 
if any considerable part of a system be unsusceptible of regular 
vibration, the whole must be so.” 

The phenomenon, then, according to this explanation, is due 
to the fact that the liquid, during effervescence, becomes non- 
homogeneous, and thus obstructs the passage of the sonorons 
vibrations from one side of the glass to the other. 

It is with much diffidence that I venture to express dissent 
from so eminent an authority as Herschel; but it does not 
appear tome that the above explanation is entirely satisfactory, 
for the following reasons :— 

1. It seems probable that the sonerous vibrations pass round 
the glass rather than acvessit. For, if they pass across the glass, 
that will occur whether it contains water orair. Yet the musical 
tone of a glass containing air is not destroyed by suspending 
within it, so as not to touch it, a ball or cylinder of wool or 
cotton, although the sonorous vibrations certainly cannot pass 
freely through that substance. 

2. If the non-homogeneity of the contained liquid be the 
cause why the sonorons vibrations will not pass, whence comes 
it that treacle, clear honey, &c., which are homogeneous fluids, 
destrey the musical ring of a glass fully filled with any of them ? 

The phenomenon presents itself to my mind as being due toa 
certain amount of vibration communicated to the glass by the 
agitation arising from the effervescence. This vibration—which 
can be easily heard by placing the ear close to the glass—inter- 
feres with that caused by striking the glass, and destroys more 
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or less the proper rhythmic movement necessary to the production 
of a musical note, according as the intensity of the agitation of 
effervescence is greater or less. ; ; 

The dead sound of a cracked glass 1s probably owing to a 
similar cause. For in that case, as soon as the vibrations: travel- 
ling round the glass arrive at the crack, the elges of which are 
wholly or partially in contact, they are transmitted from edge to 
edge, and as, owing to the friction of the edges one against th: 
other, their vibrations do not synchronise, a reflex wave is im- 
pinged upon each, having a less velocity than the original wave. 
This reflex wave will correspond to the vibrations caused by 
effervescence. If the crack be cleanly cut out, so as to separate 
the edges by a well-defined interval, the glass will again emit a 
musical note. In the latter case, the sonorcus vibrations, on 
arriving at the cut portion, return by the way they came, 
synchronising with those which they meet. 

The dead sound of the glass, when filled with honey or treacie, 
is probably owing to the circumstance of these fluids being not 
sufficiently mobile to vibrate in unison with the glass ; and thus 
they destroy its musical tone as effectually as if they generated 
an independent and non-synchronous vibration, 

London, July 4 ALLEN BEAZELEY 


The Names Cambrian and Silurian in Geology 


WILL you allow me to express, as an humble worker among 
the rocks of North Wales, my sense of the high value of the 
contributions to your pages recently by Prof. Sterry Hunt on the 
“History of the names Cambrian and Silurian in Geology?” 
I have long felt—and have not hesitated to express my feeling — 
that a great wrong was done to Prof, Sedgwick when the North 
Wales groups of rocks from the Bala Beds to the Lingula Flags 
—the order of which he was the first to unravel in that difficult 
tegion—were unceremoniously engulphed in Siluria. -. 

[t has also appeared to me one of the greatest anomalies in 
English geological classification, that the magnificent and well- 
defined groups of North Wales should be typitied by their attenu- 
ated and broken easterly outcrops in the Silurian district of 
South Shropshire. ; 
that worthily represents the Arenig and lower Bala rocks imme- 
diately east or west of the Berwyn Mountains? What Caradoc 
section of Siluria is there at al] worthy of the fine series of the 
Upper Bala rocks of Glyn Ceiriog? Of the unworthiness of the 
schists near the Stiper stones to represent the Lingula beds 
of North Wales, Prof. [unt justly speaks in his papers. 

lam glad that justice seems at last likely to be done to the 
veteran, Prof. Sedgwick, than whom a more philosophical geolo- 
list Iam persuaded does nat exist. Jet bnt a sufficient number 
of scientific men resolve to use his older and truer, because more 
natural classification, and the justice will soon be complete. 

D. C. Davigs 


ON THE VARIATION OF SPECIES AS RE- 
LATED TO THEIR GEOGRAPHICAL DIS- 
TRIBUTION, ILLUSTRATED BY fHE ACHA- 


TINELLINA 

ie has long been known that island species are usually 
different from, but allied to, those of the neighbouring 
continents. Darwin has also made us familiar with the 
fact that each of the Galapagos Islands has a fauna, and 
to some extent a flora, of its own. Other explorers have 
called attention to the somewhat limited distribution of 
species in the West Indies and on other islands. 1] have 
been informed by Mr. T. Bland, who has given special 
attention to the terrestrial molluscs of the West Indies, 
that if Cuba should be divided into two islands by the 
submerging of the central portion, about half of the 
species on cither of these islands would be different from 
those on the other. Some of the most remarkable facts 
of this kind appear in the distribution of the Achatinellin: 
on the Sandwich Islands. As they have never been fully 
recorded, 1 make the following brief statement of the 
leading facts, gathered from the results of personal explo- 

ration, and suggest a few inquiries. Oe 
Many types of the Sandwich Island Helicidse have at 
different times bcen classed under the generic name of 


What Llandeilo section of Siluria is there | 


; which is more or less apparent in all. 


«lchatinella, These widely differing forms have, in the 
structure of the shell, one point of correspondence that 
holds them together, The columella has a spiral twist 
In most of the 
species this character is so strongly developed that the 
columella seems to be armed with a lamellated tooth re- 
volving within the shell. This common characteristic, in 
connection with the fact that they are all confined within 
the limits of one small geographical area, affords sufficient 
reason for regarding even the most divergent of these 
types as belonging to one group. As the humming birds 
are peculiar to America, so the Achatinellinze are peculiar 
to the Sandwich Islands, 

‘Though the forms thus brought together evidently con- 
stitute a natural group, ithas long been apparent that they 
should be classed under more than one generic name. 
Some of these genera are restricted to one or two islands, 


Genera on Nauat 


Several large turreted species of a peculiar type, found 
only on the island of Kauai, had been provided for at 
different times under the names of Ackatina, Achatinclla, 
and Spiraxts; but no resting-place was found for them 
till shelter was provided under the separate name of 
Carefia, given by H.and A. Adams. Carelia turricula, a 
species which is sometimes three inches in length and 
about an inch in diameter, may stand as the representa- 
tive of this genus, Besides the six or eight species of 
Care/ia which have been described, there are many other 
species of land shells peculiar to this island, the most 
northern and western of the group. Some of these are 
flelices; the others belong to Amastra (H. and A, 
Adams) and Leftachatina (Gould), two genera which are 
also represented on the other islands of the group. None 
of the species of this island present any of the brilliant 
colours that are so common in the shells of Oahu. The 
peculiar forms of some of the species, as of Aastra 
Aanatensis and Carclia cuutingiana, as well as the relations 
of these aberrant types to the types found on the other 
islands, render them objects of great interest. 


Genera on Oahie 


On the island of Oahu, which lies next to Kauai on the 
south-east, we find a remarkable development of the 
Helicida. The ground species belong to the two genera 
just mentioned, 4 mastra and Leptachatina. Al. ventilus 
is an example of the former, and Z. z7¢rea of the latter. 
Over twenty-five species of each have been found on this 
island. Two arboreal genera—the Ludmrella (Pfeiffer) 
and Aelicterclla (Gulick)—are found only on this island. 
The ellipsoidal form, as in 2. rosea, characterises the 
former ; and theconical form, as in AZ. epicu/ata, the latter. 
OF Bulivilia there are about thirty known species ; of 
flelicterella thirty-five. The different species of Buliimella 
present a great variety of colours, ranging from bright 
green and rose, threugh yellow, brown, and ash, to simple 
black and white. The prevailing colours of the A//c- 
feretla are white, black, and brown, variously arranged in 
bands and stripes. The arboreal genus «lchatinella 
(Swainson) may also be regarded as belonging especially 
to Oahu, as it is here represented by fifty-four species, 
and elsewhere by but three, which are found only on the 
island of Molokai, about fifteen miles to the east. Acha- 
tinella producta, about one inch in length, is one of the 
largest of the family. The Aawricude//a (Pfeitfer) is a genus 
of small arboreal species found on Oahu, and also on the 
islands to the east. Many of them are unnamed ; but 
those on Oahu probably number more than ten. A sevicu- 
fella anricula is given by Pfeiffer as the type. Two other 
arboreal genera—- Partuldina (Pfeiffer) and Lamiuetla 
(Pfeiffer) — which find their chief development on the 
islands of Maui, Molokai, and Lanai, are represented 
on this island by three species each. The types, as given 
by Pfeiffer, are Partulina virgulata, found on Molokai, 
and Laminella gravida, on Oahu, 
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Number of Species cd Varieties on Oahu, and the \ \1.—Facts relating to the Variation and Affinity of Species 


Regions they Inhabit 


The number of species of Achatinellinze on Oahu may 
e estimated at about 185, representing eight genera, 

but belonging chiefly to five. Besides these there are 
many small Ae//ces, which would probably bring the 
whole number of the specics of Helicidae on Oahu up to 
about 200, the varieties numbering 800 or 902, None of 
these species—excepting, perhaps, one or two of the 
ground species, which are reported to have been found on 
the island of Maui—exist anywhcre beyond the narrow 
circuit of this island, the extreme length of which is 
only 69 miles, with an average breadth of about 15 miles. 
Nor does any one species occupy a large proportion of 
even this area. Nearly all are confined to the forest 
regions skirting two ranges of mountains. The chief 
range, on the north-east side of the island, is about 40 
miles in length. The forest region that covers it has an 
average breadth of five or six miles, The range on the 
opposite side of the island is about half as long, and has 
only about one-fourth as much forest land. The north- 
eastern side of the island, owing to its receiving the trade- 
winds when they first strike the island, enjoys a moister 
climate and possesses more luxuriant vegetation than the 
south-western side. We are therefore somewhat prepared 
to find that seven-eighths of the species, or about 175, are 
found in the former area, about 40 miles in length and 
five or six miles in width. Passing over innumerable 
minor variations, the varieties found in this area are no 
less than 709 or 809. 

That so large a number of species and varieties of land 
molluscs should be found within so small an area is, | 
think, unparalleled in the records of conchology ; but that 
this great number of forms should, with but two or three 
exceptions, be found nowhere beyond these narrow limits, 
not even on the other half of the same island, is stili more 
astonishing. What shall we say when we discover that 
no one of these species is distributed over even half of 
this small mountain range ; but that in most cases they 
are restricted to areas of from onc to five miles in length ? 
Tiave we found one of the ‘‘ centres of creation” ? 

The principal facts in the geographical distribution of 
these forms are as follows :-— 


l.—Vacts relating to the Position and Natural Divisions 
of the Territory 

The Sandwich Islands are surrounded by a wider ex- 
pause of open ocean than any other islands of equal 
extent. The forms of Helicidz on this group differ widely 
from those of other lands. Not only do we find distinct 
species and genera, but a separate group of genera. 

The group of islands may be divided into four pro- 
vinces, each of which has a separate set of species and 
possesses one genus or more that is peculiar to the pro- 
vince, besides other genera that are common to several 
provinces. (@) On WKauai alone is found the Carela ; 
(6) on Oahu, the Buliwella and Helicterclla; (¢) on Maui, 
Molokai and Lanai, the Newceowsia (Pfeiffer); (¢) on 
Hawaii, certain peculiar forms that have not yet been fully 
collected or classified. Kauai, which is separated from the 
other islands by the widest channel, has the forms that differ 
the most widely from those of the central part of the group. 

Most of the species are confined to the forests of moun- 
tain regions ; and where, as on Oahu and Maui, there are 
two regions of forest divided by several miles of grass 
country, the island is also divided into two sections, 
having but few, if any, species in common. 

On the island of Oahu, the two sections which occupy 
separate mountain ranges are divided into many minor 
sections in the following manner. From each side of the 
main range project mountain ridges, which separate deep 
valleys a mile or two in width. Eachof these valleys isa 
subordinate section, having its own varieties and in many 
instances its own species, which are found nowhere else, 


Nearly all the species of one genus found on one moun- 
tain range are connected by varieties presenting very 
minute gradations of form and colour. Species of the 
same genus on different islands are not so completely 
connected by intermediate forms, 

The degree of difference between several species of the 
same group is in proportion to their separation in space. 

Nearly allied species, occupying neighbouring localities, 
pass into each other by all the intermediate gradations of 
form and colour, while those whose homes are separated 
by a distance of cight or ten miles, cannot be connected 
by minute gradations without bringing in some of the 
forms occupying the intermediate territory. 

A\s the relations to each other of the vatleys surrounding 
any mountain are determined by the shape of the moun- 
tain with its ridges, so are the relations of these species to 
each other, in the arrangement of their affinities and diver- 
gences, influenced by the same cause. Asthe geometrical 
relations to each other of valleys clustered around one 
central peak differ from those distributed on either side of 
a long range, so do the affinities and divergences (the 
structural relations to cach other) of the species on one 
of the high solitary mountains of Maui differ from those on 
one of the mountain ranges of Oahu. On the eastern 
ranze of Oahuthe species of Achatinel/a are distributed 
on both sides of the mountain in parallel lines, the 
extremes of divergence being in the forms at the ends of 
the range. But either on East Maui or West Maui, 
where the arrangement of the valleys is more concentric, 
the varieties of any one group of species converge so 
rapidly toward one central type, that it is difficult to distri- 
bute them into well-defined species. 


W].—Faets relating to the contparative Area occupied by 
Species of aiffirent Classes 

The average length of the area occupied by different 
species is perhaps five miles, 

Field species have the widest range. Arboreal species 
have the narrowest range. Ground species found in forest 
regions have a medium range. 

Many interesting questions are suggested by these facts. 
How can we account for the species being restricted in 
their distribution to such narrow limits? Why do not 
the species of North-eastern Oahu pass over their narrow 
bounds and become mingled throughout the whole extent 
of that short mountain range ? 

Questions Sugeested 

The minute gradations by which the species of cach 
genus of the Achatinellinze are connected with each other 
strongly favours the belief that many of them must have 
been derived the one from the other by stccessive varia- 
tions, If created independently, why should there be 
such gradation? Why should the species of one group 
be so arranged that those intermediate in form are found 
in intermediate localities? It may be said that those of 
one group, which are gradated together by intermediate 
varieties, are not only from one stock, but are one species. 
If they are one species, how shall we account for the 
difference of size and form, the entire change of colour, 
and in many instances of habits, leading some of the so- 
called varieties to avoid plants that are chosen by other 
varieties living only a few miles distant, and to choose 
plants that are rejected by the others? Why should the 
Achatinelle feed on Kukui trees (l/eurites triloba) in the 
eastern districts of the island, and in the north-western 
choose small shrubs, leaving the Kukui trees to the Lu/i- 
melle ? Whether we call the different forms species or 
varieties, the same questions are suggested, as to how 
they have arisen, and how they have been distributed in 
their several localities. 

In attempting to answer these questions, we find it 
difficult to point to any of those active causes of accumu- 
lated variation, classed by Darwin as illustrations of 
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“ Natural Selection.” The conditions under which they 
live are so completely similar, that it does not appear what 
ground there can be for difference in the characters best 
fitting the possessors for survival in the different valleys 


in which they are found. The vegetation is much the | 


same ; the bird and insect encmies, so far as they have 
any, are the same. ‘The north-east side of the mountain 
range is a little more rainy than the opposite side, but this 
does not account for the different forms found in the suc- 
cessive valleys on the same side of the range. In what 
respect can the conditions of survival to which dchatinedla 
Stewarté is subjected in Manoa, differ from those under 
which 4. Aroducta lives in Makiki, only a mile distant, or 
from those in which A. varia is placed in Palolo, three 
miles away? There is no reason to doubt that somc 
varieties less fitted to survive have disappeared ; but it 
does not follow that the “ Survival of the Fittest ”—(those 
best fitted when compared with those dying prematurely, 
but equally fitted when compared with each other)—is the 
determining cause which has led to these three specics 
being separated from each other in adjoining valleys, The 
“ Survival of the Fittest” still leaves a problem concern- 
ing the distribution of those cqually fitted. 1t cannot be 
shown that the “Survival of the Fittest” is at variance 
with the survival, under one set of external circumstances, 
of varieties differing more and more widely from cach 
other in each successive generation, The case of the 
three species under consideration does not seem to be one 
in which difference of “ Environment” has been the occa- 
sion of different forms preserved in the different localitics. 
It is rather one in which varieties resulting from some 
other cause, though equally fitted to survive in each of the 
three localities, have been distributed according to thcir 
affinities in separate localities. Thcre is no reason to 
think that 4. Aroducta is not as well fitted to live on the 
Kukui trees that abound in Manoa and Pololo, as on the 
same trees in Makiki. Again, is the ‘Survival of the 
Fittest ” sufficient to explain their being kept within these 
extremely narrow limits since they were produced? Onc 
would at first suppose that, in the course of a few years, 
or in a few hundred years at the farthest, the three species 
would have been diffused throughout this area of only five 
or six square miles which is now divided betwcen them. 

We seek in vain for an explanation of these facts in the 
still further principle of variation, set forth by Herbert 
Spencer under the effects of change in use, and discussed 
by Prof. Cope under the names of “ Acceleration and Re- 
tardation.” This cause of accelerated variation has in- 
fluence only where there is a difference in the “use, cither 
compulsory or optional.” If, on the one hand, the 
change is compulsory, it must be owing to a change in 
external circumstances. But in the case of these three 
species we are unable to find any difference in their circum- 
stances requiring change. Their enemies are the same, 
the climate is the same, and they undoubtedly eat the 
same food, for the chief resort of all is the Kukui tree. 
If, on the other hand, the change in the use is optional, 
and without reference to change in circumstances, it be- 
longs to the class of spontaneous variations, and does not 
explain why those of one type of variation (or of one kind 
of choice) should be brought together and limited to so 
small an area. 


Relations of the Genera 


The relations of the gencra of Achatinellinee involve 
problems of still greater interest, but more difficult to 
penetrate. The limits of this paper render it impossible 
to do more than to give some of the most striking facts, 
and indicate some of the questions that arise. 

Through the varieties of -1.ov/form/s and 4. Sowerbyana, 
the genus Achalénella passes by minute gradations into 
Bulinclla ; but connections of this kind have not becn 
noted between the other genera, 

The family is divided into two natural groups of genera, 
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The first group consists of seven genera: Achatinella, 
Bulimella, Helicterela,Partulina, Newcombia, Laninella, 
and Awriculetda, These are all arboreal in their habits. 
In form they are either sinistral, or both dextral and 
sinistral. The second group consists of three genera: 
A mastra, Leptachatina, and Carelia, With but few excep- 
tions, the species of aAlmwastra and Leptachatina live on 
the ground and are of dextral form. 1 am not informed 
concerning the habits of Carcé/a, but the structure of 
the shell and its invariably dextral form show that it 
belongs to this group. 

Of the second group, Cwrr//a is found on Kauai, the 
most western of the Sandwich Islands. The two remain- 
ing genera are found on all the islands. The first, or 
arboreal group, is represented on all the islands except 
Kauai. The separate genera are more restricted in their 
distribution. Two are found only on Oahu, a third on 
Oahu and Molokai, a fourth on Molokai and Maui, and 
the remaining two on several islands. 

The genus /e/7x is represented on all the islands. So 
far as I know, the species all live on the ground, and are 
all dextral in form. They are all small in size, with spire 
very much depressed, and have no trace of the peculiar 
twist in the columella which characterises the Achati- 
nellinae, 

Why should nearly all the ground species be dextral, 
and many, if not a majority, of the arboreal species be 
sinistral? Does this fact point to one common 
origin for the arboreal genera, and a scparate origin 
for the ground genera? Or are we to suppose that ar- 
boreal habits tend to produce sinistral forms? The few 
species of A wzastva which are found on trees retain the 
dextral form that belongs to the allied species living on 
the ground. 


Facilities necdcd for the Study of Variation of Species 


I am fully persuaded that the study of allied forms 
in their geographical relations is one of the richest fields 
open to the naturalist. He may here reap a harvest of 
facts throwing light on many of the questions that are 
now occupying the special attention of the scientific 
world. 

To afford suitable opportunity for such studies, it is 
necessary that certain sections of our museums should 
be devoted to the exhibition of objects in an arrangement 
more strictly geographical than anything that has yet 
been attempted. The leading feature m the arrangement 
adopted by Agassiz in the museum at Cambridge, Massa- 
chusetts, is the geographical grouping of objects ; but for 
the fuller presentation of the curious facts of geographi- 
cal distribution, it is further needed that in certain wisely 
chosen families the objects should be laid down in their 
actual geographical relations, as on a map. It is not 
necessary that the map on which they are arranged should 
be as mathematically correct as a nautical chart. It will 
be sufficient if cases are prepared, approximately repre- 
senting the territory or territories chosen, with subdivisions 
representing the different localities in which the specimens 
have been found, 

Collections for such a purpose should be made with 
scrupulous care. The locality of every object should be 
noted with great minuteness. In collecting shells at the 
Sandwich Islands, noting the name of the island is not 
sufficient, nor yct the name of the district. Each valley, 
with its area two or three miles in length, and but one or 
two miles in width, needs to be separately explored, and 
all the shells labelled with the name of the valley. To 
show the relations of the species to each other, as com- 
plete a series as possible should be obtained of the count- 
less varieties, 

For this kind of study the fauna of the Sandwich Islands 
is of peculiar interest, on account of the number of forms, 
and the variety of relations presented within a small com- 
pass, JouN T. GULICK 
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EVANS’S STONE IMPLEMENTS OF GREAT 
BRITAIN* 
10 


(ee of the arguments usually relied upon in sup- 
port of the belief in fluviatile, as opposed to 
diluvial, agency in the formation of the deposits in 
which the Stone Implements are found, is founded 
on the assumption that the constitucnts of these qua- 
ternary gravels are petrologically such, and only such, 
as belong to existing river basins ; and this fact, Mr. Evans 
says, holds good in France and England, and cannot be 
too often reiterated. Without pausing to consider how 
far this argument might avail as against those who, like 
Dr. Buckland, believe in a simultaneous and universal 
cataclysm, it seems hardly applicable to the conditions 
under which the implement-bearing drifts are found; for 
if the term petrological is to be understood as meaning 
rocks found 7x s#¢v in the river basins, and thus native to 
the soil, then it is not the fact that the constituents of 
the gravels in question belong to those basins ; for we 
know that they are often largely made up—in one instance 
cited by Mr. Evans to the extent of 50 per cent.—of the 
quartzose stones known as Lickey pebbles, and rounded 
fragments of jasper, quartz, and other foreign rocks. Such 
rocks certainly do not belong petrologically, in the proper 
sense of that term, to the river basins in which they 
occur, hut to strata of a far earlier date. As Dr. Buck- 
land has shown, the quartzite pebbles are derived from 
the New Red sandstone beds in Warwickshire and Leices- 
tershire, and were at some remote period forced over the 
escarpment of the Oolite into the south and east of Eng- 
land. ‘Whether they were brought in before or after the 
present river valleys were formed is not very clear, nor 
perhaps very material, It is incontestable that they were 
transported from a great distance, and possibly by the 
same forces that brought the flint gravels; and it is 
equally certain, in several instances, that their transport 
cannot be attributed to rivers now in action, because those 
rivers flow, as at Brandon, towards the quarter from 
which the stones were brought. 

Nor, if it were certain that the intrusion of these rocks 
datcd back to the Glacial Epoch, as is usually supposed, 
or to some other very distant period, and had thus be- 
come denizens, if not natives of the soil, could the in- 
ference which is drawn from the absence of extraneous 
rocks be regarded as satisfactory. 

The occurrence of alternate elevations and depressions 
of the land above or below the sea level, during the post- 
glacial times, has been suggested by several English 
writers ; and if we suppose that a district comprising the 
south of England and the north of France, corresponding, 
or nearly so, with that in which no boulder clay is found, 
to be sufficientiy depressed, and then invaded by a deluge, 
the argument drawn from petrological conditions will 
cease to apply ; for no rocks are found in the drift gravels 
but such as belong to the supposed deluge basin. A 
deluge of short duration would not necessarily introduce 
any foreign rocks into the submerged area, but would 
sweep into hollows and valleys those that came in its 
way ; and even should the submergence be of long con- 
tinuance, as in some provinces of Holland, it would leave 
no more traces than those exhibited in our drift gravels. 
That such a partial deluge was both possible and probable 
is evident when it is considered that a depression of 
600 ft. would perfectly well effect it; and as we have 
evidence that the land has risen in several places 30 ft. 
and more within the historical period, it is not difficult to 
believe that in the infinitely longer time that probably 
intervened after the Glacial Epoch the same process of 
elevation may have been going on for many ages. 


* “©The Ancient Stone Implements, Weapons, and Ornaments of Great 
3ritain.” By John Evans, F.R.S., F.S.A, (London; Longmans and Co., 
1872.) 
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The absence of all traces of a marine fauna, and the oc- 
casional presence of land and freshwater shells in these 
beds, are circumstances on which much stress is laid by the 
author; but when fully considered they hardly seem to war- 
rant the inferences drawn from them, A marine fauna 
requires a marine flora for its sustenance, and unless the 
submergence had heen of long duration this could not 
have existcd. We find extensive marine deposits of older 
date, in which no marine organisms are ever seen ; and if 
marine fossils are wanting in drift beds, those of the land 
and freshwater are usually equally wanting. We have, pro- 
bably, hundreds of square miles of quaternary gravels, in 
which not a single specimen has ever been discovered, 
In those instances, comparatively rare, in which they 
occur in the implement-bearing beds, they are usually 
lying above the gravel, and may thus be ascribed to a 
later date ; or if of an earlier date in some instances, their 
occurrence would not of necessity exclude diluvial action, 
as regards the gravels, 

There is one interesting topic connected with these 
drifts, which Mr. Evans has not dealt with at any length, 
as, indeed, it barely came within the design of his work ; 
but he seems to share the general opinion that the men 
who madeand used the drift implements were contemporary 
with the hippopotamus, elephant, rhinoceros, and other 
animals, with whose remains they are often found associ- 
ated. At present this is but a possibility, and it is 
un assumption founded on the fact of the bones and im- 
plements being often found in close proximity, but if, as 
seems probable, the implements were formed from stones 
found in the gravels in which they now rest, it can hardly 
be doubted that the bones were already in that gravel, and 
may have lain there for centuries, From their shattered 
and way-worn condition, they have evidently been sub- 
jected to much rougher usage than that which some of the 
flint implements have met with. But however this may 
have been, there can be no doubt, as Sir Charles Lyell has 
observed in the “ Antiquity of Man,” that “ the fabrication 
of the implements must have preceded the reiterated de- 
gradation which resulted in the formation of the overlying 
beds ;” a process for which vast periods must be allowed, 
and one which must have involved important geological 
changes. Amongst others we have very strong reasons to 
believe was the severance of our island from the Continent, 
an cyent, indeed, which, however brought about, could 
hardly have been unattended with important changes in 
the contour of the adjacent districts, and the courses of 
their rivers, When we contemplate the vast changes, geo- 
logical, paleontological, and geographical, which our race 
seems to have survived, we are surprised to learn how 
very old we are, or, as Mr. Evans has better expressed it, 
the mind is almost lost in amazement at the vista of an- 
tiquity thus displayed. 

It would seem, as might be expected, that notwithstand- 
ing the cosmopolitan character of these objects—for, as Mr. 
Evans’s researches have shown, they are found in one form 
or other in every country on the face of the globe—cer- 
tain forms are pretty well confined to certain localities, as 
if each of the tribes or families who used them hadits own 
manufacture. The half-polished and polished celts of Nor- 
folk, Suffolk, and Cambridgeshire vastly outnumber those 
which have been observed in all other parts of England, 
from which it would seem that these counties were more 
populous, or the people more advanced in the arts, than 
in the rest of the island, or possibly they may have been 
the manufacturing district of the period. ‘As regards, 
however, the distribution of the drift implements, a far 
more suggestive and important circumstance is to be 
noticed. As Mr. Evans has observed, the district farthest 
north of the Thames in the gravels of which flint imple- 
ments are at the present time known to have been found, 
is the basin of the River Ouse and its tributaries. They 
have, in fact, been found at one time or other, in every 
English county lying to the south-east of a line drawn from 
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the Severn to the Great Ouse, corresponding thus far with 
the great escarpment of the oolite, but they have never 
been met beyond that line ; and it isan interesting subject 
of speculation to what the dearth of these objects in the 
country lying to the north- vest is to be attributed, If it 
was habitable an1 inhibited, it is difficult to imagine a 
reason for thair absence, especially as in Yorkshire and 
Lincolnshire there is abundance of suitable chalk flint. 
This line of demarcation is not very much out of that 
which separates the boulder clay districts from those in 
which no boulder clay is met with. May it not have been 
th: cise, that when the implements were fashioned, Scot- 
lind and the north-western parts of England were still 
sibmerged beneath the glacial sea, and that on their 
emergence the south-east became in its turn depressed ? 
Notwithstanding all that has been written on the subject, 
there seems to be still much doubt as to the uses for 


Fic. 1.-Poutsnzo Ceut, Buswwett Fex, CAMGRIOGESHIRE 


which some, and no inconsiderable number, of these 
objects were designed. For all useful purposes it would 
have sufficed that the cutting edge of a celt should alone 
be polished and ground; yet it is often, indeed usually, 
found that the entire surfaces of the faces and the sides 
exhibit a polish which could only have been obtained by 
long and apparently profitless labour. And not only so, 
but many of these are very fragile, being slightly made, 
and of delicate workmanship, and others are of such small 
dimensions, that, as M. Boucher de Perthes pointed out, 
they never could have been available for any kind of hard 
work, Many of these exhibit no signs whatever of frac- 
ture or even of scratching, either at the butt or the ede, 
indications which could not possibly have been wanting 
had they ever been used for weapons or tools. Besides 
which, while many of the districts in which they are found 
contain abundance of rocks suitable for all ordinary pur- 
poses, these implements are often made from Asiatic jade, 
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jadeite, tremolite, serpentine, green porphyry, nephrite, 
and other stones of beautiful colours, and capable of 
taking a high polish, many of which must have been 
brought from great distances, and would have been 
very costly both to import and towork. The museumsin 
Brittany, and particularly thit at Vannes, are very rich in 
jadeite implements of this kind, but they are also found 
fcequently both in England and Scotland. That of which 
a fizare is here given (Fig. 1) was found in Burwell Fen, 
Cambridgeshire, andis described by Mr. Evans as being 
exquisitely polished, and a mottled pale green colour ; 
the material is of a hard diorite, and as both faces are 
highly polished the labour bestowed on the manufacture 
must have been immense. 


Fic. 2.—Jet ARMLET, GUERNSEY 


But if we conclude, as we must, with the author, that 
implements for which such beautiful and intractable 
materials were sclected, could hardly have been in com- 
mon use, we may indulge in some speculation as to what 
were the uses they were designed to serve, notwith- 
standing that, as Mr. Evans says, we have not sufficient 
ground for arriving at any trustworthy conclusion. M. 
3oucher de Perthes thought that they were deposited by 
the survivors in the graves of deceased friends, as useful 
to them on their resurrection, and he argued from this 
their belief in a future state. It seems, however, hardly 
probable that objects, many of which obviously could 
not be serviceable, should be placed in tombs under the 
belief that they would be so at some future date. In the 
absence of any more satisfactory .explanation, it may be 
suggested that these things were intended by our remote 
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predecessors to represent the deities whom they wor- 
shipped, and that by their varied sizes and shapes they 
indicated the ranks and orders of their idols. We may 
believe that men not having learned the art of representing 
the human or animal form, were obliged to content them- 
selves with symbols of their divinities—it may be their 
Mars and Ceres—under the form of weapons of war, or in- 
struments of agriculture. Nor is this so unlikely as it 
might otherwise appear, when we know that these celts 
are still objects of worship in India, Mr. Evans, quoting 
fram the Proceedings of the Asiatic Society of Bengal, 
says that they are there venerated as sacred, and it is 
known that in a certain village in the Shewaroy hills 
some hundreds of polished celts, of varying sizes, re- 
sembling those found in England and Scotland, are pre- 
served in a temple, arranged in rows. They are guarded 
with the utmost jealousy by the priests, cach representing 
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some particular sway or deity, and each receiving from 
time to time a dab of red or white paint, as a proof that 
the priest has performed before it the customary foojah 
or worship. 


Fic. 4.—Harroos Heap, Kent's Cavern 


This being so, the discovery of these implements in 
Europe may have some bearing upon an important ethno- 
logical question. Wehave good reason to believe that 
the dolmen-builders came, in the first instance, from 
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India, for we find in Wilts and Berks, and elsewhere, 
exact counterparts of some megalithic structures, and 
those of a peculiar construction, which yet remain in the 
same Shewaroy district in which the celt worship is 
still practised. May we not then regard it as possible 
that the fabrication of polished implements, as well as 
the practice of dolmen building, originated in India, 
where they are still retained, and that these costly 
polished celts were brought hither by our Aryan ancestors, 
as the Israelites carried their Teraphim about with them, 
or as the Trojans, after the fall of their city, are repre- 
sented in Virgil as carrying with them their household 
gods :— 
‘* Tlium in Italiam portans, victosque penates ;” 


and that the worship was only abandoned here as men 
became enlightened, or were subjected to the dominion 
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of some race of n different theology? Since we find | Science. President —Warren De La Rue, F.R.S.  Vice-Presi- 


abundant traces of the Aryan language in our own, and 
of their sepulchral architecture in our dolmens, why 
should we not find in our fields and fens some of their 
idols? It is quite consistent with, and in a certain sense 
confirmatory of, such a belief, that in almost every country 
in whieh these things are found, they are regarded by the 
common people with superstitious reverenee, as if the 
practice of adoration had in the lapse of ages merged ina 
vague and faint tradition of sanctity, 

Nor is it any objection to this hypothesis, but the re- 
verse, that these implements are usually found in and 
about dolmens, as at Tumiac and Mont St. Michel, 
where nearly seventy highly polished celts of imported 
materials—Asiatic jade and hard tremolite—were found 
ranged in regular order. It has been usual with almost 
all people, in all ages, that those things which they most 
esteemed in life should rest with them in their graves; 
and as we often findin our own country the priest’s paten 
and chalice placed in his coffin, or the Anglo-Saxon’s 
sword and shield laid beside him in the earth ; so, pos- 
sibly, these Prehistoric men may have wished that the 
stone idols which, when living, they adored—the Lares 
and Penates of their time—should be laid beside them in 
their tombs. 

But in pursuing the train of thought suzzested by our 
author, we had well-nigh forgotten his book, and we 
have only space to congratulate all those who are inte- 
rested in these researches—and they are now miny—on 
the ample and valuable additions which he has mide to 
this new and most interesting chapter in the history of 
our race. 


NOTES 


THE following officers have been electe; for the Brighton 
Meeting of ,the British Association :—Presileat-elect—Dr. 
William B. Carpenter, F.R.S. Vice-Presidents-elc.t—The Earl 
of Chichester, the Duke of Norfolk, the Duke of Richmond, 
the Duke of Devonshire, F.R.S., Sir John Lubbock, Bart., 


M.P., F.R.S., Dr. Sharpey, Sec. R.S., Mr. Joseph Prestwich, 


F.R.S., Pres. G.S. Section A; Mathematical and Physical 


| sell, F.R.S.; 


dents—J. Norman Lockyer, F.R.S.; Lord Rosse, F.R.S; 
Prof. H. J. Stephen Smith, F.R.S. | Secretaries—Prof. W. K. 
Clifford, R. A. Proctor, A. C. Ranyard. Section B: Chemical 
Science. President—Dr. J. Ilall Gladstone, F.R.S.  Vice- 
Presidents—F, A. Abel, F.R.S.; Prof. Williamson, F.R.S. 
Secretaries—Dr, Mills; W. Chandler Roberts ; Dr. W. J. Rus- 
T. Wood. Section C: Geology. TPresident— 
R. A. C, Godwin-Austen, F.RS.  Vice-Presidents—Thomas 
Davidson, F.R.S.; Prof. P. M. Dunean, F.R.S.; Rev. T. Wilt- 
shire. Secretaries—Nenry Woodward, Lonis C. Miall, G. 
Scott, William Topley. Section D: Biology. Tresident—Sir 
John Lubbock, Bart, MP, F.R.S.  Vice-Presidents—John 
Ball, F.R.S.; Dr. Beddoe ; Prof. Flower, F.R.S.; Colonel A. 
Lane Fox ; J. Gwyn Jeffreys, F.R.S.; Dr. Burdon Sanderson, 
F.R.S. Department of Zoology and Botany. Sir John Lub- 
bock, Bart., M.P., will preside. Secretaries—Prof, Thiselton 
Dyer; H. T. Stainton, P.R.S. Department of Anatomy and 
Physiology. Dr. Burdon Sanderzon, F.R.S., will preside. 
Secretaries—Dr. Gamyee, F.R.S.; E. Ray Lankester; Dr. 
Rutherford ; Dr. Pye-Smith. Department of Anthropology. 
Colonel A. Lane Fox will preside. Secretaries—Dr. Charnock, 
F. W. Rudler, J. H. Lamprey. Section E: Geography. 
President—Fraucis Galton, F.R.S. Vice-Presidents—Clements 
R. Markham; Major-General Sir Henry Rawlinson, Bart., 
F.R.S., Pres. R.G.S.; Major-General Strachey, F.R.S. Secre- 
taries—II. W. Bates, A. Keith Johrston, Rev. J. Newton, J. II. 
Thomas. Section F: Economic Sc ence and Statistics. Presi- 
dent—Prof. Ilenry Fawcett, M.P. Vice-I’residents—k. Dudley 
Baxter, William Newmarch, F.R.S. Secretaries—J. G. Fitch, 
Edmund Macrory, Barclay Phillips. Section G: Mechanical 
Science. President—Frederick J. Bramwell, C.E. Vice-Presi- 
dents—John Ilawkshaw, F.R.S.; C. W. Merrifield, F.R.S.; 
Charles B. Vignoles, F.R.S.  Secretaries—H. Bauerman, J. 
Gamble. The First General Meeting will be held on Wednes- 
day, August 14, at 8 P.M. precisely, when Prof. Sir William 
Thomson, F.R.S., will resign the Chair, and Dr. W. B. Car- 
penter, F.R.S., will assume the Presidency, and deliver an Ad- 
dress. On Thurslay Evening, August 15, at 8 p.M., a Soirée ; 
on Friday Evening, August 16, at 8.30 P.M., a Disecurse on In- 
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et 
sect Metamorphosis, by Dr. 1. M. Duncan, F.K.5 5 on Men- 
day [Evening, August 19, at 8.30 P.M., a Discourse by Prof. 
Clifford ; on Tuesday Evening, August 20, at 8 r.a., a Soirée ; 
on Wednesday, August 21, the Concluding Gencral_ Meeting will 
be held at 2.30 P.M. 


TE next meeting of the American Association for the 
Advancement of Science will not be held at San Irancisco, as 
previously announced, but at Dubuque, commencing August 21. 


Tue following telegram respecting the Livingstone Sea:ch 
Expedition has been forwarded from the office of the Submazine 
Telegraph Companies in India :—“ ADEN, July i1.—Stanley 
arrived, and leaves to-day by French steamer for Suez, with 
Livingstone’s son. las letters from Livingstone to the Govern- 
ment and friends. Found Livingstone unwell, bnt determined 
to go farther on, and not return before completing perfectly his 
work. Stanley’s men rcturn and accompany him,” 


Ir is stated in Z’/ustitu¢ that the Académie des Sciences of 
Paris, at its last two sittings, has been again discussing in secret 
whether it will do itself the honour of admitting Mr. Darwin as 
a corresponding member in the section of Zoology. 


THE chair of Natural History at Owens College has heen 
divided. Prof. W. C. Williamson, F.R.S., retains the charge 
of Animal Vhisiology and Zoology and Botany ; whilst Geology 
has been erected into an independent lectureship, and committed 
to Mr. W. Boyd-Dawkins, I.K.S., the curator of the Natural 
History Museum. 


We learn from Zes A/ondes that the French Budget Commis- 
sion has opened provisionally tothe Minister of Public Instruc- 
tion a credit of 100,000 francs, tv be appropriated to the collec- 
tion of the special instruments necessary to the observation of 
the transit of Venus which takes place on December 8, 1874. 
The work of collection is being pursued with great activity at 
the Imperial Observatory, under the direction of M. Alphonse 
Martin. 


Tue Academy of Sciences in Bologna has announced that a 
prize of 1,200 /ire (48/.), the ‘Aldini Prize,” will be awarded 
to the author of the best scientific experimental essay on gal- 
yanism or dynamic electricity. Issays intended for the competi- 
tion must be sent in between July 1, 1872, and June 30, 1574, 
and must be written in Italian, Latin, or French. They must be 
either written or printed ; but, in the latter case, must not have 
been published previously to the two years above mentioncd. 
Fach essay is to bear a motto, and to be accompanied with an 
envelope stating the name of the author. They must be ad- 
dressed to the T’erpetual Secretary of the Academy of Sciences 
of the Bologna Institution, 


THE Alelhourne Argus slates that valuable work is being per- 
formed with the great telescope at the Melbourne Observatory. 
At a recent meeting of the Royal Society, Mr. Ellery, the 
Government Astronomer, stated that some photographs of the 
mioon had been obtained better than any he had any knowledge 
of, The picture of the moon taken in the telescope was about 
three inches in diameter, while the primary pictures of the pho- 
tographs of the moon hitherto made public by Mr. De La Rue 
were only three-quarters or seven-eighths ofan inch in diameter, 
though subsequently enlarged to something like two feet. 


Tue Times of Sadia of June 21 prints at length the judgment 
of the Marine Court of Inquiry into the disasters attending the 
recent cyclone at Madras. The judgment contains the following 
chronicle of the weather changes during the three days preced- 
ing the cyclone :—On the afternoon of Monday, April 29, the 
wind shifted from the $.$.E. to the N.E., a bank of clouds 
forming to the S.E. The weather became gloomy, with light- 
ning ;_the barometer‘falling slightly. - On Tuesday morning the 


barometer had fallen, wind and sea had increased from the N. 
and E., with squalls, rain, and suspicious appearances generally, 
surf rising, and the current at the shipping changing to the S, 
During the night there were heavy squalls, with rain, thunder 
and lightning. It was blowing hard in gusts ; sea increasing, 
and weather still getting worse. On Wednesday, May 1, the 
weather had a very wild appearance, a heavy squall with surf; 
wind about N.N.E. Very heavy squalls, with rain; fresh gale 
between the squalls. Towards afternoon it was blowing very 
hard ; barometer falling. The barometric tide existed, but the 
mercury was lower in the tube, the current at the shipping setting 
stronger to the S. ‘here appears to have been a break in the 
clouds to the N.E. in the evening, and the wind moderated, 
though still blowing hard, the barometer remaining depressed. 
‘Towards midnight on Wednesday the barometer commenced to 
fall rapidly, and the wind and sea increased to fury ; several of 
the native vessels broke adrift, followed, after daylight, by the 
English vessels, to which this inquiry is directed, On considera- 
tion of the whole evidence, the court is ‘‘ forced to a conclusion 
that during the day and night of Tuesday, April 30, the weather 
was such as should have induced any prudent man to take every 
precautionary measure for the safety of his ship ; and that from 
Wednesday morning there should have been no reasonable doubt 
that the premonitory symptoms of a cyclone existed ;"’ especially 
‘tat a season of the year when bad weather and cyclones are 
expected on this coast.’? Experience, the judgment declares, 
shows that the chances in favour of a vessel surviving a cyclone 
by putting to sea in time greatly preponderate. It will be seen 
from this that no blame whatever is attributed by the Court of 
Inquiry to Mr. Pogson. 


‘THREE very remarkable paintings are now being exhibited at 
No. 7, Haymarket, called ‘ Arctic Summer,” ‘* Crushed among 
the Icebergs,” and ‘' Arctic Wreckers.” In the year 1869 the 
artist, Mr. Bradford, chartered the steamer 7unther, of St. 
John’s, Newfoundland, and, inviting Dr. ITayes, the well-known 
arctic explorer of America, to accompany him, sailed from the 
above port for the sole purpose of getting sketches of the 
hitherto unknown fruzen north. Reaching the latitude of 76° N. 
in Metville Lay, he remained there until the middle of August, 
when the new ice began to form so fast that it was with great 
difficulty they could force their way through the pack. Two ex- 
perienced photographers accompanied the expedition, and ob- 
tained most wonderful views of the arctic scenery. From the 
photographs, and his own sketches, Mr. Bradford has now 
produced these paintings, which must give a more perfect idea 
of the wonders of the arctic regions to those who have never 
visited them than any description could possibly do. It is diffi- 
cult otherwise to realise the gigantic height of some of the ice- 
walls, the sea-fronts of the glaciers, from which the huge icebergs 
break off and drift southwards. Mr. Bradford will shortly pub- 
lish a work, illustrated by over eighty of the finest photographs, 
showing the different phases of life in those regions—the great 
glaciers, fiords, mountains, Esquimaux life, icebergs, and the 
ice phenomena of Melville Bay ; the edition will be limited to 
250 copies. 


THE first number is issued of a new monthly magazine, price 
62., entitled Grez7//euw, a record of Cryptogamic Botany and its 
literature, edited by Mr. M. C. Cooke. It is intended as a me- 
dinm of communication among cryptogamists, chronicling dis- 
coveries of new species, physiological observations, and other 
matters of interest, and will doubtless filla useful place. In 
the present number, which is illustrated by a coloured plate, the 
fungologist, lichenologist, bryologist, algologist, and diatomolo- 
gist will each find something to interest. If well supported by 
those interested in this branch of botany, it ought to become 
indispensable to all who wish to become aw courant with the 
present position of cryptogamy. 
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FOR reasons which I will explain presently, I would mention 

especially pebbles of a red porphyry, and others of a green 
compact epidote, as common in the Port San Antonio formation. 
The position of the Bay of San Mathias, its great length, and 
more particularly the depression or denudation at Port San 
Antonio, suggest the probability that the Rio Negro once 
poured its waters into this large gulf instead of opening 
directly into the ocean. 1 should add that while erratic pebbles 


occur in such abundance at San Mathias Day, there are no hard | 


rocks in place upon which the peculiar marks of glacial action 
could be perceived. Nor would these stratified banks of pebbles, 
even though unquestionably connected with the drift, afford in 
themselves any unmistakable evidence of glacial derivation. 

As time and the circumstances of our vessel obliged me to re- 
nounce the hope I had cherished of seeing at least the mouth 
and the shore bluffs of the Rio Negro, Santa Cruz, and Gallagos 
Rivers, and also of visiting the Falklands, I could not connect 
my observations in San Mathias Bay with any other facts on the 
eastern coast of Patagonia or its outlying islands. But after 
rounding Cape Virgens we came into Possession Bay, where the 
geology along the shore was of a most interesting character. All 
along the northern shores of the Straits of Magellan the tertiary 
formation observed on the eastern shore of Patagonia is plainly 
distinguishable even from a distance by its horizontal beds, 
which are also visible upon the Fuegian coast. In Possession 
Bay we landed to examine more closely the character of the 
country, some of us with the intention of exploring more par- 
ticularly the terraces above the shore bluffs; while others were 
bent upon a longer excursion to Mount Azmonand adjoining hills. 

About a mile from the shore bluff I found, nearly 150 ft. above 
the sea level, a salt pool in which, to my great surprise, marine 
shells identical with those now living along the shore were abun- 
dant. They were ina perfect state of preservation, and many 
of them were alive; so that I gathered a number of specimens 
with the living animal, whi h I have preserved in alcohol. The 
most common were Jé/tilus, Buccinum, Fissurella, Patella, 
Voluta, &c., all found in apparently the same numerical relation 
as that in which they now exist in the sea helow the cliff The 
presence of this pool with its living inhabitants shows a very 
recent upheaval of the coast. The period at which it may have 
taken place it is hardly possible to determine without a more 
extensive survey. As the facts stand, it isa most valuable con- 
firmation of Darwin’s assertion of recent upheavals on this shore, 
published more than thirty years ago; though he attributes 
phenomena to this cause, and connects with it facts which had, 
in my opinion, a different origin and another significance. At 
the season of onr visit to Possession Bay, in March, when autumn 
is approaching in this hemisphere, the pool was nearly dry, and 
the little water left in it was intensely saline. Dr. White has 
examined it chemically, and handed me the following report of 
his analysis :—‘‘ The specimen of water obtained from the pond 
at Possession Bay was found to contain magnesia, lime, sulphuric 
acid, chlorine, a small quantity of iron, and a trace of iodine. 
It was about 21 times as dense as ordinary sea water, as shown 
both by hydrometric observation and by the total amount of 
chlorine present ; organic matter in excess,” ‘The shores of the 
pond showed plainly that in the rainy season it is three or four 
fect deep, when no donbt the water is more like sea water than 
at the time of onr visit. From the innumerable tracks of guanacos, 
it must be the constant resort of these animals, and, indeed, 
during the day we say many of them moving in that direction. 
A more palpable evidence of upheaval has not, as far as I know, 
been observed before. Dead marine shells scattered over dry 
land are not always conclusive evidence of the former presence 
of the ocean, for they may have been dropped by birds or other 
animals ; but a salt pond more than 100 ft. above the sea level, 
with the same shells alive as those now found on the shore, could 
only be produced by an upheaval. The land beyond the first 
shore bluff is horizontal. It rises in regular terraces to about 
400 ft, above the level of the sea, This is also the general level 
of the country, the surface of which is much ravined and 
furrowed. I counted eight such terraces above the beach. They 
all consist of tertiary deposits ; but upon the beach itself three 
lower levels may be distinguished, their relative age being 
marked by the presence or absence of vegetation on the sand. 


* Reprinted from the New Work Tribune. 


Upon the third terrace, a little above and more inward than the 
salt pool, at the height of at least 150 ft. above the sea, T found 
a distinct moraine, in which the scratched pebbles were mingled 
with the simply rounded ones in as large a proportion as in any 
front moraine in actual contact with a glacier. This moraine 
was arched, with the convexity turned northward, and the abrupt 
slope southward, showing that the motive power which had 
brought and left it there must have moved from the south ina 
northerly direction, Iligher up, to a level of about 400 ft. above 
tide water, there are also erratics scattered over the plain, At 
the level of 400 ft.—the highest to which I ascended—I saw a 
number of large, angular boulders, 

Here are facts, then, of great significance in close proximity, 
namely, a pool containing marine shells alive, more than 100 ft. 
above the level of the sea, showing a very recent rise of the tract 
of land it occupied ; and an accumulation of pebbles and boulders 
having all the characters of a glacial moraine, resting upon 
one of numerous terraces, which seem to mark successive up- 
heavals of the country. That these retreating levels only simu- 
late the successive steps of a gradual upheaval, and are in fact 
no evidence of such an occurrence, is proved by the geological 
constitution of the ground, which is entirely made up of regular 
tertiary beds, without a trace of shore pebbles. Darwin, who 
has also observed the phenomena of subsidence and upheaval 
characteristic of this region, was led to believe that the drift 
was scattered over Patagomia by icebergs while the country was 
submerged. The moraine upon one of these terraces mentioned 
above shows, however, that the upheaval must have taken place 
before the dispersion of the drift, and not after. TI say nothing 
here of Pourtales’s very interesting discovery of an extensive 
field of extinct volcanoes to the north of Possession Bay, of 
which Mount Azmon is the largest, since he has already sent 
you an official report on the subject. [lis observations are 
among the most valuable results of our geological work. The 
suggestion presents itself at once that the upheaval of the region 
may be connected with the former activity of those volcanoes. 
Throughout the eastern part of the Straits of Magellan the shores 
exhibited tertiary formations such as we had traced along the 
Atlantic coast of Patagonia and in San Matthias Bay, Of 
course in deposits of this kind we could not expect to find any 
trace of smooth polished rocks. 

The last localities of recent geological age which we examined 
carefully were Elizabeth and Magellan Islands. ‘The latter is 
almost entircly made up of glacial drift, among which there are 
a good many large and small boulders with very smooth surfaces 
and characteristic scratches, and some of them are of the same 
red porphyry and epidote mentioned before. At Sandy Point 
large accumulations of boulders are scattered over the whole 
country, and the streets of the settlement are paved with them. 
They are easily observed in their natural position on the banks 
of the river, and in the cuts of the railroad leading to the coal 
mines. Tere the drift is auriferous. Seiior Viel, governor of 
the colony, gave me very fine specimens of the gold collected in 
the immediate neighbourhood of the settlement. I was also 
much interested in the coal deposit. ‘There are two considerable 
seams of coal, one 6 ft. Gin. thick, and another, Soft. higher 
up, 3ft. thick. The few species of fossils which I obtained there 
in great quantity left upon me the impression that the coal is not 
tertiary, but belongs to the cretaceous formation. The most 
characteristic of these fossils is an oyster, of the type of the 
Ostrea deltoidea, forming beds many feet in thickness. 

After passing Sandy Point the country assumes a completely 
different aspect. The mountains rise to great heights on both 
sides of the channel, in consequence of which the region may be 
compared to the Alps, even though the loftiest peaks, such as 
Mount Sarmiento, Mount Darwin, Mount Buckland, Mount 
Barney, only measure from 6,000ft. to 7,000 ft. But as their 
base is washed by the ocean, and their slope is very steep, they 
appear much higher than they really are. 

The neighbourhood of Sandy Point will ever be especially 
interesting to Swiss geologists, from the fact that it recalls many 
familiar scenes. Pourtales and I greatly enjoyed the comparison 
with home scenery. In his work on the ‘* Rocks of the Two 
Hemispheres,” and in his ‘‘ Kosmos,” Humbolct repeatedly 
alludes to the striking similarity of the features exhibited by the 
inorganic world in regions very distant from each other, and 1 
only follow in his footsteps if 1 say that Sandy Point and the 
tracks north of it recalled to me the Jura and the more level 
country at its foot, while the higher ranges to the south reminded 
me of the Alps. The comparison might be carried into detail 
without exaggeration, The first chain in sight from the channel, 
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in which the coal deposits are found, rises only to aboul 1,000 ft., 
and resembles the Neocomian hills skirting the western Jura ; 
while the second chain, rising to about 2,500 ft., may be com- 
pared to Chaumont, or some other of the less elevated summits 
of the same range. Even the ravine leading to the coal mine 
brought back to me the gorges on Seyon, with its torrent; 
while the flats below stand in the same relation to the hills as 


the alluvial Pointe du Bied and the tertiary plain of Berex holds | 


to the Jura. This resemblance Is not simply superficial ; it 
actually extends to the geological structure of the whole region. 
The higher mountains to the south, though recalling the Alps, 
should not be compared with the highest Swiss ranges, such as 
Mont Blanc, Mont Rosa, or the Bernese Oberland; they have 
more the character of the Osmonds, Mont Jura, for instance, 
when seen from the north, reminds one of the Niesen, or some 
of the conical heights rising above Meilleiries, such as the Cor- 
nette de Irise; when scen from the east it may be likened to 
the Untersberg, near Saltzburg. Mount Sarmiento, Mount Buck- 
land, Mount Barney, and many others less known, have truly the 
character of the highest Alps. Mount Buckland resembles the 
Matterhorn very strikingly in form, except that its surface is 
entlrely shrouded in ice. 

It was not till we rounded Cape Froward that I felt confident 
that the range of hills immediately in sight along the channel we 
followed had assumed their present appearance in consequence 
of abrasion by ice. Now, however, that I have seen the whole 
length of the Straits of Magellan, have passed through Smyth’s 
Channel, and visited Chiloe, I am prepared to maintain that the 
whole southern extremity of the American Continent has been 
uniformly moulded by a continuous sheet of ice. Everywhere 
we saw the rounded undulating forms so well known to the 
students of glacial phenomena as roches moutonnées, combined 
with the polished surfaces scored by grooves and furrows running 
in one and the same direction ; while rocks of unequal hardness, 
dykes traversing other rocks, slates on edges, were all cut to one 
level. In short, all the surface features of the Straits of Magellan 
have much the same aspect as the glaciated surfaces of the 
Northern Tfemisphere. Whenever the furrows and scratches 
were well preserved their trend was northern. 

I have recorded carefully every locality having a special interest 
in reference to those facts. I will here only mention a few of 
the most characteristic ones. The frst unquestionable ro-hes 
moutonncées | saw were upon the nearest coast opposite Cape 
roward —as the English maps have it—where the rocks are 
bent and twisted, as those of the Dent du Midi and the Dent de 
Morchi. Cape Fronart—for such is the French name given by 
Jrezier to the southernmost promontory of the continent—is 
itself rounded and polished, most especially on its south-west 
exposure, with rugged crests as above the Grimsel in the Nageli’s 
Grath. All the hills between Snng ILarbor and Wood Bay are 
equally rounded and polished to their very top. [ven the wooded 
part of the slope shows the characteristic undulations of glaciated 
hill-sides, Many hills and mountains east and west of Cape 
Yolland exhibited the same aspect. 1 was particularly struck 
with the appearance of a gentle slope between Cape Holland 
and Point Coventry, the surface of which exhibited some naked 
kuolls distinctly glaciated, while the wooded part of the hill had 
the same form, All these mountains recall the Vor Alps, such 
as the Moleson, the Faulhorn, the Rhigi, and the Pilates, racher 
than the Alps themselves, even when entirely covered with 7.2 
or ice. These rounded knolls and glaciated surfaces penetrate 
frequently into the narrow coves which open into the main 
channel, in a north-south direction, at right angles with the 
Striits themselves—thus showing that the grinding agent must 
have moved from the south northward or from the north south- 
ward, and not from east to west or from west to east, as the 
Straits mainly trend. In Port Gallant, | saw large and small 
pebbles, and large bonlders, many at least 6 {t. in diameter, and 
one measuring 12 ft. by 6ft. and 5 ft., well rounded, and more 
or less polished, with rectilinear scratches in different direc- 
tions all over their surface—in fact, such as are only found in 
genuine ground moraines. 

The whole of Fortescve Bay, with the exception of a small 
Tand beach, on which we founda Fuegian camp, is covered with 
erratics. Even within high and low water mark many pebbles 
still show glacial scratches, though they are constantly tossed to 
and fro by the tides. Vourtales had the good fortune to be the 
first to see gennine glacier scratches, above Port Gallant, upon 
polished rocks in place. It was upon the surface of a quartz 
dyke traversing talcose slate. The trend of the scratches was 


west-north-west. There are roches moutonnes all the way from 
Fortescue Bay to Jerome Poiui, Cross Mountain included. 
Jerome Point itself is well polished, especia'ly on the south side. 
York River Valley, which trends northward, is also well polished 
on both sides. Between the last two ranges of Jerome Point, 
westward, there is a cove trending northward, in which the 
roches moutonnées are as characteristic as upon the sides and face 
of the whole Point. The gorge opposite is equally moutonnde 
on both sides, showing that the denndation has not yet been the 
work of an agent moving east-west or west-east through the 
main channel. The two heads of the narrowest part of the 
straits (E] Morion and Cape Gnod) are beautifully p lished and 
rounded, The last range of Jerome Point seems to show that 
the abrading cause acted from 5.S.W. to N.N.E. In Borgia 
Bay the ground is covered with large pebbles and boulders, some 
of the largest of which are rounded, polished, and scratched, 
Pourtales and Nennedy ascended the peak marke] 1,923 upon 
the Admiralty mapof Borgia Bry, and found voches mostonnées 
to the height of about 1,500 ft., while higher up the rocks were 
broken into rugged ridges. The whole scenery reminded me of 
the Abschwartz, above the glacier of the Aar. Some of the 
polished surfaces resembled, in the most surprising manner, 
places represented in my works upon the glaciers, and might 
have served as models for the illustrations [ published of the 
glacial phenomena in Switzerland more than thirty years ago. 
No promontory in the whole extent of the straits, seen from 
either its eastern or its western side, shows a3 probable a strike- 
side of the polishing agent as the north and south exposures ; 
leading to the presumption that the planing-machine has moved 
north and south, even though every surface seems almost equally 
well polished. Nothing indica'es the fitfnl action of icebergs. 
Glacier Bay has also been for me a most fruitful field of study ; 
but of this more iu detail later. In the harbour of Sholl Bay 
there are several concentric moraines marked by boulders and 
kelp, which may have been deposited by the great glacier on the 
opposite side ol the channel. 

With all the evidences of glacier action constantly before our 
eyes, the journey from Cape Fronart to Cape Tamar was never- 
theless tantalising to me, because it gave no opportunity for 
tracing the facts in unbroken continuity, The course of the 
Strats of Magellan bearing mainly in an east-westerly direction 
cuts everywhere at right angles, the effects produced by the 
southern ice-shoes upon the solid foundation of the whole track, 
Only after we had rounded Cape Tamar and passed Sholl Bay 
did we enter a channel bearing in the same direction with the 
glacial erosion, and thus affording an opportunity of following 
connectedly on the opposite sides of the whole channel, as far as 
the Gulf of Pennas, the traces left by glaciers upon the surface 
of the rocks. Llere, as in reference to the Straits of Magellan, 
I shall describe only such localities as have a marked interest, 
reserving more details for another occasion, The facts spoke so 
plainly that even those not familiar with them were struck by 
their distinctness. Following the inside route through Smyth’s 
Channel to the Gulf of Pennas, we were all the way within 
touching distance of the rocky walls of those narrow passages, 
so that nothing could escape us, and as the intricacy of the chan- 
nels forebade travelling by night, we lost nothing in that way. 

The Andes proper begin at Cape Providence, within the 
Straits of Magellan, but their alpine character is not strikingly 
developed south of Union Sound, even though at the bottom of 
Glacler Sound very high mountains with large glaciers may be 
seen. Mount Burney may be compared to Mount Sarmiento ; 
still, throughout Smyth’s Channel, natil coming into Collingwool 
Strait, through Victory Pass, the scenery is very much like that 
of the Straits. In the southern parts of Smyth’s Channel, I for 
the first time noticed un unmistakable difference between the 
southern and northern exposures of the nearer ranges trending 
N.S. Here it became every hour more plain that the strike-side 
of the glacial agency was upon the southern slope, and the lee 
side upon the northern, As soon as the Cordillera of Sarmiento 
opens into view the grandeur of the range is fully displayed. 
From the highest mountains glaciers depend to the sea level, 
which may be fairly compared to the most impressive glaciers of 
Switzerland. Throughout this region, as well as in other paris 
of the Straits, the nomenclature of the islands and mountains, as 
adopted upon the Admiralty chart, has a character very pleasing 
to a scientific man, and very creditable to those who have wished 
toconnect the memory of their distinguished contemporaries and 
friends with their own investigations. Indeed, the names of all 
the prominent men of Englin4, distinguished for their devotion 
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to science thirty-five or forty years ago, form now a part of the 
physical geograpby of these regions. With these are associated 
seme foreign names which, however, are not always so happily 
applied, very eminent names being, in some instances, given to 
very insignificant localities. We had twice a beautiful view of 
Mount Burney ; first coming up throngh Mayne Channel, where 
we had an opportunity of seeing the vast difference between its 
aspect when covered with snow to the very base, as represented 
by Dr. Cunningham, and as we saw it, with its upper part only 
shronded in perpetual snow and ice. It will be long before the 
real level of perpetual snow is ascertained in these regions, as 
any boisterous day may change the appearance of a mountain 
range to an astonishing degree. The mountains to the north of 
Cape Providence, Mount Burney, the Cordillera of Sarmiento, 
and the mountain ranges east and north of Snowy Glacier, form 
part of one and the same chain, and are in reality the southern 
termination of the Andes. L. AGassiz 


(To be continued, ) 
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IN my early observations of the spectrum presented by the 

gaseous nebuile, the spectroscope with which I determined 
the coincidence of two of the bright lines respectively with a 
line of nitrogen and a line of hydrogen, was of insufficient dis- 
persive power to show whether the brightest (nebular line was 
double, as is the case with the corresponding line of nitrogen. 

Subsequently I took some pains to determine this important 
point by using a spectroscope of greater dispersive power. I 
found, however, that the light furnished by the telescope of eight 
inches aperture, to which the spectroscope was attached, was too 
feeble, even in the case of the brightest nebulx, to give the line 
with sufficient distinctness when a narrow slit was used. The 
results of this later examination are given in a paper I had the 
honour of presenting to the Royal Society in 1568. I thcre 
say tT :— 

ey expected that I] might discover a duplicity in the line in 
the nebula corresponding to the two component lines of the line 
of nitrogen, but I was not able, after long and careful scrutiny, 
to sce the line double. The line in the nebula was narrower 
than the double line of nitrogen ; this latter line may have ap- 
peared broader in consequence of irradiation, as it was much 
brigbter than the line in the nebula.” When the spark was 
placed before the object-glass of the telescope, the light was so 
much weakened that one line only was visible in the spectro- 
scope. ‘*This line was the one which agrees in position 
with the line in the nebula, so that under these circum- 
stances the spectrum of nitrogen appeared precisely similar to 
the spectra of those nebulx, of which the hght is apparently 
monochromatic. This resemblance was made more complete 
by the faintness of the line ; from which cause it appeared 
narrower, and the separate existence of its two components 
could no longer be detected. When the line was observed 
simultaneously with that in the nebula, it was found to eppear 
but a very little broader than that line.” Y also remark :—‘* [he 
double Ime in the nitrogen-spectrum docs not consist of sharply 


defined lines, but each component is nebulous, and remains of a | 


greater width than the image of the slit.} The breadth of these 
lines eprears to be connected witb the conditions of tension anc 
temperature of the gas. Vliicker states that when an inductlion- 
spark of great heating-power is employed, the lines expand so 
as to unite and form an undivided band. Even when the dupli- 
city exists, the eye ceases to have the power to distinguish the 
component lines, if the intensity of the light he greatly 
diminished.” J state further :—‘‘I incline to the belief that it 
[the line in the nebula] is not double.” 

One of the first investigations which I proposed to mysclf 
when, by the kindness of the Koyal Society, I had at my com- 
mand a much more powerful telescope, was the determination of 
the true character of the bright line in the spectrum of the 
nebula, which is apparently coincident with that of nitrogen. 
From various circumstances, chiefly connected with the altera- 
tions and adjustments of new in-truments, | was not able to 
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accomplish this task satisfactorily until within the last few 
months. 
Description of Apparatus 


It seems to me desirable to give a description of the spectro- 
scopic apparatus with which the observations in this paper 
were made, In the former paper, to which I have already re- 
ferred, I gave some reasons* to show that the ordinary method 
of comparison, by reflecting ight into the spectroscope by means 
of a small prism placed before one half of the slit, is not satis- 
factory for very delicate observations unless certain precautions 
are taken. 1 then describe an arrangement for this purpose, 
which, with one or two modifications, is adopted in the collimator 
constructed for use with the Royal Society’s telescope. 1 give 
the description from that paper} :— 

‘¢The following arrangement for admitting the light from the 
spark appeared to me to be free frem the objections which have 
been referred to, and to be in all respects adapted to meet the 
requirements of the case. In place of the small prism, two 
pieces of silvered glass were securely fixed before the slit at an 
angle of 45°. Ina direction at right angles to that of the shit, 
an opening of about 3; inch was left between the pieces of glass 
for the passage of the pencils from the object-glass. By means 
of this arrangement, the spectrum of a star is seen accompanied 
by two spectra of comparison, one appearing above, and the 
other below it. As the reflecting surfaces are about 05 inch 
from the slit, and the rays from the spark are divergent, the 
light reflected from the pieces of glass will have encroached 
upon the pencils from the object-glass by the time they reach the 
slit, and the npper and lower spectra of comparison will appear 
to overlap toa small extent the spectrum formed by the light 
from the object-glass. This condition of things is of great 
assistance to the eye in forming a judgment as to the absolute 
coincidence or otherwise of lines. For the purpose of avoiding 
some inconveniences which would arise from glass of the 
ordinary thickness, pieces of the thin glass used for the covers of 
microscopic objects were carefully selected, and these were 
silvered by floating them npon the surface of a silvering solution. 
In order to ensure that the induction-spark should always pre- 
serve the same position relatively to the mirror, a piece of sheet 
gutta-percha was fixed above the silvered glass ; in the plate of 
gutta-percha, at the proper place, a small hole was made of 
about =; inch in diameter. ‘The ebonite clamp containing the 
electrodes is so fixed as to permit the point of separation of 
these to be adjusted exactly over the small hole in the gutta- 
percha. The adjustment of the parts of the apparatus was 
made by closing the end of the adapting-tnbe, by which the 
apparatus is, attached to the telescope, with a diaphragm with a 
small central hole, before which a spirit-lamp was placed. When 
tbe lines from tbe indnction-spark, in the two spectra of com- 
parison, were seen to overlap exactly for a short distance the 
lines of sodium from the light of the lamp, the adjustment was con- 
sidered perfect. The accuracy of adjustment has been confirmed 
by the exact coincidence of the three lines of magnesium wilh 
the component lines of @ in the spectrum of the moon.” 

The modifications of this plan consist in the substitution of a 
thin silver plate polished on both surfaces for the pieces of 
silvered vlass. The opposite side of the silver plate to that from 
which the terrestrial light is reflected to the slit reflects the 
images formed by the object-glass to the side of the tube where 
a suitable eye-piece is fixed. This arrangement forms a very con- 
venient finder, for it is easy to cause the image of the star to dis- 
appear in the hole in the silver plate. When thisis the case the 
line of ligbt formed by the star falls on the slit, and its spectrum 
is visible in the spectroscope. This collimator is so constructed 
that, by means of a coupling screw, any one of three spectro- 
scopes can be conveniently attached to it. 

This apparatus performs admirably ; but it seemed to me de- 
sirable, tor observations of great delicacy, to be able to dispense 
with reflection, and to place the source of the light for compari- 
son directly before theslit. Formerly I accomplished this object 
by placing the spark or vacuum-tube before the object-glass of 
the telescope. ‘The great length of the present telescope renders 
this method inconvenient ; but a more important objection arises 
from the great diminution cf the light when the spark is re- 
moved to a distance of rgft. from the slit. I therefore resolved 
to place the spark, or vacnum-tube, within the telescope at a 
moderate distance from the slit. For this purpose holes were 
drilled in the tube opposite to each other, at a distance of 2ft. 6in. 
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within the principal focus. Before these holes short tubes were 
fixed with screws ; in these tubes slide suitable holders for carry- 
ing electrodes or vacuum-tubes. The spark is thus bronght at 
once nearly into the axis of the telescope. The final adjustment 
is made in the following manner :—A bright star is brought into 
the centre of the field of an ordinary eye-piece ; the eye-piece is 
then pushed within the focus, when the wires or vacuum-tube can 
he seen across the circle of light formed by the star out of focus. 
The place of discharge between the electrodes or the middle of 
the capillary part of the vacunm-tube is then brought into the 
centre of the circle of light. The vacaum-tubes are covered 
with black piper, with the exception of a space about a } inch 
long in the middle of the capillary part, through this small un- 
covered space alone can the light escape to reach the slit, 

The accuracy of both methods of comparison, that by reflec- 
tion and that by the spark within the tube, was tested by the 
comparison of the three bright lines of magnesium and the 
double line of sodium with the Frannhofer lines 6 and D in the 
spectrum of the moon, I greatly prefer the latter method, be- 
cause it is free from several delicate adjustments which are 
necessary when the light is reflected, and which are liable to be 
accidentally displaced. 

Spectroscope A is furnished with a single prism of dense glass 
witha refracting angle 59° 42’, giving 5° 6’ from A to H. 

Spectroscope B has two compound prisms of Mr. Grubb’s 
construction, which move automatically to positions of minimum 
deviation for the different parts of the spectrum, Each prism 
gives about 9° 6’ for minimum deviation from A to I. 

Spectroscope C is furnished with four similar prisms. 

The small telescopes of the three spectroscopes are of the same 
size. Diameter of object-glass 1} inch; each is furnished with 
three eye-pieces magnifying 5°5, 9°2, and 160 diameters, 


Spectrun of the Nebula of Orion 


With spectroscopes A and B four* lines are seen. 

First line. —With spectroscope B and eye-piece 1 and 2, the 
slit being made very narrow, this line was seen to be very 
narrow, of a width corresponding to the slit, and defined at both 
edges, and undoubtedly not durable. The line of nitrogen when 
compared with it appeared double, and each component nebulous 
and broader than the line of the nebula. ‘This latter line was 
szen on several nights to be apparently coincident with the mid- 
dle of the less refrangible line of the double line of nitrogen, 
This observation was on one night confirmed by observation with 
the more powerful spectroscope C, 

The question suggests itself whether, under any conditions of 
pressure and temperature, the double line of the nitrogen-spec- 
trum becomes single ; and further, if this should be found to be 
the case, whether the line becomes single by the fading out of its 
more refrangible component, or in what other way the single line 
comes to occupy the position in the spectrum, not of the middle 
of the double line, but that of the less refrangible of the lines. 

T stated in my former paper that when for any reason the light 
from the Iuminous nitrogen is greatly reduced in intensity, the 
double line under consideration is the last to disappear, and con- 
sequently a state of things may be found in which the light of 
nitrogen is sensibly monochromatic when examined with a narrow 
slit.+ Under these circumstances the line of nitrogen appears 
narrower, and the separate components can be detected with 
difficulty, if at all, 

1 stated also that the breadth of the component lines appears 
to be connected with the conditions of density and temperature 
of the gas, As was to be expected from theoretical considera- 
tions, the lines become narrower and less nebulous as the pres- 
sure is diminished. My observations of this change seemed to 
show that thediminution of the breadth of the lines takes place 
chiefly at the outer sides of the lines, so that in the light from 
very rarefied gas the double line is narrower, but the space of 
sepiration between the components is not as much wider as 
would be the case if the lines had equally decreased in width on 
the sides towards each other. 

When the pressure of the gas is reduced to about 15 inches of 
mercury, the line spectrum fades out to give place to Pliicker’s 
spectrum of the first order. During this process a state of 


* The fourth line was first seen in nehula 15H. IV. (Phil. Trans. 1864, 
P. 440). k , 4 

t Phil, Trans. 1863, pp. 549°546. Observations on this point were subse- 
quently made by Frankland and Lockyer (Proc. Roy. Soc, vol. xvii. p. 453). 
Je should be state ] that they make no referenc> to my observations, thouzh 
they r:fer to a parcly hypothetical suggestion contained in the same paper, 
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things occurs when, for reasons already stated, the spectrum 
becomes sezsié/y monochromatic when viewed with a narrow slit 
and a spectroscope of several prisms. ‘The line is narrower, and 
remains double, and has the characters described in the preceding 
paragraph. 

As the pressure is diminished, the double line fades out 
entirely, and the spectrum ef the second order gives place to the 
spectrum of the first order. When, however, the pressure 
becomes exceedingly small, from o'r inch to 0°05 inch, or less, 
of mercury, there is a condition of the discharge in which the 
line again appears, while the other lines remain very faint, 
Under these conditions [ have always been able, though with 
some difficulty on account of the faint light when the necessary 
dispersive power (spectroscope B with second or third eye-piece) 
and a narrow slit are used, to see the line to be double, but it is 
narrower than when the gas is more dense, and may be easily 
mistaken for a single line. Ihave not yet been able to find a 
condition of luminous nitrogen in which the line has the same 
characters as those presented by the line in the nebula, where 
it is single and of the width of the slit. 

Upon the whole I am still inclined to regard the line in the 
nebula as probably due to nitrogen. 

If this should be fonnd to be the case, and that the nebular 
line has originally the refrangibility of the middle of the double 
line of nitrogen, then we should have evidence that the nebula 
is moving from the earth, The amount of displacement of the 
nebular line from the middle of the nitrogen double line corre- 
sponds to a velocity of 55 miles per second from the earth. At 
the time of observation the part of the earth’s orbital motion, 
which was from the nebula, was 14°9 miles per second. From 
the remaining 40 miles per second would have to be deducted 
the probable motion from the nebula due to the motion of the 
solar system in space. This estimation of the possible motion 
of the nebula can be regarded as only approximate. 

If the want of accordance of the line in the nebula with the 
middle of the double line of nitrogen be due to a recession of 
the nebula in the line of sight, there should be a corresponding 
displacement of the third line as compared with that of hydrogen. 
For reasons which will be found in a subsequent paragraph, I 
have not been able to make this comparison with the necessary 
accuracy. 

In my former prper* I gave reasons against supposing so large 
a motion in the nebula; these were based on the circumstance 
that the nebular line falls upon the double nitrogen line, which 
the preseat observations confirm, [ was not then able to use a 
slit sufficiently narrow to show that the nebular line is single 
and not coincident with the middle of the donble line of 
nitrogen, 

Iam still pursuing the investigation of the parts of this in- 
quiry which remain unsettled, 

Second die,—This line was found by my former comparison to 
be a little less refranglble than a strong line in the spectrum of 
barium. Three sets of measures give for this line a wave-length 
of 4,957 on Angstrém’s scale; this would show that the line 
agrees nearly in position with a strong line of iron, At present 
T am not able to suggest to what substance this line belongs. 

This line is also narrow and defined. I suspect that the 
brightness of this line relatively to the first line varies in different 
nebulz. 

Third and fourth line. —My former observations show that 
these lines agree in position with two lines of the spectrum of 
hydrogen, that at F and the line near G. 

These lines are very narrow, and are defined; the hydrogen, 
therefore, must be at a low tension. 

The brightness of these lines relatively to the first and second 
lines varies considerably in different nebulz ; and I suspect they 
may also vary in the same nebulz at different times, and even in 
different parts of the same nebula, but at present I have not 
sufficient evidence on these points.t I regret that, in conse- 
quence of a continuance of bad weather, I have not yet been 
able to obtain decisive observations as to the possible motion of 
the nebula in the line of sight. With spectroscope B and eye- 


* Phil. Trans. 1868, pp 542, 543- 

+ Since writing this sentence I have s ena note by Prof. D’Arrese in the 
** Astronomische Nachrichten,” No. 1,835. Speaking of the nebula H. IV. 
37. he says :—" Sein Spectrum istJausser von Huggins bisher nur noch von 
Dr.H Vogel untersucht worden. In No. 1,864, Ast. Nachr. theilt Letzterer 
mit, trotz er im Jahre 1871, im Widerspruch mit Huggins’ Angabe, die 
Linie Neh. (3) = (2), bisweilen sogar (2) <(3' gefunden haben. Auch Hug- 
gins war dagegen im Jahre 1864 positiv (2) > (3). Ist Végel’s Beobachtung, 
wie ich nicht bezweifle, zuverlassig, so wird seine Vermuthung einer Veran- 
derung hier in der That begriindet sein, denn diesen Winter, namentlich im 
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piece 2, the lines appear to he coincident with those of hydrogen. 
In consequence of the uncertainty of the character of the first 
line, which is single, while that of nitrogen is double, this deter- 
mination can now only be made by means of the comparison of 
the third line with that of hydrogen. This third line becomes 
very faint from the great loss of light unavoidable in a spectro- 
scope that gives a sufficient dispersive power, and the comparison 
can only be attempted when the sky is very clear and the nebula 
near the meridian. 


2. On the Motions of seme Stars tcwards or from the Earth 


In the early part of 1865 1 had the honour of presenting to 
the Royal Society some observations on a small change of re- 
frangibility which 1 had observed ina line in the spectrum of 
Sirius as compared with a line of hydrogen, from which it 
appeared that the star was moving from the earth with a velocity 
of about twenty-five miles per second, if the probable advance of 
the sun in space be taken into account.* 

Tt is only within the last few months that I] have found myself 
in possession of the necessary instrumental means to resume this 
inquiry, and since this time the prevalence of bad weather has 
left but few nights sufficiently fine for these delicate observations. 

Some time was occupied in obtaining a perfectly trustworthy 
method of comparison of the spectra of stars with those of 
terrestrial substances, and it was not until I had arranged the 
spark within the tube, as described at the beginning of this note, 
that I felt confidence in the results of my observations. 

lt may be well to state some circumstances connected with 
these comparisons which necessarily make the numerical estima- 
tions given further on less accurate than I could wish. Even 
when spectroscope C, containing four compound prisms, and a 
magnifying power of 16 diameters are used, the amount of the 
change of refrangibility to be observed appears very small. The 
probable error ot these estimations is therefore large, as a shift 
corresf onding to five miles per second (about 35 of the distance 
of D' to D*), or even a somewhat greater velocity, could not be 
certainly observed. The difficulty arising from the apparent 
smallness of the change of refrangibility is greatly increased by 
some other circumstances. The star’s light is faint when a 
narrow slit is used, and the lines, except on very fine nights, 
cannot be steadily seen, in consequence of the movements in our 
atmosphere, Further, when the slit is narrow, the clock’s 
motion is not uniform enongh to keep the spectrum steadily in 
view ; for these reasons I found it necessary to adopt the method 
of estimation by comparing the shift with a wire of known 
thickness, or with the interval between a pair of close lines. I 
found that, under the circumstances, the use of a micrometer 
would have given the appearance only of greater accuracy. I 
wish it therefore to be understood that I regard the following 
estimations as provisional, as 1 hope, by means of apparatus now 
being constructed, to be able to get more accurate determina- 
tions of the velocity of rhe motions. 

Strius.—The comparison of the line at F with the correspond- 
ing line of hydrogen was made on several nights from January 18 
to March 5. Spectroscope C and eye-pieces 2 and 3 were used. 
These observations confirm the conclusion arrived at in my 
former paper, that the star is moving from the earth ; but they 
ascribe to the star a velocity smaller than that which I then 
obtained. 

These observations on different days show a change of re- 


frangibility corresponding to a velocity of from twenty-six miles - 


Februar und Marz 1872, fand ich wiederum, so wie es Huggins friher ge- 

sehen hat, unzweifelhaft (2) > (3). Die relative Intensitat der drei Lichtarten 

Reps ich mehrfach in Zahlen geschatzt und erhielt z. B. in den letzten 
acliien + 


Marz 6. Marz 13. 
(ese. « ICO 100 
(2) AESe: 63 
(3) e+ «49 52 


* Phil. Trans. 1868, pp. 529-550. As a curions instance in which later 
methods of observations have been partially anticipated, a reference may be 
made to an ingenious paper inthe Philosophical ‘l'ransactions for 1783, vol. 
Ixxiv., by the Rev. John Mitchell, entitled ‘‘On the means of discovering 
the Distance, Magnitude, &c,, of the Fixed Stars, in coasequence of the 
Diminution of the Velocity of their Light." The author suggests that by the 
use of aprism ‘‘we might be able to discover diminutions 1n the velocity of 
hight as perhaps a hundredth, a two hundredth, a five hundredth, one cven 
thonsaadth part of the whole.” Lut he then goes oa to reason on the pro- 
duction of this diminished velocity by the attraction produced on the material 
particles of light by the matter of the stars, and that the diminutions stated 
above would he “occasioned by spheres whose diameter should be to the 
sun, provided they were of the same density, ia the several proportions of 70, 
50, 30, and to 22 tox respectively.” 


NATURE 


233 


to thirty-six miles per second. She part of the earth’s orbital 
motion from the star varied on these days from ten miles to four- 
teen miles per second. We may take, therefore, eighteen to 
twenty-two miles per second as due to the star. 

The difference of this estimate, which is probably below rather 
than in excess of the true current from that which I formerly 
made, may be due in part or entirely to the less perfect instru- 
ments then at my cemmand. At the same time, if Sirius be 
moving in an elliptic orbit, as suggested by Dr. Peters, that part 
of the star’s proper motion, which is then in the direction of the 
yesical ray, would constantly vary.* 

Betelgeux (a Orionis},—In the early observations of Dr, Miller 
and myself on this star, we found that there are no strorg lines 
coincident with the hydrogen lines at C and ¥F, The line Ha 
falls on the less refrangible side of a group of strong lines, and 
11 8 occurs in the space between two groups of strong lines, 
where the lines are faint. On one night of unusual steadiness in the 
air, when the finer lines in the star's spectrum were seen with 
more than ordinary distinctness, I was able with the more power- 
ful instruments now at my command to see a narrow defined line 
in the red apparently coincident with Ila, and a similar line at 
the position of H 8. These lines are much less intense than the 
lines C and F inthe solar spectrum ; there are certainly no bright 
lines in the star’s spectrnm at these places. 

The most suitable lines in this star for comparison with terres- 
trial substances for ascertaining the star’s motion are the lines of 
sodium and of magnesium. ‘The double character of the one 
line agreeing exactly with that of sodium, and the further cir- 
cumstance that the more refrangible of the lines is the stronger 
one, as is the case in spectrum of sodium and in the solar spectrum, 
and the relative distances from each other and comparative 
brightness of the three lines, which correspond precisely to the 
triple group of magnesium, can allow of doubt that these lines 
in the star are really produced by the vapours of these substances 
existing there, and that we may therefore safely take any small 
displacement of either set of lines to show a motion of the star 
towards or from the earth. The lines due to sodium are perhaps 
more intense, but are as narrow and defined as the lines D,, D, in 
the solar spectrum ; they fall, however, within a group of very 
fine lines; this circumstance may possibly account for the 
nebulous character which has been ass gned to them by Father 
Secchi. 

The bright lines of sodium were compared with spectroscope 
B and eye-piece 3 ; they appeared to fall very slightly above the 
pair in the star, showing that the stellar lines had been degraded 
by the star’s motion from the earth, The amount of displace- 
ment was estimated at about one-fifth of the distance of D, from 
D,, which is probably rather smaller than the true amount. This 
estimation would give a velocity of separation of thirty-seven 
miles per second. At the time of observation the ,earth was 
moving from the star at abont fifteen miles per second, leaving 
twenty-two miles to be due to the star. 

When magnesium was compared, a shift in the elevation, and 
corresponding in extent to about the same velocity of recession, 
was observed ; but in consequence of other lines in the star at 
tbis place, the former estimation, based on the displacement of 
the lines of sodium, was considered to be more satisfactory.t 

Rigel, —The lines of hydrogen are strong in the spectrum of 
this star, and aresuitable for comparison. 

The line of 118 is not so broad as it appears in the speculum 
of Sirius, but is stronger than F in the solar spectrum : this line 
was compared by means of spectroscope C and eye-pieces 2 and 
3. The line of terrestrial hydrogen falls above the middle of the 
line in the star ; the star is therefore receding from the earth. The 
velocity of recession may be estimated as rather smaller than 
Sirius, probably about thirty miles per second, the earth at the 
time of observation moving from the star with a velocity of 
fifteen miles, leaving about fifteen miles as due to the star. 
This estimate is probably rather smaller than the tme velocity 
of the star. 

* H. Vigel at Bothkamp seems to have repeated my observalions on 
Sirius with the necessary care. He says (Astron. Nachr. No. 1864) :— 
*€ Mit der eben beschriebenen Anordnung gelang es Herra Dr. Lohse und 
mir am 22 Marz 1871 bei ganz vorzuglicher Luft die Nichtcoincidenz der 
drei Wasserstofflnien H a, H 8, und Hy, der Geissler‘schen Rohre mit 
den entsprechenden Linien des Sirinsspectrums zu sehen...... mit Beriick- 
sichtigung der Geschwindigkeit der Erde zur Zeit der Beobachtung berechnet 
sich die Geschwindigkeit mit welcher sich Simms von der Erde bewegt zu 
1o‘o Meilen in der Secunde, wogegen Procyon sich 13°8 Meilen in der 
Secunde von unserer Erde entfernen wiirde.” 

+ I had the pleasure on one evening of showing the displacement of the 
lines in Sirius and «@ Orionis to Mr. Christie, First Assistant at the Greenwich 
Observatory. 
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Castor.—The spectra of the two component stars of this 
double star blend in the spectroscope into one spectrum. The 
line H 8 is rather broad, nearly as much so as the same line in 
the spectrum of Sirius. 

The narrow line of rarefied hydrogen was compared in spec- 
troscope B with eye-piece 3; it appeared to fall on the more re- 
frangible side of the middle of the line in the star, leaving more 
of the dark line on the sile towards the red. The shift seemed 
to be rather greater than that in Sirius, and may probably be 
taken at from 4o to 45 miles per second ; but the earth’s orhital 
motion was nearly 17 from the star, thus leaving about 25 miles 
for the apparent velocity of the star. This result rests at present 
on observations on one night only, but they +eemed at the time 
to be satisfactory. 

Regulus.-—-The line at F rather broad. The corresponding 
line of hydrogen falls on the more refrangible side of the middle 
of the dark line in the star, The air was unfavourable on all the 
evenings ofcomparison; a wough estimate gives a velocity of 
from 12 to 17 miles for the velocity of recession between the star 
and the sun. 

B and § Leonis,—These stars were compared with hydrozen ; 
they appear to he moving from the earth, but the want of steadi- 
ness in the air prevented me from making a satisfactory estimate 
of their velocity. I suspected their motion to be smaller than 
that of Regulus. 

B, y, 8 ¢, €& Uvse Alajorts.—All these stars have similar 
spectra, in which the line F is strong, though there are small 
differences in the breadth of the line. They were compared 
with hydrogen, and appear to be moving from our system with 
about the same velocity. Vrobably their motion may be taken 
to be not far from 30 miles per second. The earth’s motion at 
the time of observation was from 9 miles to 13 miles for these 
stars, leaving a probable velocity of recession of 17 to 20 miles 
per second. In the case of the double star ¢, the spectrum con- 
sisted of the light of both stars. 

n Urse Mazyoris was also compared with hydrogen. I believe 
it shows a motion from the earth, but the observations of this star 
are at present less satisfactory. 

a Tirginis and a Corome Borealis —These stats were com- 
pared with hydrogen. I suspect that they are receding, hut I 
have not had nights sufficiently fine to enable me to make satis- 
factory observations of these stars. 

In addition to these stars some observations (which are less 
satisfactory on account of the unfavourable state of the weather 
at the time) appear to show that the stars Procyon, Capella, and 
possibly Aldebaran, are moving from the earth, 

The stars which follow have a motion of approach. 

<lrcturus.—In the spectrum of this star the lines of hydrogen, 
of magnesium, and of sodium are sufficiently distinct for com- 
parison. I found the comparison could be most satisfactorily 
mide with magnesium. 

The bright lines of magnesium fall onthe less refrangible side 
of the corresponding dark lines in the star’s spectrum, showing 
that the star is approaching the earth. I estimated the shift at 
about 4 to } of the interval between Mg, and Mg, ; this amount 
of displacement would indicate 2 velocity of approach of so 
miles per second. To this velocity must be added the earth’s 
orbital motion from the star of 5°25 miles per second, increasing 
the star’s motion to 55 miles per second. 

When I can get favourable weather, 1 hope to obtain inde- 
pendent estimations from the lines of sodium and of hydrogen. 

a Lyrz.—lIn the spectrum of Vega the line corresponding to 
II 8 is strong and broad. Comparisons were made on several 
nights, but on one evening only was the air favourable. The 
observations are accordant in showing that the narrow bright 
line from a Geissler’s tube falls on the less refrangible side of the 
middle of the line in the star, thus leaving more of the line on 
the side towards the violet. The estimations give a motion of 
approach between the earth and the star of from 40 to 50 miles per 
second, to which must be added 3°g miles after the earth’s motion 
from the star. 

a Crgni.—The hydrogen line at F in the spectrum of this star 
is narrower than in the spectrum of Sirius and of a Lyre, though 
probably rather broader than thesame line in the solar spectrum, 
Thave at present observations made on two evenings only, on 
both of which the state of the air was unfavourable, of the com- 
parison of this line with that of terrestrial hydrogen. They 
give to the star a motion of approach of about 30 miles per 
second, which would have to be increased by 9 miles, the velocity 
at the time ol the earth from the star. 
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Yollux.—The lines of magnesium and those of sodium are 
very distinct in the spectrum of this star. As the air was not 
very steady at the time of my observations, I found it more satis- 
factory to use for comparison the lines of magnesium, which are 
rather stronger than those of sodium. The three lines of magne- 
sium appeared to be less refrangible than the corresponding 
dark lines in the spectrum of the star by about one-sixth of the 
interval from Mg, to Mg. This estimation would represent a 
velocity of approach equal to about 32 miles per second. The 
earth’s motion from the star was 17°5 miles, which increases the 
appirent velocity of approach to 49 miles per second, On one 
evening only was the air favourable enough for a numerical 
estimate, but the observations were entered in my observatory- 
book as very satisfactory. 

a C'rse Afyoris.—The spectrum of this star is very different 
from the spectra of the other bright stars of this constellation. 
The line at F is not so strong, while the lines at 6 are more 
distinct, and are sufficiently strong for comparison with the 
beivht lines of magnesium, The bright lines of this metal fall 
on the less refrangible side of the dark lines, and showa motion 
of approach of from 35 to 50 miles per second. The earth’s 
m>tion of 11°8 miles from the star must be allowed for. 

y Leonis and € Bootis.—\1n both these double stars the com- 
pared spectrum due to the light of both important stars were 
observed. Both stars are most conveniently compared with mag- 
nesium., I do not consider my observations of these stars as 
quite satisfactory, hut they seem to show a movement of ap- 
proach ; but further observations are desirable, 

The stars -y Cyen, a Pegasi, y Pegast, and a Alndromede were 
compared with hydrogen on one night only. It is probable that 
these stars are approaching the earth, but 1 wish to re-observe 
them before any numerical estimate is given of their motion. 

y Cassiopeie—On two nights T compared the bright lines which 
are present in its spectrum at C and F with the bright lines of 
terrestrial hydrogeu. The coincidence appeared nearly perfect 
in spectroscope C with eye-pieces 2 and 3; but on the night of 
least definition I suspected a minute displacement of the bright 
line towards the red when compared with Hf. As the earth’s 
orbital motion from the slar at the time was very small, about’ 
3°25 miles per second, which corresponds to a shift that could 
not be detected in the spectroscope, it seems probable that 
y Cassiopeice has a small motion of recession. 

In the calculation of the estimated velocities the wave-lengths 

employed are those given by Angstrém in his ‘‘ Recherches sur 
le spectre solaire,” Upsal, 1868. The velocity of light was 
taken at 185,000 miles per second. 
“ST he velocities of approach and of recession which have been 
assigned to the stars in this paper represent the whole of the 
motion in the line of sight whica exists between them and the 
sun. As we know that the sun is moving in space, a certain 
part of these observed velocities must be due to the solar motion, 
Ihave not attempted to make this correction, because, though 
the direction of the sun’s motion seems to be satisfactorily ascer- 
tained, any estimate that can be made at present of the actual 
velocity with which he is advancing must rest upon suppasitions, 
more or less arbitrary, of the average distance of stars of different 
magnitudes. It seems not improbable that this part of the stars’ 
motions may be larger than would result from Otto Struve’s 
calculations, which give, on the supposition that the average 
parallax of a star of the first magnitude is equal to 0':209, a 
velocity but little gceater than one-fourth of the earth’s annual 
motion in its orbit. 

It will be observed that, speaking generally, the stars which 
the spectroscope shows to be moving from the ewth (Sirius, 
Getelgeux, Rigel, Procyon) are situated in a part of the heavens 
opposite to Hercules, towards which the sun is advancing ; while 
the stars in the neighbourhood of this region, as Arcturus, Vega, 
a Cygni, show a motion of approach. There are in the stars 
already observed exceptions to this general statement ; and there 
are some other considerations which appear to show that the sun’s 
motion in space is not the only, or even in all cases, as it may be 
found, the chief cause of the observed proper motions of the 
stars. 

There can be little doubt but that in the observed stellar move- 
ments we have to do with two other independent motions, 
namely, a movement common to certain groups of stars, and also 
a motion peculiar to each star. 

Mr. Proctor has brought to light strong evidence in favour of 
the drift of stars in groups having a community of motion, hy his 
graphical investigation of the proper motions of all the stars in 
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the catalogues of Mr. Main and Mr. Stone.* The probability 
of the stars being collected into such systems was early suggested 
by Mitchell and the elder Herschel.t+ ne of the most remark- 
able instances pointed ont by Mr. Proctor are the stars B, y, 8, € 
of the Great Bear, which have a community of proper motions. + 
while a@ and 7 of the same constellation have a proper motion in 
the opposite direction. Now, the spectroscopic observations 
show that! the stars 8, y, 8, «, ¢ have also a common motion of 
recession while the star ais approaching the earth. The star 
7 indeed appears to be moving from us, but it is too far from a 
to be regarded as a companion to that star. 


TABLE 1.—Stars moving from Sun 


Sten Con pared Apparent Exrth’s Motioa 
San with motion. miction, from sun. 
SIS)... lf 26to 36 ~10tol4 15 to 22 
Betelgeux . Na 37 eis 22 
INTER Ge il 30 uy 15 
Castor. . : II 40 to.45 ~-17 23 to 28 
Regulus... It | 30to 35 —18 Testo Mn? 
B Ursx Maj. . 1! ( 4 | 
ng pee H 
i : Ti 39 — 9 to 13 t7 to 21 
a an ; iH f 
moot I 
Beceonis) = se lf 
6 Leonis . . if 1 q 
a Urse Maj. . i 
@ Virginis . . | lI 
ea Coronx B. . 1 
Procyon. . 11 ' 
Capella. 4 il 
Aldebaran ? Meg 
y Cassioprix . iE 
TABLE 11.—Stars approaching the Sun 
Sir Compired Apparent Earth’s Motiou 
wth motion. Motion. towards sun. 
Arcturus. Mg 50 + 5 55 
Vega - It goto 50 +39 44 to 54 
aCygni. . «i lf 30 +9 39 
Pollux : PME 32 +17 49 
o, Urse Maj. My 35 to 50 +11 46 to 60 
y Leonis My 
e Bootis. Me 
y Cygni. ; Wy 
alegai . . Il | 
elegasiy.. « lI ’ 
e@ Andromedx. II 


Although it was not to be expected that a concurrence would 
always be found hetween the proper motions which indicate the 
apparent metions at right angles to the line of sight and the 
radial motions as discovered by the spectroscope, still it is in- 
teresting to remark that in the case of the stars Castor and Pollux, 
one of which is approaching and the other receding, their proper 
motions also are different in direction and in amonnt ; and f[ur- 
ther, that y Leonis, which has an opposite radia] motion to @ 
and @ of the same constellation, differs from these stars in the 
direction of its proper motion. 


* See ‘Preliminary Paper on certain Drifiing Motions of Stars,” Proc. 
Roy. Soe vol. xviii, p. 1%. 

+ Sir William Ilerschcl writes :—“ Mr. Mitchell's admirable idea of the 
stars beir ¢ collected into systems appears to be extremely well founded, and 
is every day more confirmed by observations, though this does not take away 
the yrobability of many stars being still as it were solitary, or, if ] may use 
the expression, intersystematical, A star, or sun such as ours, may 
have a proper motion within its own system of stars; while at the same time 
the whole starry system to v hich it helongs may have another proper motion 
totally different in quantity and direction.” Herschel further says, ‘‘ and 
shuvid there be found in any particular part of the heavens a concurrense of 
Proper motions of quite a different direction, we shall then begin to form sume 
conjectures which stars may possibly belong to ours, and which to other 
systems. '— Phil. Trans. 1783. pp. 276, 277. 

1 Mr, Proctor, speaking of these stars, says:—‘‘ Their drift is, 1 think, 
most significant. If, in truth, tke parallelism and equality of notion are to 
be regarded as accideutal, the coincidence is one of most remarkable charac- 
ter. But such au interpretation can bardly be looked upon as admissible 
when we remember that the peculiarity is only one of a series of instances, 
some of which are scarcely less striking”’—‘‘ Other Worlds than Ours,” 
p. 269, and paper in Proc. Roy. Soc. vo). xviii. p. 170. 
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It scarcely needs remark that the difference in breadth of the 
line H 8 indifferent stars affords us information of the difference 
of density of the gas by which the lines of absorption are pro- 
duced. A discussion of the observations in reference to this 
point, and to other considerations on the physical condition of 
the stars and nebule, I prefer to reserve for the present. 


EXCURSION OF THE GEOLOGISTS ASSOCIA- 
TION TO GUILDFORD AND CHILIVORTH, 
FUNE 1 


THE party first proceeded to examtine the section of the 

‘* Woolwich and Reading Beds,” just north of the station. 
This section was described by Mr. Prestwich in 1850 (see 
Quarterly Journal Geological Society, vol. vi. p. 260, fig. 6) 
not long after it had been exposed by the railway-cutting. A 
year ago it was laid bare afresh when widening the railroad ; 
but already the slipping of the clays has obliterated some points 
of interest. Traces of the shell beds, with Cyrexa and Osérea, 
below the representatives of the “ Oldhaven beds,” are to be 
found at the base of a telegraph post, 104 yards south of the 
road bridge; and the underlying mottled clays, with a dip of 4° 
to the north, are easily recognised for about 190 yards to the 
south, where a small valley (about 50 yards across) has been 
formed by denudation out of the sand and lowest green sandy 
clays resting on the Chalk, which forms the northern foot of the 
Wogsback or Surrey range. Here the Chalk is scen to bs 
traversed in every direction with fis-ures, often “slickensided,” 
horizontally or nearly so, some empty, some filled with vein 
flint, and some with loamy stuff. Nodules and occasional thin 
laminz of flint follow the dip of abont 6° to the north, and 
many are in a crushed condition, Bands of marly chalk also 
lie on the same plane. Some Echinoderms were met with. 
The party then proceeded to visit the much larger excava- 
tion in the Chalk at the entrance of the railway tunnel. Jlere 
the dip, well marked by flints and marly bands, is about 12° 
to the north. Fossils (Sponges, Echinoderms, Inoceramus, &c. ) 
abound in this pit. The nsua] chalcedonic and quartzy intetiors 
of hollow flints attracted notice, and Prof. R. Jones drew at- 
tention to facts that seemed to him to bear evidence of flint being 
a pseudomorph after chalk. They next visited a qnarry in 


| the Lower Greensand, on the escarpment overlooking the 


pathway to Losely. In this section of those Neocomian bcds 
known as the Bargate Stone, the waterwom sand of quariz, 
ironstone, lydite, and hard green silicates, is so largely mixed 
with calcareous fragments (the ¢ébris of shell beds, polyzoan reefs, 
&c.) that itis here and there cemented together hard and com- 
pact enongh to serve as a building stone and road-metal. Mr. 
Meyer here directed attention to the horizon at which he obtained 
an unrolled tooth of Zevazodon, indicating the existence of this 
great Dinosaur at, perhaps, the latest period to which any of its 
remains as yet known belong. The ‘‘false-bedding ” of the 
sands—due to the sonthward set of prevalent tides and currents, 
and the probable origin of their materials from the ‘‘old palwo- 
zoic ridge or shoal,” were also studied, and the formation of the 
escarpment, with the correlative parallel cracks and fissures of 
the strata. The party then crossed the Ferry, where St. 
Catherine’s Spring issues, beneath the hill, from a little cave 
in the red-orange-tinted sand. Ilere for thirty feet at least the 
Guildford gap has been found by boring to be occupied by 
bouldered chalk and other detritus dune to the destruc- 
tive, and yet conservative, agencies of nature. The soft irony 
beds of the Lower Greensand were next met with, and followed 
followed for about a mile, until a short field-lane, crossing the 
Gault and Upper Greensand, led into the Chalk-marl quarry 
below Warren Farm. Here the loss of the clay beds (Gault) from 
below, by their having been squeezed out along the southern side, 
had allowed the hard marl-rock to subside inwards and sudcenly 
at the escarpment, and to rest at high angle (70° and morc), 
whilst the Chalk of the hill range above dips only 5° or 6°. As 
the hard rock bands, here quarried for lime, are followed end: on 
along the strike (open to-day), the backs of lowe: beds form onc 
side of this deep narrow pit ; and the truncated edges cf these 
somewhat bent and much fissured strata warn the instructed eye 
of the danger of standing either below them or atove them, lest 
either rain or drought should detach their clinging surfaces from 
the sloping bed-plane. Large Ammonites and Nautili are the 
chief fossils met with here ; but Jecten Beaveri and Terebratula 
are also found. In an old excavation in the lane S7/A/ov/a kas 
been found in the representative of the Upper Greensand 
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which is overlain by dark-green sandy clay and Gault, turacd up | 
at a high angle (and probably squeezed out) in the breadth of a 
few yards, before the iron-sands are reached on returning to the 
hill-Side. The party next came to the foot of St. Martha’s ITill, 
or Martyrs’ Hill, “Before mounting this hill of sand, scained 
irregularly with ironstone, some of the geologists descended the 
Halfpenny Hatch lane, leading down towards the East Shalford 
bottom, and saw a section of sand and calcareous sandstone, 
with a fuller’s earth band and pebbly beds, similar to those in the 
qnarry on the other (western) side of Guildford, The under- 
ground structure of Sonth-Hastern England is connected with 
that of the Boulonnais, of Belgium, the Ardennes, and West- 
phalia ; and the folds and ridges of paleozoic rocks, that ta 
those countries bear up, cither at the surface or just beneath 
the Chalk, or the attenuated Oolites, valuable coal-beds, are 
continued through, in a broad sweeping line, underneath parts 
of Surrey, Kent, and Sussex, until visible again near Frome, 
in the Bristol coal-area, in North Devon, South Wales, and 
the South of Ireland. The old faults and fissures affecting 
this linear tract of old strata had loug before the Coal-period 
raised and depressed the lands and sea-beds; and, as a great 
spur of the old Scandinavian lands, this tract afforded ground 
for the littoral growth of the jungles that formed the coal on 
its oscillating borders and in its lagoons, now shut up by bars, 
and now losing their marsh features by influx of the sca. Suc- 
ceeding ages still brouglit oscillations aud changes, until the 
Jurassic seas crept over this old ridge or shoal, and the Cretaceous 
seas quite buried it, at first insands and ultimately by the calcareons 
ooze of oceanic depths. But again another contracting crush of the 
earth’s crust operated on the old weak lines, and the buried ridge 
slowly uprose, and its coating of thick strata were wor off Ly sea 
and rain, making pebbles and sand for the Lower Tertiaries; and 
still rising, it was at length laid bare in the Franco-Belyian and 
the Bristol areas ; whdst our Wealden valleys of elevation, and 
those of Kingsclere, Shalbourn, and Pewsey, show where its 
uneven back approaches near the soil. 


SOCIETIES AND ACADEMIES 
Lonbon 


Royal Society, June 20.—‘*On the 26-day Period of the 
Farth’s Magnetic Force,” by Mr. J. A. Broun, F.R.S, 

Referring to the Astronomer Royal’s important communica- 
tion on this subject, the author confesses that, projecting his 
results for the horizontal force, he cannot agree in his final con- 
clusions from them. In his paper he limits himself wholly to 
the observations of the horizontal force, as he has fonnd that 
element, when aecurately corrected for temperature, best fitted to 
show the period in question. 

As far as the existence of a period of near ~6 days is con- 
cerned, he thinks there cannot be the slightest doubt; the 
examination of great masses of observations has confirmed his 
belief; but we know nothing certainly as to tts cause, It appears 
to be most probably connected with the sun’s rotation ; but in 
what way this may act nothing is known. The single periods 
show great breaks, and what may be termed a@ceédenfed minima, 
in opposition to the minima belonging to the period ; these acci- 
dental are connected with great disturbance, probably allied to 
the solar ernptions, or to causes which generally produce spots and 
protuberances, We might suppose that the sun during ils rota- 
tion produces an action on the magnetic or electric ether in 
motion, which, as far as it acts on our magnet, may be sup- 
posed in greater quantity or more condensed in certain parts of 
the earth’s orbit, and in certain years; and, as has been sup- 
posed in the case of the frequency of the solar spots, this ether 
may also be acted on by the planet, and produce an irregularity 
in the length of a few successive periods. These suppositions 
are made merely to show that we are perhaps not in possession 
of all the conditions of the problem, without which perfect 
exactness in the calculations is impossible. 

In conclusion, he refers those interested in the subject to plate 
xxvii. im the Transactions of the Royal Society of Edinburgh, 
val. xxii. where the daily means of horizontal force are projected 
for four stations on the earth’s surface, all of which agree in 
showing the same movements, some of which have an amplitude 
of ‘oo2 of the whole horizontal force (the Astronomer Royal’s 
result for 1870 givesa mez value of nearly the half of this), and 
with intervals of about 26 days. 


PARIS 


Academy of Sciences, July 1.—M. M. Marie read a 
memuir on some general properties of the imaginary envelope of 
the conjugates of a plane place. —M. LI. Ke-al communicated 
general equations of the movements of a solid body referred to 
its movable axes ; and M. Montneci torwarde 1a note describing 
an experiment for the appreciation of the resistance of a sheet of 
hrass to atmospheric pressure.—M. J. Bourget presented a memoir 
on the mathematical theory of the movement of a cord, one of 
the extremities of which possesses a given movement.—M. G, 
Tissaudier communicated a notice of an optical pnenomenon 
observed during a balloon ascent, describing a case in which the 
shadow of the balloon was thrown distinctly upon a white cloud, 
and surrounded by a pale elliptical halo, exhibiting the colours 
of the rainbow. —M. Faye communicated a letter from M. 
Tacchini noticing the occurrence of magnesium m the chromo- 
sphere of the sun.—M. J. A. Brown presented a note on the 
stmultaneity of barometric variations between the tropics.— 
General Morin communicated an extract from a letter by M, 
Vinson describing a severe cyclone which followed the aurora 
australis of Feb. 4, 1872, at Keunion.—M. W. de Fonvielle 
gave an account of observations made during the ascents of the 
balloon ‘‘ Lea,” in which he refers to the above-mentioned note 
by M. Tissandier, giving the credit of the first observation of the 
halo round the shadow of billoons to Mr. Glaisher, and especi- 
ally to the oscillation and rotation of balloons.—M. L. Sollier 
forwarded a note on the destruction of P4llexera vastatrix by 
means of a decoction of tobacco.—M. C. Bernard presente] a 
fourth note by M. Panl Bert, oa the influence exerted by changes 
of barometric pressure upon the phenomena of life; and M, 
Wurtz communicated a third note, by M. Orc, on the question 
whether strychnine is to be regarded as an antidote to chloral.— 
M. Decaisne communicated an interesting paper by MM. Van 
Tieghem and Le Monnier, ‘*On the Polymorphism of the Re- 
productive Organs in the mucorine geaus .WMorferc/a.”—M. 
Leymerie presented a brief reply to a note by M. Garrigou on 
the constitution of the Pyrenees. 
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eae volume, which in bulk, general appearance, and | 


typography bears a close resemblanee to the earlier 
editions of the ‘‘ Origin of Species,” seems got up to 
stand by its side on the bookshelf, an ever ready antidote 
to the pernicious doctrines of Mr. Darwin and his sup- 
porters. After a careful perusal we must confess that it 
may seriously damage Mr. Darwin's reputation with those 
who have never read his works ; but we are quite sure 
that no one who has studied the “ Origin of Species,” and 
been convineed of the general aceuracy of its statements 
and conclusions, will have their convictions at all shaken 
by Dr. Bree’s argument. As, however, it is just the work 
to be read by those who have only a second-hand know- 
ledge of Mr. Darwin’s works, we feel it to be a duty to 
call attention to the very careless manner in which the 
book is written,—its numerous errors, misrepresentations, 
and misconceptions, and its extensive use of declamation 
and opinion as sufficient answers to Mr. Darwin’s elabo- 
rate observations, carefully selected facts, and cautious 
inductions. 

In a work of purely adverse criticism, the first duty of 
an author is to quote his opponent’s words with scrupu- 
lous accuracy. Yet, in the very first page of his book, 
Dr. Bree misquotes Dr. Hooker ; at p. 3 and again at p. 
ghe repeats this misquotation ; and he devates eight pages 
to proving that what Dr. Hooker did not say is erroneous, 
The quotation is from the Presidential Address at Nor- 
wich. The words actually used, and to be found in the 
authoritative report, are :—“ So far from Natural Scleetion 
being a thing of the past, it is an accepted doctrine with 
almost every philosophical naturalist ; including, it will 
always be understood, a considerable proportion who are 
not prepared to assent that it accounts for all that Mr. 
Darwin assigns to it.” Dr. Bree omits the word ezost, 
and then sets himself to convict Dr. Hooker of misrepre - 
sentation, by showing that with soe “ philosophical 
naturalists” it is not an accepted doctrine. 

On p.2 Dr. Bree makes a misstatement, almost equally 
glaring, of another author’s view. He says, “And Mr. 
St. George Mivart has proved, and I think incontestably, 
that it (Natural Selection) as vot a basis of truth ;” and 
refers the reader to “Genesis of Species,” 1871. But in 
this volume we find (at p. 5) the author’s statcment, that 
the object of his book is “to maintain the position that 
* Natural Selection? acts, and, zndecd, must act, but that still, 
in order that we may be able to account for the produe- 
tion of known kinds of animals and plants, it requires to 
be supplemented by the action of some other natural law 
or laws yet to be discovered.” 

A little further on Dr. Bree discusses Herbert Spencer’s 
“ First Principles;” and how far he is likely to elucidate 
that philosopher’s views may be seen by the following 
curious blunder. At p. 48 he tries to explain to his readers 
what Spencer means by “the integration of matter,” 

* * An Exposition of Fallacies in the Hypothesis of Mr. Darwin.” By 


C. R. Bree, M.D.. F.Z.S, Senior Physician to the Essex and Colchester 
Hospital. (London: Longmans, Green, and Co., 1872.) 
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and quotes the following passage from his “ First 
Principles :”— 


“Tevery miss, from a grain of sand to a planet, radi- 

ates heat to other masses, and absorbs heat radiated by 
other masses ; and inso far as it does the one it becomes 
integrated, while in so far as it does the other it becomes 
disintegrated.” 
Dr. Bree appears to have been afraid that his readers 
would hardly be of sufficient ,mental ealibre to compre- 
hend this passage. He therefore elucidates it as follows : 
“\ntezration of matter, therefore, is the absorption of 
heat, and heat, we are told by Tyndall, endorsed by 
Speneer, is ‘tremulous motion therefore, integration of 
matter is the absorption of motion.” We think Dr. Bree 
has hardly done justice to his readers by merely turning 
Spencer’s statement topsy-turvy, and showing them that 
a“good rule will work both ways ;” he should further 
have illustrated the subject by what that philosopher 
terms a conerete example, and explained that, in his 
view, water is zv/egrated, when, by absorbing heat, it 
changes into steam, and dés¢xfegrated when by radiating 
heat it becomes solid ice ! 

Ifthe supposed fallacies of such men as Hooker and 
Spencer, who, in Dr. Bree’s opinion, are mere satellites of 
Darwin, are thus ruthlessly exposed, we can hardly ex- 
pect the chief conspirator himself to receive much mercy. 
In his “Animals and Plants under Domestication,” vol. ii. 
pp. 250-255, Mr. Darwin carefully discusses the various 
views as to the causes of variability, and arrives at the 
conclusion that variability is zo/an ultimate faet neces- 
sarily contingeni on reproduction (p. 253), and that varia- 
bility of every kind is directly or indirectly caused by 
changed conditions of life (p. 255). Dr. Bree, however, 
referring to the same chapter of the same work, gives his 
view of the writer’s meaning in the following passage :— 
“But Mr. Darwin goes further. He says there is an 
inherent tendency in the constitution of the organism to 
vary, independent of, but modified by, its conditions.” At 
p. 191 Dr. Bree states, as if on Mr. Darwin’s authority, 
“that tortoise-shell cats are so coloured as a rule only 
in the males ;” and at p. 192, that Mr. Darwin “ does not 
believe” exactly what Mr. Darwin says he does believe. 
But these are only errors of the pen in the haste of argu- 
mentative composition ; a less excusable mistake is made 
at p. 212, where, after quoting a passage from Mr. Dar- 
win about mimicry, Dr. Bree says :—‘‘ This passage im- 
plies that an insect ean imitate the organisation of another 
insect, by means of a knowledge that such organisation is 
safer from enemies than that in which nature had clothed 
it. A more unsound, unphilosophieal, unproved, reckless 
statement is not to be found, &c. Kc... . It is only just 
to say that the above theory did not originate with Mr. 
Darwin. Itis the sole production of the fertile brain of 
Mr. Wallace.” Were we have a misrepresentation and a 
misstatement. No expression of Mr. Darwin or myself 
can be taken to mean that we believed in a voluntary 
knowing imitation of the organisation of one insect by 
another. In my article on ‘* Mimiery” 1 have expressly 
disclaimed this view. As to the latter part of the quota- 
tion, the first words of Mr. Darwin’s paragraph headed 
“ Mimiery,” and which Dr. Bree must have had before his 
eyes, are :—“ This principle was first made clear in an 
admirable paper by 4/7. Bates /” A little farther on, my 
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theory of birds’ nests and the colour of female birds is 
noticed with strong disapproval ; and a crushing array of 
facts is adduced as beiny opposed to my statement that 
“when both sexes are coloured ina strikingly conspicuous 
manner the nest is of such a ature as to conceal the sittin 
bird.” The whitethroat, thrush, snipe, skylark, and hedge- 
sparrow are adduced as opposed to my views ; but as they 
must all be coloured in a s¢rvhingly conspicuous manner 
if they are to be of any use to Dr. bree or his hypothetical 
schoolboy, the reason why they are cited remains a 
mystery to me. Two pages farthcr on we have more 
misquotations or blunders. At p. 229 we are told that 
Nitzsch’s ‘‘feather tracts” ure those paits of the body 
which have the skin uncovered! while at p. 230 we find 
that it is the brilliant rays edserécd by feathers that pro- 
duce the vivid, varied, and beautiful colouring of birds! 
At p. 259 it is stated that “ inconceivably minute changes” 
are alone utilised by natural selection- -a misrepresenta- 
tion which no word of mine or Mr. Darwin’s will justify. 
At p. 261 we have this passage :—“ Mr. Wallace adopts 
Mr. Darwin’s view, that there is no such thing as instinct 
at all, in the sense in which we understand the word. 
He considers it the ‘result of small contingent conse- 
quences, as produced by natural selection.” As the 


“he” in this sentence appears to refer to Mr. Wallace,- 


and the last ten words are given as a quotation, I felt 
rather ashamed of myself for writing what I could not the 
least understand. Buta careful examination of my paper 
shows me that I have said nothing about the “result of 
contingent consequences ;” neither can I find anything of 
the kind in Mr. Darwin's writings on “instinct” We 
must pass it over, therefore, as one of the ingenious para- 
phrases by which Dr. Bree endeavours to clucidate a 
difficult subject. 

In a large folded frontispiece we have “The De- 
scent of Man, after Darwin's Theory,” and this is ex- 
plained at p. 325; but here, too, Mr. Darwin has not 
been read aright, for ‘* man’s ancient ancestor, with cocked 
ears, tail, prehensile feet, both sexes bearded and hirsute, 
males with great canine teeth,’ is placed between 
Marsupials and Lemurs, whereas Darwin places it after 
the origin of the catarrhine monkeys, in fact, at Fig. 
15 of Dr. Bree’s diagram. Our author makesa great 
point of this, and says :—“ From such a Darwinian crea- 
tion were descended the lowest of the quadrumana, the 
lemurs,” 

At p. 331 we have another of our author’s enigmatical 
sentences :—“ If an optician makes an object-glass, he 
does so in reference to the objective, the lens.” I had 
previously imagined that the objective as the object- 
glass ; but at p. 351 I was still more puzzled by refe- 
rence to the “ final law of the pendulum” and the “ final 
law of the screw” —two things I had never before 
heard of. 

We think we have now shown that this book contains so 
large a number of errors, misrepresentations, and miscon- 
ceptions as to render it quite untrustworthy. We proceed 
to give a few instances of the author’s copious use of de- 
clamation, assertion, and opinion, of doubtful facts and 
illogical arguments. 

Of deckimation and assertion we have an abundance, 
the following being a favourable specimen :—* The system 
of Darwin is eminently illogical, and must fall. It is an 
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hypothesis which draws large but unsound deductions 
from the rare and abnormal deviations, leaving the real 
field untouched and unexplored. 1t is founded upon the 
exceptions, not the rules of nature. It is utterly opposed 
to design, to the teachings of animal mechanics, to the 
grand and beautiful and everlasting proofs upon which 
the tcleologist loves to dwell. It is a cold, unsound, un- 
philosophic, degrading system of assumed probabilities, 
which, if true, would be ten times more wonderful than 
anything assuined or believed by the most strict and rigid 
disciple of special creation. Nay, still further, if proved 
in every point to be true, it would still leave the fact of 
special creation in allits wonderful mystery, The organic 
cannot be formed from the inorganic; nor could the 
organic, if it were so formed, be endowed by any physical 
force with the laws and properties of life. Go on still in 
speculation, and 1 ask, Whence the inorganic—its be- 
ginning, its ending, its grand and inexplicable laws, which 
the physicist in vain attempts to correlate with the 
vital? Whence gravitation, and what? the sidereal 
system and its movements? the Spirit that breathes 
through illimitable space, and lives through an eternity of 
timer? 

A large portion of the volume is occupied with quo- 
tations from Agassiz, Haughton, Flourens, Owen, and 
other opponents of Darwinism ; and Dr. Bree complains 
that these authors have hardly been noticed and not re- 
pled to by Darwin or his supporters. But the reason of 
this is explained in the pages of the present work (where 
we may suppose their best passages are quoted), | y the 
almost entire absence of argument directed to the essen- 
tial points of Mr. Darwin’s theories, and the immense 
preponderance of loose assertions, in support of which no 
evidence is given. Thus, Agassiz asserts that “the 
differences” among domestic animals “are not of the 
same kind as the differences we observe among wild 
animals ;” that “the differences we observe among wild 
animals are the result of a csvadste ower ;” that “domes- 
tication ever produces forms which are self-perpetuat- 
ing ;” that “ af a// ¢imes the world has been inhabited by 
as great a diversity of animals as exists now ;” and other 
similar assertions, almost all of which are controverted by 
accumulated facts in the works of Mr. Darwin. Chapter 
XNViL is entirely devoted to an account of Agassiz’s 
views of design, and supposed froe/s of a creative mind 
at work in every step of the development of a group of 
animals. The facts will appear to most naturalists 
thoroughly consistent with the theory of evolution and 
that of natural selection ; while the arguments involve a 
view of the Deity which most philosophical thinkers will 
find it hard to accept. Agassiz compares the Creator to 
an engineer, and speaks of Him as “constantly and 
thoughtfully working among the complicated structures 
that He has made.” Thisidea is not that of an emnzscient 
Creator, but of some inferior being with an intellect vastly 
superior to man’s, but yet limited. “° 7zoughtfully work- 
éig” implies efloit to understand and overcome difficul- 
ties ; whereas /Aowyhé at all, as we think, is utterly opposed 
to the conception of omniseience. 

Another chapter is devoted to Prof. Haughton’s theory 
of “Least Action in Nature ;” and here, again, all the 
established facts are perfectly consistent with, and almost 
necessary deductions from, evolution and natural selec- 
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tion. But itis the mere wide general assertions which 
Dr. Bree quotes with greatest approval as destructive of 
Darwinism. Thus: “There is no evidence in nature of 
birds with imperfect wings ; no proof of a succession of 
blunders before perfection was attained. All is perfect, 
and all was always perfect.” And again: “In every 
arrangement of bones, muscles, joints, and parts of 
animals, the motion zest be such as it would be on the 
hypothesis that the muscles were a living, intelligent 
thing, trying to save itself trouble.” This last may be 
true, but it is certainly not necessarily true; and as to 
imperfect wings, what are those of the Cassowary and 
Apteryx, which have no known function whatever ? 

The article of M. Flourens against Darwin is given in 
an appendix, and his facts as to the crossing of quadru- 
peds are said to be absolutely fatal to the whole theory of 
natural selection. But these facts are of a very imperfect 
and scanty character, and are almost wholly negative ; 
and they are fully noticed in Mr, Darwin’s elaborate dis- 
cussion of the difficult question of hybridity, although Dr. 
Bree assures his readers that these facts were “ never 
contradicted or even noticed by Mr. Darwin /” Under 
the heading “ Flourens,” in the index to “ Animals and 
Plants under] Domestication,” are four references, and the 
works, “ Longévité Humaine ”and “ De l’Instinct,” are re- 
ferred to; while Dr. Bree himself seems to be unaware 
of the existence of anything but the “ Criticism on Dar- 
win,” which has been long ago most admirably answered 
by Prof, Huxley. 

We will now give a few examples of the facts and argu- 
ments adduced by Dr. Bree himself. At p. go, he tells us 
that Mr. Darwin “has given figures of ditferent sized 
skulls and jaw-bones, scapulze and clavicles (of pigeons), 
differing just as much from each other as the same bones 
in different sized Englishmen would do; and nothing 
more!” And on the next page he assures us that a Col- 
chester pigeon-fancier told him, that if he allowed his 
short-beaked tumblers to fly out of decors they would 
revert to a state of nature, and that, 72 @ few weeks, the 
beautiful small beaks would be as long and as coarse as 
those of any other bird! On which Dr. Bree triumphantly 
remarks—“ Of course they would,” At p, 131 he tells us, 
that although young song birds will learn other birds’ 
notes with which they may be associated, yet if hef/ 
gutte alone they will sing their own natural song, “ as se- 
veral who have lricé the experiment assure me.” This is 
directly opposed to the experiments on this very point of 
Daines Barrington, quoted by me in “ Contributions to 
the Theory of Natural Selection,” 2nd Ed. p. 221, and it 
would therefore have been a valuable contribution to our 
knowledge of this difficult subject if the experiments al- 
luded to had been given in detail, not vaguely referred to, 
At p. 143 it is stated that the bees’ cell “is one of the finest 
examples in nature of what is termed the principle of 
‘least action ;’ that is to say, the greatcst amount of 
space is gained by the least amount of material.” This is 
certainly not true, for the cell being suspended from ¢/e 
top and equally thick throughout, must be too strong at 
bottom if strong enough at top. There is therefore waste 
of material, This objection was published nine years 
ago, in the “Annals of Natural History” for October 
1863, and it has never been answered. 

On the imperfection of the geological record Dr. Bree 
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is very strong. He says that Mr. Darwin “asks us to 
imagine that an ape-like man became evolved in the 
lower tertiaries, the remains of which or of his descend- 
ants have never been discovered. Such a demand upon 
the credulity of mankind was never, | believe, before 
seriously made, unless we were told that geese were trans- 
muted barnacles” (p. 180). This is, of course, a suffi- 
cicnt answer to Sir Charles Lycll’s careful investigation 
of the subject, and especially to his most suggestive table 
of old fossil mammals, given in the twentieth chapter of 
his “‘ Llements of Geology.” 

Mr. Mivart and Prof. Owen are both applauded so far 
as they oppose Darwin, but as both of them believe in 
some form of development, they are, in Dr. Bree’s opinion, 
almost equally involved in error. Mr. Mivart’s doctrine 
of evolution, he thinks, cannot stand, and “looks too 
much like Mr. Tegetmeir’s pigeons, made to ordcr.” It is, 
howcver, no doubt offered with the best intentions, “asa 
means of reconciling scientific and religious thought,’— 
“two lines which, Mr. Spencer remarks, are running pa- 
rallel aud gradually approaching each other !” (We doubt 
the accuracy of this quotation from Mr. Spencer, but we 
are near the end of the book and have learnt not to 
expect accuracy.) Prof. Owen has, in Dr. Bree’s humble 
opinion, “surrendered the outposts of our defence to the 
believers in the Darwinian hypothesis.” As to Sir Charles 
Lyell, the charm of his works is gone for Dr, Bree, and 
he reflects with melancholy what the future will think of 
the great geologist’s transmutation of thought, and with 
regret that such a man could, “in the maturity of his age 
and fame, ‘have forsaken the ‘ principles’ of his youth, of 
his manhood, and of his prime.” The researches of M. 
Gaudry in Greece are of no use whatever ; for the various 
forms of elephant, rhinoceros, horse, and pig, which 
he and Sir Charles Lyell believe to be intermediate 
forms, differ mo more from one another than do 
English from Americans, and only prove a “slight 
variation !” 

These are the kind of observations, this the kind of 
reasoning, by which Dr. Bree thinks to stem the tide of 
belief in Darwinism. At p. 269, Prof. Huxley is se- 
verely criticised for having written the following passage : 
“The mixture of ignorance and insolence which a¢ /rsé 
characterised a large proportion of the attacks with which 
Mr. Darwin was assailed, is no longer the sad distinction 
of anti-Darwinian criticism.” This, Dr, Bree, with his 
usual curious logic, asserts is manifestly untrue, dccazse 
some of the highest men in science, such as Agassiz, 
Flourens, Owen, Haughton, &c, oppose Darwinism. 
Why then did Dr. Bree not let well alone—leave the 
battle in the hands of these redoubted champions, and 
not give Prof, Huxley the opportunity of retracting his 
statement, on the ground that although the /wsolence of 
the first opponents of Darwinism may have vanished, 
their zgvoranee has returned ? 

In conclusion, I must again repeat that the only reason 
for devoting so much space to a book so little worthy of 
its title or its author, is the wish to warn such as are not 
well acquainted with Mr. Darwin’s works from implicitly 
relying either on Dr. Bree’s facts and arguments, or on 
the accuracy of his representation of those of Mr. Darwin 
and his supporters. 

ALFRED R, WALLACE 
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OUR BOOK SHELF 


Experimental Chemistry, Founded on the work of Dr. 
. A. Stéckhardt. By C. W. Heaton, F.C.S. (London : 
Bell and Daldy.) 


Many students of chemistry have had reason to be grate- 
fulto Dr. Stéckhardt for his work on the Principles of 
Chemistry. For many years it was almost the only re- 
presentative of its class ; forit enabled students to acquire 
a considerable and useful knowledge of chemistry by 
teaching them to work experimentally at the subject, in- 
stead of merely reading about it. Onc of the great merits 
of his book, and which also belongs to the volume now 
under consideration, is that, although the number of ex- 
periments described is large and well selected, yet they do 
not necessarily require anything but extremely simple 
apparatus. This work, therefore, we believe will be found 
useful to a numerous and increasing class of students. 
who, though hindered by limited means and want of 
opportunity, wish to acquire some knowledge of chemistry. 

The work is divided into four parts: the first treating 
of the General Principles ; the second on the non-metallic 
elements ; the third on the metals; and the fourth on 
Organic Chemistry. With the commencement of Part I. 
we confessed we were rather startled. The student is at 
once taken into a sort of half discussion as to whether 
matter has any existence or not, and the conclusion come 
to is that the problem will probably be for ever in dispute. 
This to a young beginner would scarcely impress him with 
the definite and unchangeable facts of Physical and 
Chemical Science. 

Part 1., on General Principles, is, we think, tooadvanced 
and complicated for the class of students by whom it is 
likely to be used. In fact, we should imagine that a 
student commencing the book and working by himself 
would find this part very up-hill work. For instance, 
before having studied any of the properties of the elements, 
he has to become acquainted with the various methods of 
fixing the atomic weights, the classification by atomicity, 
variations of atomicity, isomorphism, &c. In our opinion 
it would be almost better for a student to commence at 
the second part, that is, with the study of the non-metallic 
elements, in doing this, however, some little reference 
to Part 1. would be necessary for the explanation of the 
meaning of symbols, &c., and he might then return to the 
complete study of Part I. The first part contains a number 
of definitions, several of which are not so good as they 
might be. It is said, for instance, that in a mixture the 
properties of the different ingredients are always percep- 
tible. Gunpowder is given as an instance of a mixture ; 
but in this the yellow colour of the sulphur and the white 
colour of the potassic nitrate are certainly not perceptible. 
Again, the definition of an acid is the following :—* An 
acid is composed of hydrogen with one of those radicles 
(p. 86) which are called acid radicles. The hydrogen can 
be replaced by metals, in which case one of the compounds 
called salts is formed. Acids redden litmus, and are com- 
monly sour.” On referring to p. 86, the exact definition ofan 
acid radicle is not to be found ; it is,as nearly as can be ex- 
pressed, according to the author’s ideas, the residuc of an 
acid from which the hydrogen is abstracted. The de- 
finition of an acid, then, seems to be a body that contains 
hydrogen replaceable by metals, which is sometimes 
sour and reddens litmus. Surely definitions of a rather 
more definite and complete character might have been 
selected. Further in the book (p. 298) the author thinks 
it is often more convenient to regard the inorganic acids 
as hydrates, that is containing the radicle hydroxyl 
(HO), and of course uses this radicle throughout the 
organic acids, If the student accepts the two definitions 
he will have a double set of radicles, which would pro- 
bably lead to much confusion. 

The second part of the book is devotcd to the non- 
metallic elements, the properties of which are studied 
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by means of simple and instructive experiments, which 
are generally well described ; the sam2 1s also the case 
with the next part, on the metals, and we then pass to the 
organic section of the work. 

‘he field of Organic Chemistry is now so large that in 
the small space here devoted to it, a brief description only 
can be given of some of the more important compounds. 
lt is also difficult in this section to arrange experiments 
which can easily be performed by students, It is thus 
necessary to confine the description of such classes of 
substances as the alcohols, the aidehydes, acids, haloid 
ethers, &c., to a very few pages. The arrangement, too, 
is peculiar, the experimental part of the organic work 
beginning with the study of cellulin, starch, sugar, &c., 
passing afterwards to the study of the more simple com- 
pounds, such as ethylic alcohol, acetic acid, &c.,—which 
seems rather like reversing the order of things. In a 
subsequent edition it would, perhaps, be better to adopt 
the modern system of classification, which would pro- 
bably give the student a far better and more comprehen- 
sive knowledge of the subject. The book is, on the 
whole, one which, with a little reservation, can be safely 
recommended to students who wish to study Chemistry in 
the experimental way rather than simply to cram it up by 
reading. There is some room for improvement in the 
woodcuts, which in some instances are not artistic, and 
might be replaced by engravings of more modern and 
convenient apparatus. 


VOD RIM NS THO) SHEDR IRENA MO: 


( The Editor docs not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. | 


Ocean Currents 


I HAVE just read Mr. Ferrel’s letter (NATURE, June 13), in 
which he refers to mine of April 25, and the proof thercin ad- 
duced by me to show the physical impossibility of oceanic circu- 
lation being the result of differences of specific gravity. Unless 
Mr. Ferrel means (and I hardly think he does) that six foot- 
pounds of energy can perform 9,025 foot-pounds of work pro- 
vided only sufficient time be allowed in which to perform that 
work, then I do not suppose there is any reader who may have 
glanced over my article on the subject who will not readily admit 
that Mr. Ferrel’s reasoning has no direct bearing whatever on my 
argument, 

he slope from the equator to latitude 60° is six feet. The 
total amount of work which gravity can perform upon a pound 
of water in carrying it down this slope is, of course, six foot- 
pounds. And this holds equally true whether the pound of 
water moves down the slope in, say one month, or takes 1,000 
years to perform the journey ; because the amount of work per- 
formed by gravity depends not upon the time which a body takes 
in descending, but upon the distance through which the body 
descends. In the present case six feet is the distance, conse- 
quently six foot-pounds is the amount of work performed upon 
the pound of water in its passage down the slope from the equa- 
tor to lat. 60°. 

Mr. Ferrel assumes that the velocity of the general movement 
of the water advocated by Dr. Carpenter does not exceed one 
mile per day, and that consequently the resistance to motion must 
be small. Undoubtedly the slower the mation the less the resist- 
ance ; but so far as the argument under consideration is concerned, 
it is a matter of indifference whether we suppose the velocity 
of the water to be a mile per minute, a mile per day, or only a 
mile in 1,000,000 years ; because it is found that when the water 
from the equatorial regions reaches, say, lat. 60°, it, as a matter 
of fact, is not moving eastwards relatively to the earth’s surface 
with a velocity of several hundreds of feet per second, but with a 
velocity of only a few feet per second, perhaps not more than 
three feet at the utmost. In this case the water has lost 760 feet 
per second of velocity which it possessed when it left the equator. 
Each pound of water has therefore lost 9,025 foot pounds of 
energy. What has become of all this energy? It has all been 
consumed in overcoming resistance during the motion of the 
water from the equator to lat, 60°, But, be it observed, it has 
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been consumed, not in overcoming resistance to the poleward 
motion of the water, but in overcoming the resistance to eastward 
motion. The energy consumed is deflecting erergy, not im- 
pelling energy. 

According to Dr. Carpenter’s theory the pound of water has 
in virtue of gravity only six foot-pounds of energy to carry it from 
the equator to lat. 60° against all the resistances to its poleward 
motion ; but it so happens that before the water reaches lat. 60° 
no less than 9,025 foot-pounds of energy is consumed in over- 
coming resistance to eastward motion. But if it requires 9,025 
foot-pounds of energy to overcome the resistance to eastward 
motion, how is it possible that Dr. Carpenter’s six foot-pounds 
of energy can overcome the resistance to the poleward motion ? 
The velocity of the motion of the water polewards is as great as, 
if not greater than, the velocity of the motion eastwards, conse- 
quently the resistance to the motion of the water poleward must 
be as great as the resistance to the motion eastward. But if so, 
then the work of the resistances to poleward motion is 1,500 
times greater than the work of gravity. The work of gravity 
being only six foot-pounds, whereas the work of the resistances 
is 9,025 foot-pounds. 

One of two things must therefore follow as a necessary conse- 
quence : (1) either the work of the resistances to poleward motion 
is 1,500 times greater than the work of gravity, or (2) the work 
of the resistances to poleward motion is 1,500 times less than the 
work of the resistances to eastward motion. But either conclu- 
sion is equally fatal to the gravitation theory. 

It seems to me that until the advocates of this theory manage 
to escape from this dilemma, it is needless to argne further on 
the matter. For, unless it can be shown that the work of the 
resistances is not greater than the work of gravity, the munch 
disputed question as to whether or not difference of specific 
gravity can be the cause of a geuera/ interchange of equatorial 
and polar water must be regarded as finally settled in the 
negative. 

T cannot help thinking but that Mr. Ferrel is misled by his 
supposed analogy between a slope produced by the influence of 
the attraction of the moon and that produced by difference of 
specific gravity. Although a slope of 9 feet in a quadrant 
resulting from difference of specific gravity is insufficient to pro- 
duce motion of the water, nevertheless, thesea will easily regain 
its level after the attractive force of the moon is withdrawn, even 
thongh the height to which the surface of the ocean is raised 
may not exceed a single inch. ‘The reason of the difference in 
the two cases must be obvious to any one who will reflect on the 
matter, 1 have already in my paper in the Phil. Mag. for 
Oct. 1871 alluded to this reason, and will have occasion again to 
refer to it at greater length. 

1 may notice that by a typographical error in my article the 
velocity of rotation at lat. 60° was stated to be 773 feet per 
second instead of 763 feet per second. 

Edinburgh, July 18 


James CROLL 


The Melbourne Telescope 


Mr. ELLERY has been so good as to send me an enlargement 
of the Innar photograph taken with the great Melbourne tele- 
scope, to which you allude at p. 228, No. 142 of your Journal. 
This picture, Mr. Ellery tells me, was taken on the second even- 
ing of trial ; it is very beautiful, althongh not so crvtica//y sharp as 
several ] have obtained with my Newtonian equatorial of 13 in. 
aperture, and a little more than 10 ft. focallength. This sharp- 
ness, however, isa mere question of the shadiness of the atmo- 
sphere ; and I feel persnaded that pictures will be taken with the 
Melboume telescope far surpassing any hitherto procured. In 
my telescope the focal image varies from 1in. to 1#;in. in dia- 
meter, according to the distance of the moon from the earth. 
The primary picture of the Melbourne telescope (an enlargement 
of which has been sent to me) is 3,5; in. in diameter ; hence the 
structure of the collodion and minute defects in it are of much 
Jess importance than when smaller instruments are used. 

The employment of the great Melbourne telescope for astro- 
nomical photography cannot fail to be of great advantage to 
astronomy, and 1 should be very glad to seea similar instru- 
ment at work in England, notwithstanding its too much abused 
climate. 

WARREN DE LA RUE 


P.S.—As soon as the Melbourne picture has been mounted 
and protected, I will place it in the Astronomical Society's 
rooms for inspection, 
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On the Rigidity of the Earth and the Liquidity of 
Lavas. 


In his letter upon the Rigidity of the Earth and the Liquidity 
of Lavas in the number of NaTuRE for July 11, Dr. Sterry 
Ilunt has replied to my challenge to propose an explanation of 
the connection between monntain ranges and trains of volcanoes 
consistent with a rigid globe, other than that to which T refer it, 
viz. the production of fusion throngh a diminution of pressure 
due to the partial support of the mountains by the lateral thrust 
which has upraised them. Dr. Tlunt suggests that Ilquefaction 
may take place beneath such ranges, through zwcreased pressure 
promoting the liquefaction of the water-impregnated mass ; and 
quotes the late Archdeacon Pratt as maintaining the existence of 
a greater pressure beneath mountain ranges. 

In reply, I may be allowed to ask Dr. Hunt for a reference to 
such an expression of Pratt’s opinion. T cannot call to mind 
any passage of his to that effect. The result of his calcenlations 
of the attraction of the Himalayas upon the plumb-line showed 
that they do not attract so much as they ought to do, and he ex- 
plained this by supposing a deficiency of matter beneath the 
mountains, His own explanation of the phenomena, as given 
in the fourth edition of his Theory of the Earth, finished very shortly 
before his lamented death, is, ‘‘that the varieties we see in moun- 
tains and plains and ocean beds in the earth’s surface, have arisen 
fromthe earth having been once a fluid or semifluid mass, and that 
in solidifying the mass has contracted unequally, so as to form hol- 
lows where the contraction has heen greatest, into which water 
flowed and formed seas and oceans, and to leave high table-lands 
and mountain-ranges where the contra tion has been less.” (He 
speaks here of contraction in the vertical direction ) A geologist 
will, 1 suppose, receive this as a very incomplete explanation ; 
bnt the material point is that the Archdeacon was led to adopt 
it because he had discovered a deficiency of matter beneath the 
Uimalayas. This seems incompatible with Dr, Hunt’s view 
(both with regard to Pratt’s opinion on the subject, and with 
regard to the fact itself) that there is an increased pressure beneath 
mountain ranges. 

It will now appear that my ‘‘ speculation” upon the origin of 
volcanic action was suggested by the proved deficiency of matter, 
and consequently probable diminution of pressure ; and not that 
the idea of diminished pressure was invented to account for vol- 
canic action, I have merely proposed a connection between 
lateral pressure and diminished density which seems most natu- 
ral, namely, that the same pressure which upraised the mountains 
continnes partially to support them. And I cannot see how it 
can do otherwise. For the abutments of the mountains having 
approached by contraction of the crust, cannot again recede 
without expansion, which cannot take place. Dr. Ulunt’s view 
of the liquefaction of lavas, to my mind, requires explanation. 
Admitting that pressure promotes aqueous liquefaction in heated 
rocks, when rocks so liquehed began to rise in a volcanic mass, 
would they not be brought under diminished pressure, and would 
they not become immediately solidified, so that they could not 
reach the surface in a finid state ? 

Moreover, since liquefaction, according to this view, is increased 
by pressure, the interior parts of the earth being under greater 
pressure than the more superficial strata, ought, at least to that 
depth where water is present, to be more liquid, and this wonld 
be incompatible with the supposition of a rigid globe which Dr. 
Hunt favours. 


Harlton, Cambridge O. FISHER 


The Method of Least Squares 


WILL you allow me to call the attention of Mr. J. W. L. 
Glaizher to the following sentence from Encke, Berliner Jahrbuch 
1853, p. 311. ‘fIch werde mir deshalb erlauben, vdllig dem 
Gange den Lagrange genommen hat folgend, wie konnte man sich 
erdreisten, bei der ungemeinen NKlarheit, Einfachheit und Tiefe 
des grossen Mcisters, eine irgend bedentende Andernng vorzu- 
nehmien, den Theil der Abhandlung hier wiederzngeben, welcher 
den Beweis fiirdas alithmetische Mittel enthalt, und selbst Satze, 
die im Grunde schon die Methode der kleinsten Quadrate in sich 
begreifen.” Also to article 17, Corollary, of the Memoir of 
Lagrange. 

This is not the place to discuss the doctrine of the Method of 
Least Squares ; but I may say that in my judgment the method 
rests on the assumption of the principle of the arithmetical mean, 
an assumption which is justified by an universal experience. 
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Having made this assumption, the rule that the sum of the squares 
of the remaining errors is a minimum follows very simply : céd« 
the late Memoir of Tlansen, art. 3. 

With regard to the practical application of the Method of 
Least Squares, I think the whole honour of its introduction 
belongs to Gauss, The rules which he and his scholar Encke 
have given for the application of the method, and for executing 
the numerical operations, are so complete and perfect that but 
little more can be desired. 

Washington, July 4 Asary ETALL 


Solar Rainbow 


On the toth instant at about half-past seven in the evening 1 
saw part of a well-defined rainbow about 5° west of the zenith, 
the convexity of the how towards the setting sun, which at the 
time was about 3° above the horizon. Light clouds were passing 
beneath the how. There was no rain. 


Brighton, July 15 GrorGE DINNoW 


Hive Bees 7. Mechanism 


I HAVE never followed Huber through his wonderful researches 
into the astounding working proceedings of hive bees—that elder 
Ifuber, who, by the way, aided by so admirable a sponse, 
brought his researches to so successful an issue, notwithstanding 
his blindness. Ilence my excuse, if what I attempt to describe 
as being original to my own sense of observation, prove not so to 
others. I think it is conceded universally that amongst other 
leguminous plants peas have ever been secure from cross fertili- 
sation, one variety with the other, in so far as natural influences, 
insect agency, &c., are concerned. Our stocks of garden peas, 
though known to run weedy and grow inferior when cultivated 
too long upon one kind of soil, very rarely, if ever, sport or vary 
as other plants placed in juxtaposition of species, especially 
varieties, are known todo. So decidedly has this fact been con- 
firmed, that invariably sweet peas, even when it is desirable to 
grow them true to name, are sown in rows, side by side, whites, 
scarlets, blues, &c., with the utmost impunity, And this is 
wholly owing to the fact that the floral envelopes are 
so securely wrapped around the pistil and the stamens, 
that these parts cannot be reached without the exertion 
of more power than the strength bees and similar 
winged insects are supposed ordinarily to possess ; unless, indeed, 
mechanism be called to their aid—a science in itself, but which, 
nevertheless, has been resorted to in the instance to which I 
would direct attention. ere then the hive-bees methodically 
bare the stamens by sheer mechanical force, aud rob each of its 
load of pollen by sense of tonchalone. And this they do in this 
wise. Alighting on the a/c or ‘‘ wings” of each bloom, they 
first of all press their heads up under the base of that part of the 
papilionaceous corolla called the ‘*standard,” or evavé//i, and ex- 
tract what nectar they find, Then, with their little heads firmly 
pressed therein, and holding fast by the four fore legs, they 
exert their power, thus artificially contrived, by treading down 
both the aforesaid wings and the ‘kecl,”’ or car7va, which so 
securely envelopes the sexual organs, that they protrude, so that. 
the anthers are laid bare, when they generally rub the pollen off 
the stamens on to their hairy bellics, only occasionally using one 
hinder leg to aid them. It will be seen that they do this with 
their hinder legs and body, at atime when their heads are entirely 
hidden from view. I have tested these parts in regard to the 
pressure needed to disclose the pollen thus, and find that a pres- 
sure of half to three quarter ounce is necessary ; and computing 
the weight of an individual bee to be about the sixteenth of an 
ounce, we see what an amount of power must be exerted in this 
hind-before, or blindfold manner, by these interesting little 
creatures. 

I should add, however, though T have been a selecter of sweet 
peas for more than a dozen years in other parts of the country, 
as the selection sold by some seedsmen with my signature 
attached confirms, I nevertheless have not previously believed 
in auy power possessed by insect agency ta thus destroy selec- 
tions. Ilere, at Valentines, however, being only seven miles 
from London, it would appear that the bees, like town sparrows, 
are unusually ‘wise in their generation,” and that, owing to 
scarcity of honey-yielding materials, they are driven to such 
wonderful feats as I have explained. 

WILLIAM EARLEY 

The Gardens, Valentines 


The Red Rocks 


lr the peroxide of iron was deposited (as in the Swedish 
lakes) as brown hydrous peroxide, an if long boiling in the 
laboratory may be considered analogous to evaporation im an in- 
land sea, then it would appear froin the following extract from 
Watts’s *‘ Dictionary of Chemistry” that there is no difficulty in ac- 
counting for the colour of the red rocks :— 

‘*A remarkable insoluble modification of ferric bydrate is 
produced by boiling the ordinary yellow hydrate to 2 Fe, O; 3 H.o 
(precipitated from the chloride by ammonia) in water for seven 
or eight hours. The colour then changes from ochre-yellow to 
brick-red, and the hydrate thus altered is scarcely acted upon hy 
strong hoiling nitric acid, and but very slowly by hydrochloric 
acid. In acetic acid, or dilute nitric or hydrochloric acid it 
dissolves, forming a red liquil, which is clear by transmitted, but 
turbid by reflected light ; 1s precipitated by the smallest quantity 
of an alkali salt or a sulphate ; and on addition of strong nitric 
or hydrochloric acid, yields a red granular precipitate, which re- 
dissolves on diluting the liquid with water.” 

The change of colour from brown to red is readily obtained by 
boiling the bydrate in a flask for several hours, as described ahove. 
The change is gradual, and before becoming finally red the pre- 
cipitate is of a chocolate colour, corresponding-with that some- 
times observed in the red sandstones. 

Small pieces of white sandstone, introduced into the flask 
during the boiling, are of course coloured red, and resemble red 
sandstone when taken out and dried. Ike JD), 1, 


Instantaneousness of Lightning 


DvuRING a recent night thunderstorm I got out my colour-‘op, 
with the usual disc of so-called primary colours arranged to blend 
into grey or white on rotation, in order to show to my children 
the instantaneousness of the lightning, and that by its hight 
the disc would, as T had no doubt, appear stationary in one or 
several successive positions according to the character of the 
flash, as it does by the light of an ordinary electric spark from a 
Leyden jar or induction coil. On trying the experiment, how- 
ever, by turning the disc (about forty times in a second) ata 
window ina dark room opposite to the cloud in and from which 
the discharges were taking place, I found that this was only very 
partially the case. When tle direct stroke was actually visible, or 
only slightly veiled by cloud, the effect I looked for was pro- 
duced, the bands of colour standing out clear and apparently 
motionless ; but at other times during the apparently (to the eye) 
prolonged flash, the colours blended so as to indicate a con- 
tinuous fainter light in addition to the occasional instantaneous 
appearance of definite colour and form due to the intermittent light 
of the discharge. Of course I satisfied myself that there was no 
other light toaccount for this, the night and the room being very 
dark in the intervals of the flashes, and I repeated the experi- 
ment in another night storm (oa the 11th) with just the same 
result. The effect appears to be due to the retention of light in 
the cloud by phosphorescence, and, so far as J can find on in- 
qniry, does not seem to have been noticed before. 

If my view is correct, it would explain the fact that distant 
lightning at night, when no cloud is in sight, is apparently so 
much sharper than when nearer, : 

.1 propos to the subject, a letter to the 7yme> describing the 
storm of the rxth inst., speaks of the lightning ‘‘flickering 
with a perceptible rustle "—a curious instance of transference of 
impression from one sense to another, the visnal sensation of 
flickering being exactly analogous to the auditory sensation of 
rustling. Be Wi SUunEn 

Ilampstead, July 20 


Severe Thunderstorm 


A HEAVY thunderstorm passed over this neighbourhood this 
afternoon, One of the flashes was followed by a smart *‘snap ” 
like that of the discharge of a large Leyden jar, or the explosion 
of a heavy percussioncap. The iuterval between this noise and 
the crash of the thunder was about half or three-quarters of a 
second. I have not unfrequently noticed a hissing noise imme- 
diately preceding a violent clap of thunder, but never anything 
so distinctly resembling the sound of the ordinary electric spark. 

% ALEX. BEAZELEY 

Willesden Lane, Kilburn, July 23 
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TECHNICAL EDUCATION 


N Saturday last a meeting was held at the rooms of 
the Society of Arts, of scientific men and others 
interested in the promotion of technical education among 
the working classes, and especially among the skilled 
artisans of this country, Thechair was taken by H.R.H, 
Prince Arthur, who showed in the remarks which he ad- 
dressed to the meeting an admirable appreciation of the 
extreme value of the subject to the future prosperity of 
the country. After the Secretary of the Society of Arts 
had explained the proposal of Captain Donnelly that 
the Society should establish technological examinations 
for the purpose of testing the practical knewledge and 
skill required in the application of the scientific prin- 
ciples involved in each art and manufacture, H.R.H. 
said :— 

“The Society of Arts are endeavouring to encourage 
among those who are practically employed in various in- 
dustries the study of art, and an accurate knowledge of 
its application in each branch of manufacture. The 
Society will not, however, attempt to teach the practice of 
those arts. Their object is rather to lay a sound founda- 
tion of all the principles on which those practices may be 
carried out to the best advantage. The Society wish and 
desire to give certificates, prizes, and scholarships to thase 
who show that to practical skill as workmen they have 
added an accurate knowledge of natural principles in those 
matters. Iam certain the necessity and advantage of 
combining scientific principles with practice will be seen 
by all. J only wonder that we are but just beginning to 
undertake this task. The machinery for these technolo- 
gical examinations already exists, and, in fact, the skeleton 
of industrial universities is ready to our hands, What we 
now require is funds to clothe it with and give it life, and 
to enable it to carry out its work—that is, to obtain suffi- 
cient prizes to encourage and reward the deserving youth 
of this country. If others would only do what Sir Joseph 
Whitworth has done by his noble endowment for mechani- 
cal engineering, we might soon hope to see our most 
sanguine expectations realised.” 

Little by little the country is gradually waking up to 
understanding the principles on which alone its future 
greatness as a manufacturing nation can rest, Many will 
probably echo H.R.H.’s woader that “we are but just 
beginning to undertake this task.” 


VOLCANOES OF CENTRAL FRANCE 


HE conduct of the war against the Goths having 
brought Procopius into Campania, he is thus led to 
give an account of Vesuvius. In the text before me the 
mountain is called Bebios, and ash is said to have fallen 
at Byzantium ; but undoubtedly Vesuvius is meant, and 
there seem to be good reasons for suspecting that “ By- 
zantium” should be “Deneventum.” Both Besutos 
(= Vesuios) and Beneventuin could be so written as 
easily to be mistaken for the names now in thetext. I 
cannot indeed pretend to say whcn, I must leive that to 
the critics. 

Procopius, “ De Bello Gothico,” |. ii. c. 4: “At that time 
Mount Vesuvius was roaring, but there was no eruption ; 
however, in consequence of the rearing, an eruption was 
confidently expected and the surrounding population were 
in great fear. This mountain is about seventy stadii from 
Naples, bearing northwards from that place (rerpanu - 
voy avrj mpos Boppav dvenov), [The real bearing is 
about 10° S, of E. Is he confounding Naples with 
Stabiw, where Pliny died ?]* It is naturally escarped,— 

* It has occurred to me to suggest mpd: Bdavow dpuov for made Boppdv avenov 


This would not_be an unnatural refercace in the secretary of a Byzantine 


general, if the Greck emperors alreuly used that port for military purposes. 


wide-spreading below, but the top steep and very rugged ; 
and on the summit of Vesuvius, in the centre, there is a 
cavern, which appears to be remarkably deep, and it would 
seem as if it extended quite to the extremities (@7yara) of 
the mountain ; and any one who is bold enough to look 
down may see fire in it. Itis of no consequence to the in- 
habitants when no flame is seen above it; but when the 
mountain sends forth an explosive roaring it generally 
happens that not long afterwards a vast quantity of dust 
is thrown up,and if this destructive shower meets a 
traveller on the road he can by no means escape with his 
life ; and if it descends on houses, they fall, crushed down 
by the mass of ash ; and if a violent wind happens to be 
blowing, the ash is carried toa great height, out of people’s 
sight, and is transported wherever the wind may carry it, 
and it may fall in some country at a very great distance. 
And they say that formerly, when it fell in Byzantium 
{az. Beneventum ?], the people there were so alarmed that 
they have made it a rule (¢yywoay) in general assembly 
from that day to this to propitiate the deity by yearly 
supplications (Atrats). At another time (they say) it 
fell in Tripolis in Lybia. And they say that this roar- 
ing first (?) took place a hundred or more years ago, 
and that latterly it occurred much more frequently, 
but with decreasing violence.* ‘They say, too, that when 
Vesuvius happens to eject this dust, the country where it 
falls is sure to produce abundant crops. On this mountain 
especially, beyond all others, the air is very light, and 
highly conducive to hea!th, and time out of mind medical 
men have unhesitatingly sent thither their consumptive 
patients. Such, in the main, are the circumstances in 
connection with Vesuvius.” 

Vesuvius lies about 4o° 47’ N. by 14° 26’ E., Byzantium 
about 41° N. by 28° 59’ E.; so a difference of 14° 33’ of 
longitude on the parallel of 41°, or, by a rough estimate, a 
distance of 750 miles. Is it possible that ashes ever fell 
at that distance in such quantities as to terrify the people, 
and drive them to institute Rogations? Is it likely that a 
professional historiographer, a resident in the very town 
where the alarm is said to have occurred, and where the 
Rogations had been instituted and constantly observed, 
could have first heard of these facts in Italy and from 
Italians? 1f this is scarcely credible, it suggests that we 
should read Beneventum. It is about thirty miles from 
the mountain—a distance not so great but that such events 
might have occurred there. He who wishes to have a 
vivid picture of them, let him read Pliny’s second letter to 
Tacitus (vi. 20) describing what. happened to himself at 
Misenum. The erroneous reading is somewhat counte- 
nanced by the fact that the statement seems intended to 
bean instance of great distance; whereas probably the 
heavy fall of ash and the consequent Rogations alone 
caused Beneventum to be mentioned, and Tripolis was the 
only case of distance. 

While, therefore, the geologists are searching for ash 
at Vienne, the archzologists might oblige us by searching 
the annals of the principal Sees round Vesuvius, especially 
Beneventum. ‘There were also Neapolis, Surrentum, 
Salernum, and perhaps other Secs, which our bishop might 
have held, but the scattered rays of light seem best to 
converge on Beneventum. At a much later date it is 
described as an Imperial vicariat ; did it bear any such 
relation to the empire in the middle of the fifth century ? 
Did it possess walls, a spacious forum, and a resident 
nobility? Could people have seen, or have fancied they 
saw, deer taking refuge in the forum? Isthere any record 

* My translation of this passage is open to criticism. I have even ventured 
toread dmiovpieducrev for dmoyvpcoduevor, and | give an unusual sense to the 
word, by analogy to é@romouréw, dropavddvw, droxparva\itonae &C. The con- 
text seems to me imperatively to demand it. Ihe Latin translation ren- 
ders the text, as it stands, thus :—“ According to them it is now a hundred 
years or more since the prisr roaring occurred ; the memory of the other is 
much more recent ; moreover they affirm that it cannot but be, that, &c.” 
Can ¢iecov be translated by “more recent’? and why such violent as- 
severation about a simple agricultural fact? The difference does not affect 
sion: but it is of some importance in its bearing on the History of 
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or mention of a Bishop Mamertus, or of some intrusive 
bishop who may have been Mamertus? Labbe’s “ Sacro- 
saneta Concilia” (at the British Museum or the London 
Library) might be consulted to see whether any: hint is 
given of Mamertus having been in Italy, cither in the 
letters of Leo, or (more probably) in thase of his suecessar, 
Hilary (iv. pp. 1032—1047). 

Procopius got his information during the first Gothic 
war (A.D. 535-540); the second lasted from a.D. 544 to 
A.D. 548. He died about a.p. 565, at the age of 6o. 
Ought the “century or more ago” to be computed from 
the date of his information, or from the time when he 
wrote? This might make a difference of 10 or 20 years. 
If the former, then the commencement (?) and violence 
of the cruptions are thrown back to the early part of the 
fifth century. In any case they must have preecded rather 
than followed the interval from 455 to 463. Where did 
Prof. Daubeny get his date of A.D. 472? Certainly not 
here. 

It is therefore very likely that about A.D. 455 Vesuvius 
may have been in a state of violent activity. 
Rome was sacked. These are preciscly the conditions 
which the hypothesis requires. Procopius was told that 
the Rogations were occasioned by such eruptions at about 
that date. If, then, Mamertus was the sole (?) author of 
them, he must have been present where the Terrors oc- 
curred. Is there positive evidence of the fact? If no 
positive evidence, for or against, can be found, it will then 
be time enough to go into other questions of probability. 
Here for the present I conclude, 

HENRY NORTON 


WATER ANALYSIS 
We 


1 the last aiticle* we assumed that the object of 

estimating the organic carbon and nitrogen has been 
fully understood by the reader ; but in order to render 
all chance of onr meaning being misunderstood in the 
rematks which are to follow, it will be as well to briefly 
capitulate the reasons which 1ender these determinations 
so valuable. Carbon and nitrogen form with hydrogen 
the principal constituents of all organised bodies, and 
hence are found in all the exereta of animals. Nitro- 
gen is found in animals toa much greater extent than in 
plants, while in the inorganic world this latter element is 
scarcely found at all, and carbon only in the form of car- 
bon, coal or carbonic acid, none of which bodies are likely 
to be found in water except the last, the first two being 
insoluble. It hence follows that if a large quantity, or 
indeed any quantity, of carbon and nitrogen be found in 
water, their source can only have been organic in its 
nature, and if the proportion of nitrogen to carbon be 
more than one to five, the source is almost absolutely 
certain to have been animal. 

Accordingly, when we find these two elements exist- 
ing in waters in the proportions just indicated, we are 
justified in assuming the presence cf some form of 
animal or organic contamination in them; and of 
all forms in which this contamination can exist, sew- 
age is the most probable. It will thus be seen that 
when chemists assert that a water is contaminated with 
sewage, they do so on grounds the truth of which is easily 
demonstrable. That such waters containing effete ani- 
mal matters are injurious, no arguments of ours will be 
required to prove; no persons of authority in sanitary 
matters have presumed to assert that such waters are 
harmiess, 

With regard to the method of obtaining evidence as 
to this contamination, however, considerable difference of 
opinion exists, and in the former paper we have endea- 
youred to show the worthlessness of the early processes 
of cstimating organic matter by ignition of the residue, 


* See NaTuRE, vol. vi. p. 104. 
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and by treatment with permanganate of potash; and 
though this last proeess is condemned by all, it is still 
in use. 

We have also given reasons for regarding with dis- 
trust the results obtained by the use of Chapman, 
Wanklyn, and Smith’s method of indirect determination 
of organie matter from the amount of ammonia evolved 
by the water, as we maintain that it cannot be shown that 
the ammonia evolved bears any distinct relation to the 
amount of organie matter present, and that with many 
waters it is difficult to obtain an accurate estimate of the 
ammonia thus evolved. 

The process we Lave now to consider bases its claims to 
confidence on the faet that it gives an absolute determina- 
tion of the quantity of carbon and nitrogen present in the 
water, and that it does do this can, we think, be proved 
without much difficulty. 

The process is based upon the faet that when a bady 
containing carbon and nitrogen is heated in contact with 
cupric oxide to bright redness, the carbon is converted 
into carbonic anhydride at the expense of a portion of the 
oxygen of the cupric oxide, while the nitrogen is liberated, 
partly in the free state and partly in the forms of its lower 
oxides, the quantity ef these latter being reduced as much 
as possible by causing them to pass over the surface of 
rcd-hot metallic copper, which abstracts the oxygen and 
leaves the nitrogen free. In other words, the substances 
are obtained and estimated by what is known to chemists 
as a “ combustion.” 

As far back as 1864 an unsuccessful attempt had been 
made by Weltzien to apply this process to the estimation 
of carbon in water. The failure was due to the very 
minute quantities available for estimation, and to the fact 
that the water was rendered acid with sulphuric acid 
before evaporation, a proceeding which direetly tended 
to vitinte the results, even had no other obstacle inter- 
vened, as the acid gradually concentrated during evapo- 
ration, ultimately beeame sufficiently strong to char and 
decompose much of the organic matter present. 

It was not until Dr. Hermann Sprengel had placed in 
the hands of chemists a new and powerful means of re- 
search in the shape of the admirable air-pump which 
bears his name, that it was possible to estimate directly 
the minute amounts of carbon and nitrogen which water, 
as a rule, contains. 

In March 1868 Messrs. Frankland and Armstrong pub- 
lished a method of water analysis which they had elabo- 
rated, after eighteen months’ work at the snbject. 

A quantity of water proportionate to the amount of am- 
monia found,* and varying from one litre in the case of a 
town water-supply, to 100 eubie centimetres in the case of 
amuch polluted water, is introduced into a flask, and 15 
cubie centimetres of a saturated solution of sulphurous 
anhydride are added, and the water boiled briskly for 
three minutes ; the water is then removed from the souree 
of heat, and a portion introduced into a hemispherical 
lipless glassdish of abont 100 to 120 cubic centimetres capa- 
city ; this is placed on a steam bath, and to the first dish- 
ful two or three drops of a moderately strong solution of 
ferric chloride are added. Should the water leave but a 
small solid residue, or contain little calcie carbonate, a few 
drops of a solution of sodi¢ sulphite should also be added. 
The dish is then covered with a cap of filtering paper 
stretched over a ring of cane, and the evaporation con- 
tinued, the rest of the water being kept warm in the flask, 
and added from time to time to the dish. The laboratory 
in which this operation is performed should be kept free 
from dust, and no ammonia should ever be allowed in it. 

The rationale of the proeess so far is very simple, and 
is as follows :—The first boiling with sulphurous acid ex- 
pels the free carbonic acid in the water, and also any that 


* Ifthe ammonia be less than o'1 part per 100,c00, 1 litre should be used ; 
if more than r’o, a hundred cubic cemtimenes or less, (See Sutton’s 
“Volumetric Analysis.” J. A Churchill, New Burlington Street, 2nd 
Edition, 1271, pp 246-295.) 
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may exist in combination as calcic carbonate, and during 
the evaporation the remaining sulphurous acid reduces 
and expels the nitrous and nitric acids present, in which 
the ferric chloride greatly helps it ; the sulphuric acid 
which is thus formed is neutralised by the calcic sulphite 
(formed during the preliminary expulsion of carbonic 
acid) with liberation of fresh sulphurous acid, or should 
no calcic salt be present, the sodic sulphite is added to 
effect this. 

As soon as the whole of the water is evaporated, the 
residue is carefully detached from the dish by means of a 
flexible steel spatula, and thoroughly mixed with some 
fine cupric oxide ; it is then introduced into a stout piece 
of combustion tube about 430 millimetres long, one end 
of which has been closed, after having been very care- 
fully cleansed, and which has about 30 millimetres of its 
length filled up with coarsely granulated cupric oxide.* 
After the mixed residue and cupric oxide have been 
introduced, the tube is filled up to within 1co millimetres 
of the open end with granular cupric oxide ; a tightly- 
rolled cylinder of copper gauze covered with sheet copper, 
and which has been recently ignited and cooled in a cur- 
rent of hydrogen, is then put in, lastly a few millimetres 
more of granular cupric oxide, and the tube is then drawn 
out in the blowpipe flame, put into a combustion furnace, 
connected with a sprengel pump, and, while the anterior 
part of the tube is being heated to redness, thoroughly 
exhausted of air. The pump is then stopped, and the 
heat gradually carried backwards until the whole of the 
combustion tube has been heated to redness. Any gas 
which may come off is collected from the bottom of the 
Sprengel pump over mercury, and as soon as the gas 
ceases to be evolved, the furnace is allowed to cool slightly, 
and the tube again exhausted. The gas pumped off is 
transferred to an apparatus for the analysis of gases, and 
measured, after the absence of sulphurous anhydride has 
been insured by the introduction into the gas of a drop of 
a solution of dipotassic dichromate. The carbonic anhy- 
dride is then absorbed by potassic hydrate, and the gas 
again measured, the difference being the carbonic anhy- 
dride. To the residual gas a minute bubble of oxygen is 
added to decompose the nitric oxide, should any be present, 
and after the excess of oxygen has been absorbed by pyro- 
gallic acid, the gas again measured consists of nitrogen; to 
this half the difference between the two last readings is 
added, as this represents the nitrogen which had existed 
as nitric oxide, and the result is the total nitrogen. 

All the above data are reduced to measures of weight 

0012562 
(1 + '00367/:760 
gives the weight of cubic centimctres of nitrogen in 
grams. ‘This table of logarithms is carried out for each 
tenth of a degree from 0° to 30°C. 

To those uninitiated in gas analysis, the above may 
sound very complicated ; but in practice it is found ex- 
tremely simple. The whole analysis, including the calcu- 
lations, can easily be carried out in half an hour, and the 
combustion itself need not occupy more, as a rule, than 
forty-five minutes. 

The value of the above process is at once perceived 
when it is remembered that by it o’0000005 gram. carbon 
and o’o: 001 gram. nitrogen are distinctly measurable 
qu. ntitie>, The methods of analysis involving the use of 
gas metric measurements are by very far the most accu- 
rate in the whole range of a science whose very founda- 
tions rest on the possibility of accurately weighing and 
measuring yarying quantities. The great capabilities of 
this method of inquiry have received a splendid demon- 
stration in the researches of Sir Benjamin Brodie on 
Ozone ; and Profs. Williamson and Russell, recoznising 
the peculiar excellence of these methods, have endea- 
voured with considerable success to make them applicable 


by the use of the formula. Log. which 


* Made by igniting and oxidising short pieces of copper wire ; it can be 
obtained from dealers in chemicals. 
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toa more extended range of work, in connection with 
which it will only be necessary to remind the reader of the 
careful determinations of the atomic weights of cobalt and 
nickel made by the latter chemist. 

Notwithstanding these advantages, the application of 
this method to the determination of the organic consti- 
tuents of water has encountered the most strenuous oppo- 
sition in many quarters. 

But until a more absolutely certain method of determining 
the quantities of carbon and nitrogen shall have proved 
Frankland and Armstrong’s process to be in error, it would, 
indeed, be the height of folly to adopt in its place a method 
which, like the Albumenoid process, only professes to give a 
fraction of the nitrogen present (and has absolutely failed to 
prove that it even gives any known fraction whatever) ; 
while it does not even attempt to estimate the carbon at 
all. Again, over 60 per cent. of the errors given by 
Frankland and Armstrong in their paper are minns errors, 
and thus directly tend to favour the Albumenoid process 
when analysis of waters by the two methods are compared ; 
for the Albumenoid process almost invariably gives less 
quantities of ammonia than Frankland and Armstrong’s 
does of nitrogen, It must be borne in mind that these 
absolute errors are almost certainly due to errors in 
weighing the small quantities of substances used to test 
the process, quantities so small that they are admitted by 
the objectors to be only about one-tenth of those usually 
used in organic analysis. 

But in the case of water no weighing at all occurs. A 
measured quantity of water is taken, and the quantity of 
carbon and nitrogen which happen to exist in that 
measure is ascertained, whether it be small or great. 

Again, it has been urged that ammonia is lost during 
the evaporation. This was found to be the case; but it 
was a difficulty only requiring to be known in order to be 
remedied. Accordingly, solution of salts of ammonia 
made acid with sulphurous acid in one case, and with . 
metaphosphoric acid in the other (the last acid replaces 
the first when sewage is operated on), were evaporated and 
the nitrogen determined, and from the loss found two 
tables* constructed, in which each alternate term was an 
absolute determination, and the intermediate ones cal- 
culations. The wonderful constancy’ with which the 
numbers alter for each strength of solution shows how 
accurate the determinations must have been in order to 
obtain them. 

Another valuable proof of the trustworthiness of a 
process is to be found in the degree of agreement exist- 
ing between duplicate determinations made with it; and 
when the process is examined in this way it certainly 
passes the test in the most satisfactory manner, and the 
following examples will show how well duplicate determi- 
nations agree with each other :— : 


Parts per 100,000, 


Organic — Organic 

Carbon Nitrogen. 

Grand Junction Water Company . . 1 "185 ‘030 
4 re 56 ree 2. “172 030 
East London ,, ae “157 "026 
as An a0 am 2 ‘r45 030 
New River _,, so Oe 239 042 
” 2? bed 2 23 1 “O4 2 

The Don al Alford oTEny ‘O24 
rs 9p & 0 2 ante 020 
Lady Well Spring (Dundee) . . . 1 029 035 
be | ead ” . 2 023 033 


Indeed, the numbers given in the Registrar-General’s 
monthly reports exhibit so remarkable an agreement 
among themselves that any unprejudiced judge must 
admit the accuracy of the method by which they were 
obtained. We shall consider the remainder of the subject 
in a concluding article. 


* See Sutton’s “ Volumetric Analysis,” p. 276, and Edition. 
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THE BLIND FISHES OF THE MAMMOTH 
(OGD we OP TREUBIUE. SgWL/OIGES © 


Pee blind fish of the Mammoth Cave has from its 

discovery been regarded with curiosity by all who 
have heard of its existence, while anatomists aud phy- 
siologists have considered it as one of those singular 
animals whose special anatomy must be studied in order 
to understand correctly facts that have been demonstrated 
from other sources ; and, in these days of the Darwinian 
and development theories, the little blind fish is called 
forth to give its testimony, pro or con, 

Before touching upon this point, however, we must call 
attention to the structure of the fish and its allies, and to 
others that are either partially or totally blind. 

In the lancelet (Aranchiostoma) and the hag (lZyxéne) 
the eye is described “as simple in form as that of aleech, 
consisting simply of a skin follicle coated by a dark pig- 
ment, which receives the end of a nerve from the brain.” 
Such an eye speck as this structure gives would only 
answer for the simple perception of light. 1n the young+ 
of the lampreys (Pc‘remyson) the eye is very small and 
placed in a fold of the skin of the head, and probably of 
little use, as these young remain buried in the sand ; but 
as they attain maturity, and, with it, the parasitic habits 
of the adult, their eyes arc developed to a fair size, thus 
reversing the general rule in the class. 

In most other fishes the eyes are developed to a full and 
even remarkable extent as to size and perfection of sight 
in water. In Axazd/eps, or the so-called four-eyed fish of 
the fresh waters of Central and South America, which 
belongs to a closcly allicd family with our blind fish, the 
Cyprinodontide, the eyes are not only fully devcloped, 
but are divided into an upper and lower portion int such a 
way, by an opaque horizontal line, as to give the effect of 
two pupils, by which the fish probably sees as well when 
following its prey on the surface with its eyes out of water, 
as when under water. But it is in the interesting family 
of Cat fishes (S7/ve7d@) that we find the most singu- 
lar arrangement of eyes in perfect adaptation to the 
diversified modes of life of the numerous species. In this 
family the eyes assume nearly every possible modification 
from partial and even total blindness to perfectly developed 
eyes, and these organs are placed in almost every con- 
ceivable position in a fish’s head ; from the ordinary large 
eyes on the side, to small ones on top of the head, enabling 
the fish to see only what is above ; to the oval eyes on the 
side, in some just back of the mouth, situated in such a 
way that the fish can only see what is in close proximity 
to its jaws or even below them. Many genera of this 
family found in South America,t Africa,{ and Asia,|| have 
the cyes so small and buried under the skin, or protected 
by folds or cartilage, as evidently to be of no more use 
than simply to distinguish light from darkness. 

Among the most interesting forms of this family, in this 
respect, is the genus described by Prof. Cope under the 


* Reprinted from the ierican Naturalist, a sequel to ‘The Blind 
Crustacea of the Mammoth Cave.” See Nature, vol. v. pp. 445, 434. 

+ These young lampreys have hecn described under the generic name of 
Ammoceetes, aud it was not until 1856, when Prof. Miiller discovered the fact 
of a metamorphosis in the lampreys, that their tre positiou was ascertained. 
Prof. Muller has traced the history of the common European species, and 
shown that it is three or four years in attaining its perfect form, With this 
fact before us and with the early stages of the Myxinoids still unknown, have 
we uot some reasou for suspectiug that the lancelet may yet prove to be a 
larval form of the Myxinoids, notwithstanding that it is said to lay eggs? 
Why should we not suspect the existeuce in the very lowest vertebrates of 
something akin te alternate generations, or of larva: capable of reproduction ? 
Withont having auy facts to support such an assumption, except that, on 
general principles, the young of Myxine would probably be very much like 
Branchiostoma, aud that its young is uot known, while Brauchiostoma has 
only been found in waters where some species of Myxinoid exists, I think 
that hefore the position of the lancelet is firmly established. we must know 
tke embryology of the Myxinoids; for should the Iancelet prove not to be 
the young of the Myxiuoids, it must uecessarily form a distinct class of 
animals, perhaps as near to the molluscs as to the vertebrates. 

t Pimelodus cyclopinme of Humboldt, Helagenes, Agontosus and other 
genera. 

§ Exutrupius congensis. 

. NArtia, Shillichthys, Bagroides, and other genera. 
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name of Groutias nigrilabris. This fish is very closely 
allied to our common bull pout or horned pout, and of 
aboutthesamesize(teninchesinlength). It was taken inthe 
Conestoga river in Lancaster Co., Pennsylvania, where it 
is “ occasionally caught by fishermen and is supposed to 
issue from a subterranean stream said to traverse the 
limestone in that part of Lancaster Co., and discharge 
into the Conestoga.’ We quote the following from Prof. 
Cope’s remarks on the fish :>*— 

“Two spccimens of this fish present an interesting con- 
dition of the rudimental eyes. On the left side of botha 
small perforation exists in the corium, which is closed by 
the epidermis, representing a rudimental cornea ; on the 
other the corium is complete. Here the eyeball exists as 
a very small cartilaginous sphere with thick walls, con- 
cealed by the muscles and fibrous tissue attached, and 
filled by a minute nucleus of pigment. On the other the 
sphere is larger and thinner walled, the thinnest portion 
adherent to the corneal spot above mentioned ; there is a 
lining of pigment. It is scarcely collapsed in one, in the 
other so closely as to give a tripodal section. Here we 
have an interesting transitional condition in onc and the 
same animal, with regard to a peculiarity which has at 
the same time physiological and systematic significance, 
and is one of the comparatively few cases where the phy- 
siological appropriateness of a generic modification can 
be demonstrated. It is therefore not subject to the diffi- 
culty under which the advocates of natural selection 


Fic. 1.—Cuban Blind Fish: Lucifuga sn bterranens. 


labour, when necessitated to explain a structure as being 
a step in the advance towards, or in the recession from, 
any wzhnown modification necdful to the existence of the 
species, In the present case observation on the species 
in a state of nature may furnish interesting results. In 
no specimen has a trace of anything representing the lens 
been found.” 

When we remember that the lens of the eye in Am5/y- 
opsis has been found, even though the eye is less developed 
in all its parts than in Grov/as, it is probable that a careful 
microscopical cxamination would show its existence in 
this genus also. 

It is interesting to note that this fish is black above 
(lighter on the sides and white below), notwithstanding its 
supposed subterranean habits, and that all the other 
members of the family having rudimentary or covered 
eyes are also dark coloured, while the blind fishes of the 
Mammoth Cave and of the caves in Cuba are nearly 
colourless. This want of colour in the latter fishes has 
been considered as due to their subterranean life. If this 
be the cause, why should the blind cat-fishes retain the 
colours characteristic of the other members of the family 
living in open waters ? 

The fishes which in a general way, so far as blindness, 
tactile sense,and mode of life are concerned, comc the 
nearest to the blind fishes of the Mammoth Cave, are 
those described by Prof. Poey} under the names of Zzcé- 
Suga subterrancus and L. dentatus.. These fishes having 


* Proceedings of the Academy of Natural Sciences of Philadelphia for 
1864, p. 231. 

+ Memorias sobre la Historia Natural de Ja Islade Cuba, por Felipe Pozy. 
Tomo, pp.gs-1tg. Pls. 9, 10, 11. Habana, 1856-8. 

t This species was afterwards referred tothe genus Séygi¢edz Gill, ou ac- 
count of the preseuce of palatine teeth which are wanting in the other spe- 
cies. ‘There are also several cther good characters, to judge from the figures 
of the head, skull, aud brain given by Poey, that would warrant the refer- 
ence of the fish to a distinct genus from ZL, sudterranens, 
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the broad, flattened, fleshy head, with minute cilia, with- 
out external eyes, and inhabiting caves so similar in 
structure to the Mammoth Cave, nake a comparison of 
them with the fishes of the Mammoth Cave most interest- 
ing. This is greatly enhanced by the fact that the Cuban 
fishes belong to a family of essentially marine habit, quite 
far removed from <Avzd/yopsis. The fresh water ling 
(Lotz), belonging to the same great group of fishes (though 
to a distinct family or sub-family) containing the cod on 
the one hand and the Cuban blind fish on the other, is 
probably the nearest fresh water relative of the Cuban 
fish, but the nearest representative yet known is the marine 
genus Brofuda, one species of which is found in the Carri- 
bean Sea. 

In the Cuban blind fish we find ciliary appendages 
on the head and bady quite distinctly developed, evidently 
of the same character as those of Amddyopsis, and answer- 
ing the purpose of tactile organs. These cilia are in the 
form of small but plainly visible protuberances (remind- 
ing one of the single fleshy protuberance over the opcr- 
cular opening just back of the head in Awb/yopsis). 
There are eight of these on top of the head of a specimen 
I hastily examined, received from Prof. Poey by the 
Museum of Comparative Zoology, and quite a number 
arranged in three rows on each side of the bady, showing 
that tactile sense is well developed in this fish: though it 
is rather singular that the barbels on the jaws, so usually 
developed as organs of touch in the cod family and its 
allies, are entirely wanting in this fish. 

The brain of Lucifitea sublerraneus, as represented by 
the figures of Poey, differs very much from that of Z, 
dentatus and of Amblyopsis. In all, the optic lobes are 
as largely developed as in allied fishes provided with well 
developed eyes. In Lucifuge subtcrrancus the cerebral 
lobes are separated by quite a space from the round optic 
lobes, which are represented as a little larger than the 
cerebral lobes, and also of greater diameter than the cere- 
bellum ; this latter being more developed laterally than 
in either Z. dextatus or Amblyapsis. The three divisions 
ofthe brain are represented, froni a top view, as nearly 
complete circles (without division into right and left lobes), 
of which that representing the optic lobes is slightly the 
largest. 
lobes are represented as divided into right and left lobes, 
asin mdlyopsis, and the cerebellum does not extend 
laterally over the medulla oblongata as in LZ. sudlerraneus, 
but, as in Avd/yopsis, is not so broad as the medulla, 
and, projecting forwards, covers a much larger portion of 
the optic lobes than is the case in Z. swbtervancus. 

The Cuban blind fish has the body, cheeks, and oper- 
cular bones covered with scales. As in Amdlyopsis, the 
eyes exist, but are so imbedded in the flesh of the head as 
to be of nouse. The outline cut here given (Fig. 1), 
copied from Poey, is very characteristic of the form of 
the fish, but does not exhibit the fleshy cilia or details of 
scaling. 

The first notice that I can find of the Mammoth Cave 
blind fish is that contained in the “ Proceedings of the 
Academy of Natural Sciences of Philadelphia,” vol. i. 
p. 175, where is recorded the presentation of a specimen 
to the Academy by W. T. Craige, M.D., at the meeting 
held on May 24, 1842, in the following words :— 

“ A white, eyeless crayfish (Astacus Bartoni?) anda 
small white fish, also eyeless (presumed to belong to a 
sub-genus of S7/uss), both taken from a small stream 
called the River Styx in the Mammoth Cave, Kentucky, 
about two and one-half miles from the entrance.” 

Dr. DeKay, in his “ Natural History of New York 
Fishes,” p. 187, published in 1842, describes the fish, from 
a poor specimen in the Cabinet of the Lyceum of Natural 
Ilistory of New York, under the name of Amdlyopses* 
spelwens.4 De Kay’s description is on the whole so cha- 


* Obtuse vision. 
+ Of a cave. 
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racteristic of the fish as to leave no doubt as to the species 
he had before him, though the statement that it has eight 
rays supporting the branchiostegal membrane (instead of 
six), and that the eyes are “ large” but under the skin, 
must have been due the bad condition of his specimen, 
and to his taking the fatty layer covering the minute 
eyes for the eyes themselves, as pointed out by Prof, 
Wyman. Dr. DeKay placesthe genus with the Siluridze 
(cat-fishes), but atthe same time questions its connection 
with the family, and says that it will probably form the 
type of anew family. In 1843 Prof. Jeffries Wyman* 
gave an account of the dissection of a specimen in which 
he could not find a trace of the eye or of the optic nerve, 
probably owing to the condition of the specimen, as he 
afterwards t found the eye spots, and made out the struc- 
ture of theeye. When describing the brain, Prof. Wyman 
calls attention to the fact of the optic lobes being as well 
developed as in allied fishes with well developed eyes, and 
asksif this fact does not indicate that the optic lobes are 
the seat of other functions as well as of that of sight. He 
also calls attention to the papillae on the head as tactile 
organs furnished with nerves from the fifth pair. 

Dr. Theo. Tellkampft was the first to paint out the 
existence of the rudimentary eyes from dissections made by 
himself and Prof. J. Miiller, and to state that they can be 
detected in some specimensas black spots under the skin 
by means of a powerful lens. Prof. Wyman afterwards 
detected the eye through the skin in Several specimens. 
Dr. Tellkampf also was the first to call attention to the 
“folds on the head, as undoubtedly serving as organs of 
touch, as numerous fine nerves lead from the trigeminal 
nerve to them and to the head generally.” 

It is also to Dr. Tellkampf that we are indebted for the 
first figure of the fish,§ and for figures illustrating the 
brain and internal organs. The descriptions of the ana- 
tomy of the fish by Drs. Tellhkampf and Wyman are all 
that have ever been written on the subject of any impor- 
tance, with the exception of the description of the eye by 
Dr. Dalton, whose paper, inthe Mew Vork JJedical Tintes, 
vol. ii. p. 354, | have not seen. Prof. Poey gives a com- 
parison of partions of the structure with that of the Cuban 
blind fishes. 

Dr. Tellkampf proposed the name of Aeteropye77|| for 
the family of which, at the time, a single species from the 
Mammoth Cave was the only known representative, and 
makes a comparison of the characters with those of 
Aphredoderus Sayanus,a fish found only in the fresh 
waters of the United States, and belonging to the old 
family of Percoids, but now considered as representing a 
family by itself, thouzh closely allied to the North Ameri- 
can breams (Povzot?s), and having the anal opening under 
the throat, as in the blind fish. 

Dr. Storer,‘i not knowing of Dr. Tellkampf’s paper, 
proposed the name of //yfs@ide, for the blind fish, and 
placed it between the minnow and the pickerel families, 
in the order of Malacopterygian, or soft-rayed fishes. 
According to the system adopted by Dr. Giinther, it 
stands as closely allied to the minnows, Cyprinodontide 
(many of which are viviparous and have the single ovary 
and general character of the blind fish), and the shiners, 
Cyprinidae, of the order of Physostomi. Dr. Tellkampf, 
in discussing the relations of the family, points out its 
many resemblances to the family of C/pesoces, and its 
differences from the Siluroids, Cyprinodontes, and Clu- 
peoids, with which it has more or less affinity, real or 
supposed. Prof. Cope in his paper on the Classification 

* Silliman's Journal, vol. 45, P- 94+ 

+ Proceedings Boston Suc. Nat. Hist., val. 4, p. 395. 1853. 

t Muller's Archiv, fur Anat., 1844, p. 392. Reprinted in the New York 
Fournal of Medicine for July, 1845 p. 84, with plate. 

§ The only other figures of the species, that I an aware of. are the simple 
outlines viven in Poey's ‘‘ Mem. de Cuba," the woodcut in Wood's ‘ Ilus- 
trated Natural History.""and the cut in Tenney's ‘Zoology.” None of 
these figures are very satisfactory. 

|| From the advanced po.ition of the terminus of the intestine being so dif- 


ferent from the position which it has in ordinary fishes 
{| “Synopsis of the Fishes of North America,” published in 1846. 
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of Fishcs* places the 17b/yopsis in the order of Haplomi 
with the shore minnows, pickcrel and mud fish, and in an 
article on the Wyandotte Cave,t he says that the Cyprino- 
dontes (shore minnows) are its nearest allies, ‘This 
arrangement by Prof. Cope places the Haplomi between 
the order containing the herrings and that containing 
the electric ecl of South America, all included with the 
garpike, dog fish of the fresh waters (4yza), cat fishes, 
suckers, and eels proper, &c. in the division of Physostomi 
as limited by him. : 

Prof. Agassizt in 1851 stated thatthe blind fish wasan 
aberrant form of the Cyprinodontes. 

Thus all those authors who have expressed an opinion 
as to the position which the fish should hold in the natu- 
ral system, have come to the same conelusions as to the 
great group, division, or order, into which it should be 
placed. For all the terms uscd above, when reduced to 
any one system, bring Amédlyofsis into the same gencral 
position in the system ; its nearest allies being the min- 
nows, pickerels, shiners, and herrings ; and unless a care- 
ful study of its skeleton should prove to the contrary, we 
must, from present data, consider the family containing 
Amblyopsis as more nearly allied to the Cyprinodontes, 
or our common minnows having teeth on the jaws, than 
to any other family, differing from them principally by 
the strueture of the several parts of the alimentary canal 
and the forward position of its termination. 

l have thus far mentioned only one species of blind 
fish from the cave, the Avwzdlyopsis spelaus. The watcrs 
of the eave not only contain another species of blind 
fish, differing from Asdlyopsis in several particulars, 
especially by its smaller size and by its being without 
veutral fins, which ] have identified as the 7yphlichi/iys 
subterraneus of Dr. Girard; but also a fish with well 
developed eyes, as proved by the account given by Dr. 
Tellkampf, and by the drawing of a fish found by Prof. 
Wyman, in 1856, in the stomach of an sizzblyops7s he 
was dissceting. It is very much to be regretted that the 
specimen is not now to be found, and that it was so 
mueh aeted on by the gastric juice as to destroy all cx- 
ternal characters by which it could be identified from the 
drawing which Prof. Wyman made of it. which is of 
about natural size. Dr. Tellkampf remarks on the fish 
with eyes are as follows :— 


“ Besides the colourless blind fish, there are also others 
found in the eave, whieh are black, commonly known by 
the name of mud fish. 1 saw a dark-coloured fish in the 
water, but did not suececd in catehing it. The latter are 
said to have eyes, and arc entirely dissimilar to the blind 
fish.” 


The name ‘ mud fish,” given io this fish with cyes, and 
the statement that it is of a dark colour, together with the 
drawing by Prof. Wyman of the fish found in the stomach 
of the blind fish, showing the position of the dorsal fin to 
be the same as in the fish commonly called mud fish in 
the fresh waters of the Middle, Wesicrn, and Southern 
States, perhaps indicates the fish with eyes to be a specics 
of JJelanura. This fish is ealled mud fish from the habit 
of burying itself in the mud, tail first, to the depth of two 
to four inches, and of remaining buried in the mud in our 
western ditehes during a time of drought. This habit, 
perhaps, in a measure fits it for a subterranean life, The 
occurrence of a fish belonging to the same family with 
the blind fish, but with well developed cyes, in the subter- 
ranean streams in Alabama, however, renders it probable 
that the cave fish with eycs may be the same or an allicd 


species, and the drawing by Prof. Wyman would answer | 


equally as well for it. 
The fact that the 4w7d/yops7s suececded in catehing a 
fish of probably very rapid and darting movements, shows 
* slamerican Naturalist, vol. v. p. 57y, 1071- 
t dudianopolis Daily Fournal of September 5, 1871. 


Mag. Nat. Hist., Nov. 1871. 
1 Sildiman'’s Fournal, p. 128. 
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that the tactile sense is well developed, and that the blind 
fish must be very aetive in the pursuit of its prey; pro- 
bably guided by the movement which the latter makes in 
the water so sensibly influencing the delicate tactile organs 
of the blind fish that it is enabled to follow rapidly ; while 
the pursucd, not having the sense of touch so fully deve- 
loped, is constantly eneountering obstacles in the dark- 
ness. 

In describing the habits of the blind fish, Dr. Tellkampf 
says — 


“Tt is found solitary, and is very difficult to be caught, 
since it requires the greatest caution to bring the net be- 
neath them without driving them away. At the slightest 
motion of the water they dart off a short distance and 
usually stop. Then is the time to follow them rapidly 
with a net and lift them out of the water. They are 
mostly found near stones or rocks which lie upon the bot- 
tom, but seldom near the surface of the water.” 


Prof. Cope, in describing ,the habits of the blind fish 
whieh he obtained in a stream that passes into the Wy- 
andotte Cave, though he entered it by means of a well in 
the vicinity of the cave, says that— 


“Tf these Azzlyopses be not alarmed they come to the 
surface to feed, and swim in full sight like white aquatic 
ghosts. They are then casily taken by the hand or net, 
if perfect silence be preserved, for they are uneonseious of 
the presence of an cnemy except through the sense of 
hearing. This sense is, however, evidently very acute, for 
at any noise they turn suddenly downward, and hide 
beneath stones, &e., at the bottom. They must take 
much of their food near the surfacc, as the life of the 
depths is apparently very sparse. This habit is rendered 
easy by the structure of the fish, for the mouth is directed 
upwards, and the head is very flat above, thus allowing 
the mouth to be at the surface.” 


The blind fish has a single ovary, in common with 
several genera of viviparous Cyprinodontes. In three 
female specimens of Ambhlyops7s which I have opened, 
the ovary was distended with large eggs, but no signs of 
the embryo could be traced. In these three speci- 
mens it was the right ovary that was developed, 
and this was by the side of the stomach, and did not 
extend beyond it. The number of eggs contained in 
the ovary was not far from one hundred in the spe- 
cimen examined. As the embryos devclop, the mass 
probably pushes further back in the cavity and also ex- 
tends the abdominal walls. That this fish is viviparous is 
proved by the statement made by Mr. Thompson before 
the Belfast Natural History Society* that onc of the 
blind fishes frem the cave, four and a half inches long, 
“was put in water as soon as captured, where it gave birth 
to nearly twenty young, which swam about for some time, 
but soon died. These, with the exception of one or two, 
were carefully preserved, and fifteen of them are now 
before us (at the meeting, I wish they were here), they 
| were each four lines in length.” 

It is singular that no mention is made regarding these 
young, as to the presence or absenee of eyes, and, as if it 
was fated that this important point should remain un- 
noticed as long as possible, it is equally singular that Dr. 
Steindachner omitted to examine some very young speci- 
mens which he reccived from a friend a few months since 
and sent to the Vienna Museum, where they will remain 
unexamined until he returns there. 1 saw the Doetor 
only a week after these, to me, interesting specimens had 
been sent abroad, and he was as grieved as 1 was dis- 
appointed at my being just too late to take advantage of 
them, 

At what time the young are born has never been stated, 
but judging from such data as I can at present command, 
I think that it must be during the months of September 


* Annals and Mag. of Natural History, vol. sili. p. 112, 1844, 
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and October. Specimens collected during those months 
would probably contain embryos in various stages of 
development, the examination of which would undoubtedly 
lead to most interesting results. 

The largest specimens I have seen of Amblyopsis are 
several males and females, each from four to four and a 
half inches in length, which seems to be about as large as 
the fish grows, though Dr. Giinther mentions a specimen 
in the British Museum of five inches in length. The 
largest specimen captured of late years is said to have 
been taken during the summer of 1871, and sold for ten 
dollars to a person who was so desirous of securing the 
precious morsel that he had it cooked for his supper. The 
smallest specimen I have seen was one and nine-tenths 
inches in length, F. W. Putnam 


NOTES 

ADDRESSES of sympathy with Dr. Hooker, in the difficult 
position in which he is placed with regard to the management 
of Kew Gardens, are flowing in on all sides, from those in- 
terested in the maintenance of Kew as a scientific establishment. 
s\t a meeting of the leading botanists and hoiticulturists held 
last weck at the office of the Cardencr’s Chronicle, resolutions 
wore unanimously passed expressing the sympathy of the meeting 
wih Dr. Wocker, and in favour of an address to Mr. Gladstone, 
calling attention to the eminent services rendered by him to 
science, and pointing out that it is absolutely essential for the 
cflicient management of the establishment at Kew that the Di- 


rector must have complete control over the subordinate officials, | 


frce from any interference in matiers of detail from his official 
superiors. The same course has becn followed by the Council 
of the Royal Morticultural Society, and by its various com- 
mittees. Ata Council of the Royal Botanic Society, specially 
summoned for the purpose on Saturday last, similar resolutions 
were passed, The Council of the Meteorological Society has 
sent to Mr. Gladstone, Lord Derby, Sir John Lubbock, and Dr. 
Tooker, copies of a resolution in the same direction. 


AN interesting sovr was held at the Royal Albert Ilall on Thurs- 
day evening Jast, under the auspices of the Society of Telegraph 
Engineers, with the aid of the Postal Telegraph Department. 
A model of every kind of telegraph instrument which has been 
generally used for commercial purposes from the opening of 
telegraphs to the present time was exhibited. Each apparatus 
wes connected up with wires proceeding from the central hall to 
the galleries, and thus the actual practical working of the tele- 
graph system was made apparent to those present in a very 
effective manner. A descriptive lecture was at the same time 
given by Mr. W. II. Preece, of the Postal Telegraph Depart- 
n.ent, who lucidly explained the action of the electric current in 
producing the simple elementary signals. The admirable manner 
in which the lecturer made himself heard in every part of the 
vast assembly was a general subject of remark. The most in- 
teresting feature of the entertainment was the direct and instan- 
taneous working with India. ‘urrachee, the terminus of the 
Indo-European line in India, a distance of upwards of 5,000 
miles, was the town selected, and, in reply to a message of 
inquiry, that station said, “]lere, NKurrachee,” and followed it up 
with the announecment that‘‘locusts are swarming in Scinde.” 
After the conversations held with India from the Albert Ifall 
were concluded, the Grand Vizier of lersia, who was at Teheran, 
sent to the Albert [Iall a warm message of congratulation to 
the Prince of Walcs, 


Les Alondes speaks with contempt and surprise of the treat- 
ment which science meets with at the hands of the British 
Government, referring particularly to the refusal of the latter to 
grant a sum for the purpose of enabling scientific men to make 
matine explorations on the coasts of Europe and India, and 


to the conduct of Mr. Ayrton towards Dr. Hooker. The 
latter is spoken of as a gentleman ‘‘eminent, talented, 
universally honoured for his integrity, loved for his courteous 
manner and the goodness of his heart, and who has devoted to 
the service of the State a Jife not only laborious hut illustrious.” 


THE new Irench Association for the Advancement of Science 
intends to hold its first meeting at Bordeaux in the month of 
September next, commencing on the 5th. 


WE are sorry to see the following paragraph in Les AZondes of 
July 18 :—‘*No one has yet responded to the appeal we made 
to the French savants totake part in force (ex nombre) in the 
Brighton meeting, which opens on August 14. We shall not 
organise this scientific excursion unless we are able to count upon 
a sufficient number of adherents. There is no time to lose.” 
We hope it is not tco late, and that something like a representa- 
tive party may be yet organised from among all classes of French 
men of science, We are sure we can promise they will be 
heartily welcomed and hospitably treated at Brighton. 


THE Annual Meeting of the Britlsh Medical Association will 
be held in Birmingham on the 6th, 7th, 8th, and oth days of 
August next. 


Mr. W. A. Titpen, D.Sc. Lond., Demonstrator of Prac- 
tical Chemistry to the Pharmaceutical Society, has been appointed 
Chemical Master in Clifton College. 


By the provisions of the late Dr. William J, Walker’s foun- 
dation, two prizes are annually offered by the Boston Society of 
Natural History for the best memoirs, written in the English 
language, on subjects proposed by a Committee appointed hy 
the Council. [or the best memoir presented, a prize of sixty 
dollars may be awarded ; if, however, the memoir be one of 
marked merit, the amount may be increased, at the discretion 
of the Committee, to one hundred dollars, For the memoir 
next in value a sum not exceeding fifty dollars may be given ; but 
neither of these prizes is to be awarded unless the papers under 
consideration are deemed of adequate merits. Memoirs offered 
in competition for these prizes must be forwarded on or before 
April 1, 1873, "prepaid, and addressed, ‘Boston Society of Natural 
History, for the Committee on the Walker Prizes, Boston, Mass.”” 
Each memoir must be accompanied by a sealed envelope cn- 
closing the author’s name, and subscribed by a motto corre- 
sponding to one borne by the manuscript. The subject of the 
Annual Prize of 1873 will be ‘On the Development and 
Transformations of the Common House Fly.” 


THE Academy of Sciences and Belles Lettres of Caen has 
offered a prize of 4,000 francs for a paper on ‘‘ The part played 
by leaves in vegetation,” What is wanted is an account of exact 
experiments and new facts calculated to clear up, invalidate, 
confirm, or modify the doubtful points in the received theories. 
Papers must be sent in before December 31, 1875, addressed to 
M. Travers, secretary of the Academy, Caen. 


On Thursday last Mr. Thomas Baring, M.P., F.R.S., dis- 
tributed prizes and certificates to the students who had passed 
the examinations connected with the educational courses of 
lectures delivered at the London Institution dwing the past 
session. In the examination on Prof. Ifuxley’s lectures, ‘fOn 
the Physiology of Bodily Motion and Consciousness,” the first 
prize was gained,by IT. B. Ifyde, jun. ; the second by Miss Caro- 
line Lloyd ; and the third hy A. J. Wallis. In the examina- 
tion on Dr, Odling’s course, ‘*On Elementary Chemistry,” the 
first, second, and third prizes were carried off by HI. Louis, A. 
J. Richardson, and Miss Eleanor F. Garrett. In the examina- 
tion connected with the lectures ‘‘On the Theory of Music,” 
delivered by Mr, E. J. Hopkins, the first prize was obtained by 
Alfred Tare, and the second hy Miss Frances S, Voysey. In 
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the examination on Prof. Lentley’s course, *f On the Classifica- 
tion of Plants,” Miss Eleanor I’. Garrett gained the first prize, 
Miss Elizabeth J. Gurrett the second, and L. T. Thorne the 
third. Sixty-six Pass Certificates were granted, and no fewer 
than twenty-two young ladies were among the successful candi- 
dates. 


WE are glad to see from the report on the teaching of Prac- 
tical Physiology in the London schools, which appears in the 
Medical Times of Saturday, that the means and method for 
teaching this subject to University College, the only one yet re- 
ported on, are in every way satisfactory, 


Tarper's Weekly vecords the death of Mr. Coleman T. Robin- 
son, of New York, a gentleman well known for the attention 
he has paid to the subject of American lepidoptera. A man of 
wealth, and able to gratify his tastes in this direction, he ac- 
quired, by his own efforts and by purchase, a very extensive 
cabinet, embracing over twenty thousand specimens, which not 
long ago he presented to the American Museum of Natural 
Vlistory in the Central Park. Mr. Robinson published quite 
extensively upon American lepidoptera—a paper upon the 
sphinges of Cuba being perhaps the most important. In some 
of his labours he was associated with Mr. Grote. 


We hear from America of the death of Mr. Robert Swift, 
who had paid great attention to terrestrial and marine mollusca. 
Ilis valuable cabinet of shells will be presented by his daughter 
to the Philadelphia Academy of Sciences. Ile had already 
given to the Museum of the Smithsonian Institution an extensive 
series of specimens of the birds of St. Thomas and Porto Rico. 


A MONUMENT has been erectel to Boerhaave, the great 
naturalist and physician, at Leyden in lIoWand, The statue is 
11 ft. Sin. high, and stands on a pedastal of 1oft. in height. 
The figure represents hin a3 a professor le-turing, 


WE learn from the Zivees of Jz tia of Jane 28 that the Afters 
Alait and other journals in the Madras Presidency are altozeth or 
discontented with the recent judgm ant of the Court of Inquiry as 
to the cyclone, to which we referrel last wesk. ‘The Jfar/ has 
subjected the judgment to a searching criticisn, and, after com- 
paring it with the evidence, concludes that the Court throughout 
has erred egregiously on the side of severity. It seems to be 
thought that the Board of Trade will cither reverse or motify the 
Court’s judgment. 


Dr. E, DecAISNE, i1 a note communicated to the Academy 
of Sciences on the 3rd of June, shows that from the triple point 
of view of the fecundity of marriages, of the absolute number of 
births, and of the excess of births over deaths, France occupies 
the lowest place of all the European States, In Prussia 100 
marriages give 460 children; in France the same number of 
marriages give only 300 children. In Prussia the number of 
births for each 100 of the population generally is 3°93 per annum ; 
in France there are only 2°55. In Iessia the excess of births 
over deaths in each million of the population is 13,009 per 
annum, whilsc in France it only amounts to 2,400. “If we ad 
mit,” says Dr. Decaisne, ‘‘as a conclusion from the abave figures, 
that the doubling of the population of France, despoiled of two 
of its finest province, and by unheard of disasters, will require 
170 years to be effected, whilst that of Prussia requires only 42 
years, Great Britain 52, and Russia 66, some estimate may be 
made of the amount of the evil that has befallen this country.” 
ITe docs not hesitate to say that, as the first step towards the res- 
toration of the former power of France, the first thing that should 
occupy her state:men is the reconstitution, the reorganisation of 
human life ; and everyone should throw aside that false patriotism 
which has been the cause of so much ill, 


Av its last session the Congress; of the United States made an 


appropriation of 75,000 dollars for the continuation of Professor | 
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ITayden’s geological exploration of th» Territories ; and on the 
15th of June the Professor had already established his camp at 
Ozden, Utah, preparatory to prosecuting his researches. The 
present session seems likely to be marked by still further additions 
to our knowledge of the physical and natural history of the 
czntral and western regions of the United Statcs. 


ACCORDING to the Fale College Courant, a new era in the 
educational development of the Japanese has been entered upon 
in the opening of an exhibition of curiosities of nature and art in 
Yedo in the beginning of April last. The formation of collec- 
tions of this kind is usually characteristic of an advanced stage 
of culture ; and in imitating the uropean and American ex- 
ample in this respect the Japanese show their great superiority 
to the Chinese and other Oriental nations, The exhibition re- 
ferred to was opened in a temple sacred to the spirit of Con- 
fucius, and situated in the grounds of the old Chinese college. 
This institution was the chief seat in Japan of the study of 
Chinese literature, but has been closed for some years, as the 
study of the Chinese has now become obsolete. The exhibi- 
tion, to which a charge for admission of about two cents was 
made, was projected by the Japanese themselves ; and although 
small, yet, according to the writer in the Couran?, it was 
really very good and well selected. The specimens were those 
mainly pertaining to the fauna and flora of Japan, embracing 
reptiles, fishes, insects, and birds, the last being well stuffed and 
mounted. Specimens of timber, in polished slabs, were ex- 
hibited ; and the cases of insects were filled with a very great 
variety of species. To the wonders of nature were added 
numesous art curiosities, mainly of old and rare patterns of 
articles of lacquered bronze. 


A CORRESPONDENT of the Chemical News asks why 
the Cavendish Society has for years c2ased to publish works of 
scientific value, and suggests that some of the works of its 
founders and officers ~Faraday, Graham, TTofmann, Daubeny, 
Miller, Stenhouse—as well as others, are so scarce, that their 
publication by the Society would be a Loon to many, and would 
remunerate it for its trouble in publishing them. 


GENERAL Myer, the indefatigable head of the United States 
Signal Service, has proposed, according to //arfer’s Weekly, 
to take the occasion of various balloon ascensions during 
the present season, especially from Boston, to make obser- 
vations in regard to the temperature, barometric pressure, 
and the currents of the higher altitudes of the atmosphere. 
Sergeant Schaeffer, of the corps, has heen detailed for this pur- 
pose, and has been in training for some time preparatory to his 
important work, 


WE learn from the Fifth Annual Report of the Peabody In- 
stitute of Baltimore, for the year ending June 1, that upwards of 
13,000 dollars have been spent on books and binding, and that 
during the year 120 lectures have been delivered at the Institute 
—30 being popular lectures, and 90 what are called class lectures, 
designed for more minute instruction in special branches of know- 
ledge.” Of the popular lectures Prof. W. II. Miles gave ten— 
mostly geolozical—on such subjects as ‘‘ Revelations of the 
Microscope and of the Deep-Sea Soundings,” ‘‘ Coral and the 
Cocal Islands,” ‘‘ (Glaciers, Rivers, and Oceans,” ‘*‘ The Geo- 
logicul ITistory of Man,” &c. The class lectures are divided 
into six courses, of which two are scientific—the one consisting 
of twenty lectures on Physiology by Prof. F. T. Miles, of Mary- 
land University, and the other twenty lectures on Sound and 
Heat by Prof. 11. C. White, of St. John’s College, Baltimore. 
The average number in cach class, independent of single ad- 
mission, was thirty-seven, the chirge for a course of twenty 
lectures being only 3 dols. During the yer 3,883 volumes 


| besi les pamphlets have Leen added to the library, the number of 


readers having been 2,552. 
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JUDGING from the Report of the Exeter Science School in 
connection with the Government Department of Science and 
Art, it seems altogether in a very satisfactory condition, There 
are classes for Physical Geography, Mathematics, Acoustics, 
Light and Ileat, Chemistry, Animal and Vegetable Physiology, 
Geology, Mineralogy, Metallurgy, Botany, Building Construc- 
tion, Theoretical Mechanics, Machine Construction, and Drawing. 
From the number who have passed the examinations, it would 
appear that the classes must have been well attended, and several 
of the students have most creditably distinguished themselves. 

THE following is a list of the electric lights in England and 
France with the dates at which they were erected :—Dungeness, 
Jan. 1862; Cape La Heve, France, South Light, Dec. 1863 ; 
North Light, Nov. 1866; Cape Grisnez, France, Feb. 1869 ; 
Souter Point, England, Jan. 1871; South Foreland, 2 lights, 
Jan. 1872. It is interesting to see that England took the Icad 
in this matter of the adaptation of electric illumination to light- 
house purposes, and it must also be remembered that although 
the first electric light was only erected in 1862, yet that in 1859 
experiments were made under the supervision of the late Vrof 
Faraday which were very successful. 


Mr. WILLIAM F. DENNING, of Bristol, writes us that the 
sun’s surface has recently been in a very disturbed condition. 
On observing the sun on the afternoon of the 12th instant with 
an old qin. metallic-mirror reflecting telescope, he noticed a large 
seattered group of spots in the north-eastern quadrant of the 
disc. This group contained no less than t venty-seven individual 
spots, one of which was of considerable dimensions. It was 
situated on the eastern portion of the group, and was constituted 
of three well-defined umbre and a large irregular penumbra, 
which on the east side was very dark, and on the exteror edge 
pierced with a train of minute dark spots. In the other quad- 
rants Mr. Denning noticed four groups and one isolated spot 
surrounded by penumbra in the north-western quadrant. ‘These 
groups (though insignificant in regard to the dimensions of the 
spots which composed them) contained twenty-one spots in all; so 
that, including the large cluster before referred to, there were 
forty-eight dark spots seen altogether. Several groups of faculz 
were also perceptible in'the vicinity of the margin of the dise. 


Tue first number of the Journal of the Society of Telesraph 
Engincers contains, besides a list of members, and the rules and 
regulations, a record of the proceedings of the Society since its 
formation, including reports of the papers read, and the dis- 
cussions which followed. The members already number about 
280, and among them are the names of some of the most eminent 
scientific men of the time, the President being Charles W. 
Siemens, and the Vice-Presidents Lord Lindsay and Frank I. 
Scudamore, C.B. The society ‘1s established for the general 
advancement of Electrical and Telegraphic Science, and more 
praticularly for facilitating the exchange of information and ideas 
among its members,’’ and consists of members, associates, 
students, and honorary members. esides the President’s 
address, in which he justly maintains that such a special socicly 
“tis necessary for the more rapid development of a new and im- 
portant branch of applied science,” the report contains a paper 
by Mr. R. S. Culley on Automatic Telegraphs, and a sketch of 
the Progress of Sea Telegraphy by Captain Colomb, R.N. The 
latter half of the volume consists of “ Abstracts and [xtracts,” 
bearing on the department with which the society is concerned, 

A NOVEL kind of magazine has made its unpretending appear- 
ance—Zovse Lcazws, a magazine conducted at the Church Stretton 
Private Asylum. It is written almost entirely by members of 
the asylum, and we have seen many madder publications pro- 
ceeding from those who consider themselves sane. As an effort 
to occupy the minds of the unfortunate inmates of such establish- 
ments, the attempt is commendable, and worthy of_all success 
and imitation, 
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hk. J. R. HIND, writing from Mr. Bishop’s Observatory, 
Twickenham, to the 7%mcs, supplies the following interest- 
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| ing sketch of the Eclips:s recorded in Ilistory :— 


“Tt is well understood that the historical eclipses, especially 
those of the sun, have an impoitant bearing upon our knowledge 
of the elements of the moon’s motion, as affording the means of 
testing the accuracy of those elements when carried back to very 
remote times. I send you a brief account of some results I have 
deduced in a systematic examination of these eclipses, making 
only such a selection therefrom as may possibly possess interest 
for the general] reader. I shall omit any reference to the purely 
astronomical conclusions to which I have been led, which would 
be out of place in your columns, and, indeed, would extend this 
communication beyond reasonable limits. 1t may, however, be 
desirable to state that I have employed the last value of the secu- 
lar acceleration of the moon’s mean motion given by Prof, 
Ilansen, of Gotha, the anthor of the latest lunar tables, and have 
combined other important elements as determined by him with 
the results of M. Leverrier’s tables of the sun. From recent in- 
vestigations it appears by no means improbable that we may 
have to rely wholly upon the ancient eclipses in fixing the true 
amount of acceleration in the motion of our satellite. 

“T shall follow the chronological order in the subjoined re- 
marks upon some of the better known eclipses of history. ‘These 
form a part only of the phenomena 1 have rigorously examined 
upon the same system of calculation. 

‘‘i, The Nineveh Eclipse of B.c. 763, June 15.—The dis- 
covery of the record of this eclipse on one of the Nineveh tablets 
in the British Museum was announced by Sir Henry Rawlinson 
in the 4/hencun of May 18, 1867, to which [ refer for details of 
its bearing on the sacred and profane history of the period. In 
the actual state of our knowledge it is the “7 mnes‘a quo for re- 
searches on the historical eclipses, and I believe I am correct in 
saying its value in an astronomical point of view is greater than 
that attaching to the famous eclipse predicted by Thales to the 
lonians, as mentioned by Ilerodotus. ‘The underlining of the 
inscription appears to indicate a phenomenon of unusual cha- 
racter, or that the eclipse was total in ornear Nineveh. Adopting 
for the position of the city the longitude and latitude deduced by 
the Astronomer Royal for the pyramid of Nimrud, I find the 
calculated southern limit of totality woul] pass a few miles south 
of Nineveh, leaving a very large partial eclipse at that city. Very 
trifling corrections in the lunar elements employed would suffice 
to bring the total eclipse over it. In this longitude the duration 
of totality on the central line would be 4m. 20s., the middle of 
the eclipse at half-past 9 local time. 

“2. The Eclipse of nc. 689, January 11.—The idea that the 
retrogression of the shadow on ‘the dial of Ahaz’ during the 
illness of 1fezekiah may have been connected with a solar eclipse 
has given rise to much discussion, and several writers have endea- 
voured to point out how the occurrence might thus be explained. 
Of the eclipses to which attention has been directed, the above 
has perhaps appeared the more probable. It was an annular 
eclipse, and at Jerusalem the sun would present the form of a 
luminous ring for 74 minutes, the iniddle at toh, 18m. In 
Babylon it would have the same appearance for seven minutes, 
It seems hardly probable that the eclipse could have occurred 
much later in the day, though more than one author has con- 
sidered the circumstance essential for the explanation of the 
retrograde motion of the shadow on the ancient form of sun-dial 
by an eclipse. I must leave the reader to judge how far the ex- 
pression ‘the wonder done in the land’ may relate to such a 
phenonienon, which is, of course, a very rare one in a particular 
locality. 

‘¢ 3. The eclipse of Thales, B.c. 585, May 28.—This eclipse, 
which, as Herodotus informs us, terminated the six years’ war 
between the Medes and Lydians under Cyaxares and Alyattes, 
when during a battle ‘day was suddenly turned into night,’ has 
greatly exercised the chronologist and the astronomer, and 
although, misled by imperfeet tables of the lunar motions, they 
have fixed upon other eclipses from time to time, it has keen 
known for some years past that the date distinctly assigned by 
Pliny (the fourth year of the 4$th Olympiad) is the correct one, 
My new calculation throws the shadow precisely over the tract 
of country where with the greatest probability it has been sup- 
posed the contending armies were situated, and in addition it 
indicates a circumstance which I believe has not resulted from 
any previous calculation, and which may not be without its 
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chronological import, viz., that the eclipse was total in Nineveh 
for between three and four minutes shortly before sunset. The 
date of the final destruction of Nineveh is closely connected with 
the eclipse of Thales. 

“<4. The Eclipse of Nerxes, B.C. 478, February 17.—Much 
difficulty has becn experienced by chronologists with regard to 
an eclipse which occurred, according to Ilerodotus, in the early 
spring, when Nerxes was setting out from Sardis on his expedi- 
tion against Greece. Itis certain there was nosuch phenomenon in 
the year B.C. 450, to which this event is usually referred, and 
in examining the eclipses about this period I have found only one 
that canapply. There is no doubt that the sun was very largely 
eclipsed at Sardis on the morning of February 17, B.c. 478. A 
direct calculation for this place shows that more thaa 94-1ooths 
of the sun’s diameter would be covered, the greatest phase ten 
minutes after 11, local timz, The eclipse was annular, and 
Sardis appears to have been just outside the annulus. Onc 
other eclipse only was visible in eastern Europe about this year, 
it occurred B.c. 479, October 2, and has been considered to be 
the one which occurred at the time Cleombrotus consulted the 
oracles at Sparta. Its magnitude there is found to have been 
about 6-roths, the greatest eclipse at oh. 50m. If the eclipse of 
n.c. 478 be truly the one recorded by the historian, the date of 
the battle of Salamis will be required to be brought down two 

ears. 

‘*5. The Eclipse of Agathocles, u.c. 310, August 1§ (Dio- 
dorus, Justin). —On the morning after the feet of Agathocles 
siiled from Syracuse for Africa, the historian tells us the sun was 
eclipsed to such a degree (/axtum fit solis deliguium) that the 
stars everywhere appeared as at night, Though Agathocles 
could hardly have been more than roo miles from Syracuse, it is 
uncertain in which direction he had sailed, or whether he was 
rounding Sicily on the north or south side, and this circumstance 
detracts from the scientific value of the record. My calculation 
throws a central line near the African coast, so that the fleet, 
if sailing southwards, would be near the northern limit of 
totality. 

**6, The Eclipse on the Passage of the Rubicon by Ceesar 
(Dion), B.C. 51, March 7.--This would appear to have been a 
very notable phenomenon on the Rubicon and in Northern Italy 
generally. The eclipse was annular, and the annular phase con- 
tinued 6m. 30s. At Rome there would be a partial ecltpse, about 
three-fourths of the sun’s diameter being covered. A line drawn 
from 9° 24’ E., and 43° 26’ N., to 14" 39’ E., and 46° 15/N., 
will define the course of the central eclipse across Ltaly, and the 
ring-formed appearance of the sun would extend to about 1° 35/ 
north and south of thisline. The Rubicon would be placed 
about midway hetween the ceatral line and the southern limit. 
Near Arimiaum the middle of the eclipse occurred at oh. 50m. 
By some writers (including the Abbe du Fresnoy, ia his valuable 
‘Tablettes Chronoloziques,’) the eclipse is dated Bc. jo; the 
above, however, is the correct year. 

“ A great eclipse las been referred to the year BC. 43 or 44, 
soon alter the death of Julias Coesar, aud it is instanced by Baron 
de Zach and M. Arigo as the first annular eclipse upon record. 
Calculation shows that there could not have been an eclipse, 
annular or otherwise, visible in Italy in either of those years, 
nor, indeed, for several years before or after. The phenomenon 
alluied to was, no doubt, of ameteorvlogical character, and this 
would appear from the passage in Suetonius, one of the authors 
quoted upon the subject. 


“7, The Eclipse of ITerol (Josephus}. —The lunar eclipse 


which 1 take to be the one recorded by the Jewish historian 
during ITerod’s last illness occurred Bc. 1, January 9. On this 
occasion the moon passed nearly centrally through the earth’s 
shadow, entering in at 11h, 23m. P.M. mean time at Jerusalem, 
and emerging at 2h. 57m. A.M, on the roth; the total “eclipse 
continued Im. 393. his is the date recognised by Calvisius and 
recently supporte,] by Mr, Bosanquet. An eclipse in B.C. 4 on 
the night between March 12-13, which other chronologists have 
supposed to be the one referred to, was partial oaly, and dil 
not commence till 1 A.M.; little more than half the moon’s 
diameter was immersed in the earth’s shadow at greatest phase. 

“8, The Eclipse of Phlegon ia the 202nd Olympiad (Euse- 
bius) A.D. 29, November 24.—Totalon a line crossing the Black 
Sea rather west of Odessa in Sinope, thence near the site of 
Nineveh tothe Persian Galf. At Jerasilem a partial eclipse ; 
about 11.10 A.M, eight-tenths of the sun’s diameter would be 
covered ; at ITeliopolis (Baalbec) also partial—nine-tenths. At 
a paint on the central line near Sinope the totality would con- 


tinue 1} minutes. 1]lumboldt mentions that this eclipse had been 
calculated by Wurm, but I have not met with his results. It is 
the only solar eclipse that could have been visible in Jerusalem 
during the period usually fixed for the ministry of Christ. 

“The moon was eclipsed on the generally received date of the 
Crucifixion, A.D. 33, April 3. I find she had emerged from the 
earth’s dark shadow a quarter of an hour before she rose at 
Jerusalem (6.36 r.M.): but the penumbra continued upon her 
disc for an hour afterwards. 

“9, The Eclipse of 113, May 31.—Kepler, after endeavour- 
ing to ascertain the date of atotal eclipse mentioned by Platarch 
as having ‘recently occurred about noon,’ when the darkness 
was like that of night, and stars were seen inall directions, states 
he had found none which accorded better with the description 
than the above. On submitting it to calculation on the modern 
elements, the central line appears to have passed too far north— 
over central Germany. I have not succeeded in discovering the 
date of this eclipse, though 1 have accurately examined several 
at the close of the first and beginning of the second century. 

“jo, The Eclipse of 418, July 19.—Very large at Constan- 
tinople, according to Philostorgius, who relates that at the 
eighth hour of the day the sun was so far eclipsed that the stars 
appeared, anda comet which had not been previously perceived 
became visible during the obscurity, and was watched for more 
than four months afterwards. According to my calculation the 
central line passed somewhat to the south of Constantinople, 
where ninety-five hundredths of the sun’s diameter would be 
covered. Atavery short distance below that point the eclipse 
would be total. This is the second occasion upon which the 
discovery of a comet during a total, or nearly total, eclipse of the 
sun is recorded in history. 

‘*t1. The Eclipse of 671, December 7, oa the attempted re- 
moval of the pulpit of Mahomet from Medina. — Prof. Ockley, 
in his ‘IListory of the Saracens,’ mentions on the authority of 
several Arabian writers, a large solar eclipse which occurred 
about the 52nd year of the Hegira, Vhe Caliph Moawiyah 
having formed the intention of removing the Prophet’s pulpit 
from Medina to his residence at Damascus, his people proceeded 
to do so, ‘ when immediately to their great surprise and astonish- 
ment the sun was eclipsed to that degree that the stars appeared.’ 
Baron de Zach refers the eclipse to 674, October 4, but in this 
he is certainly mistaken—I believe through a wrong assumption 
as regards the moon's latitude, The correct date would appear 
to be 671, December 7. The eclipse of this day was annular on 
the central line. At Medina the greatest phase occurred at 
toh. 43m., when 85-r1ooths of the sun’s diameter would be ob- 
scured. In the clear skies of that part of the world such a degree 
of eclipse might be sufficient to bring ont the brighter planets or 
stars, No larger eclipse, visible at Medina, occurred about this 
epoch. 

ae 12. The Eclipse of 840, May 5.—Among the causes which 
are said to have brought on the maladie de languenr that termi- 
nated the life of Louis le Débonnaire was ‘the fright which a 
total eclipse of the sun had occasioned him.’ Tt is related that 
the King was taken ill at Worms, and having been removed to 
Ingelheim, near Mayence, he died there on June 20. I finl 
the northern limit of totality in this eclipse passed about 100 miles 
south of Worms, and on the central line in this longitude the 
total eclipse continued 5m. 25s., an unusually long interval for 
the latitude of Central Europe. The middle occurred at 1.15 
P.M. with the sun at an altitude of 57°. The phenomenon 
under such circumstances must have been a very imposing one, 
and well calculated in those days to inspire alarm. 

“‘T have already described in your columns the track of the 
total eclipse of 1140, March 20 (William of Malmesbury} across 
this country, and merely refer to it now to add, that if any one 
of your readers is aware of its being recorded as total in London, 
he might be doing an astronomical service by making the fact 
generally known. 

“13. The Eclipse of 1133, August 2 (William of Malmesbury), 
a great solar eclipse, considered as foreboding evil to Henry I. 
of England. —The central line traversed Scotland from Ross to 
Forfar, and the eclipse was, of course, large in every part of the 
country. It would be totalin Northumberland. In the centre 
of Forfarshire totality continued 4m. 20s, Berwick-upon-Tweed 
was about 20 miles within the south limit. 

‘¢ During the existence of the kingdom of Jerusalem there is 
mention of an eclipse which would appear to have been total in 
the city or ils immediate neighbourhood, and has beea variously 
dated from the election of Godfrey of Bouillon in 1097, Iam 
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inclined to think it must be to the eclipse of August, 1133, that | ON PHOTOGRAPHIC IRRADIATION IN OVER- 


the record applies, though previous or subsequent events may 
have been mixed up with it by the historian. Continuing the 
calculation of the track of total eclipse after leaving this island, ] 
find it would enter Palestine near Jaffa, and pass over Jerusalem 
and Lebron, where the sun would be hidden 4} minutes about 
3 %.M., and from Nablous on the north to Ascalon on the soath 
the country would be in darkness for nearly the same interval, 
The magnitude of the eclipse of 1187, September 4, was rather 
more than 9-1oths at Jerusalem, the central line passing between 
eight and nine degrees tothe north ; in the eclipse of 1191, June 
23, the magnitude was about 7-10ths. 

‘€14. The Eclipse of 1433, June 7, long remembered in Scot- 
land as ‘‘the black hour.’—It was a remarkable cclipse, the 
moon heing nearly in perigee and the sun not far from apogee. 
‘The central line traversed the country in a south-easterly direc- 
tion, from Ross to Forfar, passing near Inverness and Dundee. 
Maclaurin mentions that in his time a manuscript account of 
this eclipse was preserved in the University of Idinburgh, 
wherein the darkness is said to have come on about 3 P.M., and 
to have been very profound. By direction calculation for Edin- 
burgh I find the total eclipse commenced at 3h. 3m., and con- 
tinued 3m. 41s. At Inverness totality continued 4m. 32s. The 
after course of this eclipse was north of Frankfort on the Main 
and Munich, over the Dardanelles, south of Aleppo, and thence 
nearly parallel to the course of the Euphrates to the north-east 
border of Arabia. The totality was observed in the Turkish 
dominions according to Calvisius. 

*¢15. The Eclipse of 1598, February 25.—Maclaurin says the 
memory of this eclipse was preserved among the people of Scot- 
land, and ‘ that day they termed Black Saturday.’ He adds :— 
‘There is a tradition that some persons in the north lost their way 
in the time of this eclipse, and perished in the snow ’—a State- 
ment the probability of which our experience of recent pheno- 
mena by no means tends to support. The central eclipse may 
be described as having passed about five miiles south of Stranraer 
to the Bass Rock, a little south of Edinburgh, or, more precisely, 
over Dalkeith. Totality came on at Edinburgh at ich. 15m., 
and continued 1m. 30s, The duration was the same at Douglas, 
Isle of Man. From the rapid motion of the moon in declination 
the course of the central line was a quickly-ascending onc, in 
latitude on the earth’s surface, the total eclipse passing off within 
the Arctic circle, Kepler must refer to another eclipse which 
was observed by Jessenius at Torgau, on the Elbe, though he 
gives the above date. 

“16, The Eclipse of 1652, April 8, to which reference is also 
made by Maclanrin as ‘still famous among the populace of 
Scotland, and known among them by the appellation of Mirk 
Monday.’—The central line passed over the south-east of Tre- 
land, near Wexford and Wicklow, arrived on the shores of Scot- 
land near Burrow Head, Wigtonshire, and running within a few 
miles from Edinburgh, Montrose, and Aberdeen, left the island 
at Peterhead. Greenock and Elgin would be situate near the 
north limit, and the Cheviots and Berwick upon the sonth limit 
of totality. The eclipse was observed at Carrickfergus, Ireland, 
by Dr. Wyberd. I find by direct calculation for this place that 
it was only just within the north limit of totality, which would 
commence at toh. $m. 30s., and continue 44 seconds. This 
short duration may partly explain a curious remark of Dr. Wy- 
berd, that when the sun was reduced to ‘a very slender crescent 
of light, the moon all at once threw herself within the margin of 
the solar disc with such agility that she seemed to revolve like 
an upper millstone, affording a pleasant spectacle of rotatory 
motion.’ Wyberd’s furtherdescription clearly applies to the corona. 

‘*] believe it has been generally supposed that the last total 
eclipse of the sun visible in England was that of 1715, May 3, 
so well recorded by Ilalley in the ‘Philosophical Transactions’ of 
the Royal Soclety, and I was under this impression myself until, 
on calculating the elements of the eclipse of 1724 (May 22), 
observed at Paris, and by the French King at the Trianon, I 
discovered that before reaching France the belt of tetality must 
have traversed the south-west of England, and it now appears 
that the totality did not pass by us unrecorded. 

“1am indebted to the Astronomer Royal for referring me to 
an acconnt by Dr. Stukeley, who observed the eclipse frem 
Salisbury Plain. The duration of totality in that locality would 
be rather less than three minutes. The eclipse of 1724 is there- 
fore the last that has been total in England, and as I have shown 
in a previous communication, there will be no other till August 11, 
1999, and that will he confined to the soush-west corner of the 
country.” 


JING ER OSTBION TE ROLES 


THE most cursory observer of any of the recent corona photo- 
graphs must have remarked the apparent eating-in of the 
prominences over the limb of the dark Moon, A more careful 
examination of the photographs shows that the whole limb of the 
Moon is more or less eaten into, and that the indentations under 
the prominences are only exaggerations of a phenomenon which 
is present at all parts of the limb, but which varies in intensity 
according as the dark limb of the Moon is projected ona brighter 
or less luminous background, ; 

In all over-exposed photographs of luminous objects upon a 
dark background, the brighter parts of the picture are found to 
he surrounded by a nebulous haze or border of light, which in- 
creases the diameter of the image formed by the luminous objects 
at the expense of those which are less luminous, 

This nebulous haze has often been spoken of as ‘‘the extension 
of the chemical action,” but without begging the question of its 
cause, we propose icspeak of it as photographic irradiation. It 
has been found to vary with the time of exposure, and the rela- 
tive brightness of the object and its background. 

On examining the effects of photographic irradiation in a de- 
cidedly over-exposed picture, it will be seen that the nebulous 
fringes round luminous objects are distinctly divided into two 
parts—an inner and very marked border of lizht, following the 
contour of the Iuminous objects, and an outer and much less 
definite haze, thus :— 


shy 


Fie. A 


where Fig. A repiesents a normal photograph, and Fig. B a 
decidedly over-exposed plate from the same object. 

The inner border of light fades gradually from the inside out- 
wards, and it is very difficult, and indeed impossible, to tell 
where the true image of the luminous object cnds, and its photo- 
graphicirradiation begins. While, on the other hand, the bonndary 
between the outer and inner fringes (or halos) of irradiation is 
more definitely marked, although it would be difficult to say with 
any absolute precision, at what point the inner fringe terminates. 

Our first experiments were devised in order to test whether 
reflections from the back surface of the plate played any part 
in the production of the fringes ; for this purpose plates of ebonite 
and the so-called non-actinic yellow glass were prepared. 

In the over-exposed photographs taken on ebonite, it was 
found that the outer haze had entirely disappeared ; while in the 
photographs taken on plates of yellow glass the outer haze is 
still distinctly to be traced, though it is much fainter than on an 
ordinary white glass plate with the same exposure. 

By placing a piece of wetted black paper at the back of an 
unground plate the outer haze may be greatly reduced, while it 
was found that by grinding both the back and the front surfaces 
of a yellow glass-plate, and covering the back witha coating of 
black varnish, the outer haze may be rendered quite imperceptible, 
while, however, the inner border of irradiation still remains as 
before. 

From these experiments we may conclude that the outer haze 
is produced by reflections from the back of the plate ; and the 
action of the wetted black paper in reducing the outer irradiation 
may be explained by the consideration that the change of refrac- 
tive index in passing from the glass to the film of water behind, 
is much less than in passing from glass into air. There is, con- 
sequently, less reflection at the back surface of the plate ; most 


* By Lord Lindsay and Mr, A. Cowper Ranyard. Reprinted from the 
Monthly Notices of the Royal Astronomical Society, June 14, 1872. 
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of the light emerges into the film of water, and is then ab- 
sorbed by the black paper. 

Fig. C represents a photograph taken upon a yellow glass 
plate, with a backing of wet black paper, but otherwise exposed 
under similar conditions to the photograph represented in ]'ig. 1. 


The outer irradiation halo may therefore be entirely avoided 
for the future in any corona or other necessarily over-exposed 
photographs by the use of the opaque plates. If, however, it 
is considered important that the negatives should be capable of 
being copied by transmitted light, the onter halo may still be to 
a great extent avoided by the use of transparent glass plates with a 
backing of wet black paper or black varnish. 

Secondly, as to the inner and more defnitely-marked irradia- 
tion edge which remained and seemed to be unaffected by the 
precautions that had served to rid us of the outer halo. Since 
the inner fringe was equally to be found on an opaque and ona 
transparent plate, we felt ourselves justifed in seeking for iis 
cause in frout of the first or upper surface of the prepared plate ; 
that is, it must be referred either to some action taking place 
within the thickness of the collodion, or to the optical imperfec- 
tions of the instrument. 

In order to determine whether the scene of action lay within 
the thickness of the collodion, we placed an ivory ruler with a 
bevelled edge in immediate contact with the collodion film, The 
piate with the ruler upon it was then exposed within the camera, 
so that the image of an incandescent platinum wire fell partly 
upon the collodion film, and partly upon the ivory ruler. 1{ the 
scene of action lay within the collodion film, we might expect 
the inner irradiation fiinge to extend itself under the edge of the 
ruler, while if it were due to the optical imperfections of the lens, 
the image of the wire would be cut off sharply by the edge of the 
ruler. 

On removing the plate from the camera, and before the ruler 
was shifled from its place on the collodion, the whole was ex- 
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posed fora few seconds to the action of the light from a gas- 
burner, in order that the position occupied by the edge of the 
ruler might be faintly printed upon the collodion film, On de- 
veloping the plate, it was found that the image of the wire was 
sharply cut olf at the place occupied by the edge of the ruler, as 
in Fig. D. 

The very faint action extending inwards under the ruler being 
evidently due to the want of perfect opacity in the ivory, it seems, 
therefore, to be clearly proved that the inner irradiation edye is 
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not caused by any chemical or othcr action taking place within 
the thickness of the collodion ; but must be referred to the optical 
imperlections of the instrument which throws the image upon the 
collodion film, 

It is instructive to remark that the photographic image of the 
wire isnot cut off by an ahsolutely straight line at the edge of the 
ruler, but it is slightly convex, and is separated from the faint 
action which has apparently taken place through the ruler by a 
very narrow bright line, which appears to indicate the presence 
of a small capillary film of liquid along the edges of the ruler, 
forming a miunte cylindrical lens. At the point where the collo- 
dion was acted upon by the hght, the minute cylindrical lens ap- 
pears to have been interfered with, and depressed inwards 
towards the ruler ; we may thercfore conclude that the collodion 
film is slightly swelled or thickened by the action of the light 
upon it.* 

The cause of the inner irradiation-edge secms to be that every 
point of a luminous object is not represented by a simple point 
of light in the Iuminous image ; in other words, the circle of 
least diffusion of any pencil is a curve of seusible area, of which 
the eentral and most intense portions imprint themselves first 
upon the collodion. 

Some further experiments were made in order to test whether 
the size of the circles of least diffusion was chiefly owing to chro- 
matie aberration (in which case the difficulty might be got rid 
of by the nse of reflectors) ;for this purpose a bath of solution 
of sulphate of copper was placed in front of a gas-burner, and 
the triangular diaphragm shown in Fig, A was then placed be- 
tween the sulphate of copper bath and the lens of the camera ; 
but the blue screen thus formed secimed to have very little effect 
in altering the breadth of the irradiation-fringe, only slightly re- 
tarding the rate of its formation ; a similar result was obtained 
on placing a piece of yellow glass in front of the diaphragm ; 
in this case, however, the formation of the fringe was still further 
retarded. 

Photographers have long known that by making use of stops 
they ean obtain a much sharper image. By way of experiment, 
we cut off the edges of the lens with a cirenlar stop, and found 
that the inner irradiation-fringe was thus greatly deereased. It 
seems, therefore, fair to argue that the aberration of oblique 
pencils exceeds in magnitude the other disturbing causes, and 
that it will be well, in making preparations for the photographic 
observation of the transit of Venus, to avoid as much as possible 
all oblique pencils. 

We would, therefore, place our photographic plates in the 
primary focus, and thus avoid the necessarily deep curves of 
any arrangement of lenses which may be used for enlarging the 
image. Whether it would be best to make use of a reflector or 
a refractor, remains to be settled by further experiment, but 
our present experiences would lead us to vote in favour of the 
reflector. 

We cannot conelude without returning our best thanks to 
Mr. H. Davis, who has rendered us able assistance in carrying 
out the foregoing experiments. 


SCIENTIFIC SERIALS 


elunalen der Chemie und Pharmacte, Yebruary and Mareh 
1872.—This double number is unusually bulky ; it contains no 
less than 252 pages, and abounds with much interesting matter. 
The effect of the new management scems to be evident, as the 
last paper published in this number was only received on January 
14; formerly some two or three months generally elapsed from 
the time of the reception ofa paper before its publication, The 
number of the papers renders it impossible in the short space at 
our disposal to give more than a passing glance at some of the 
more important. Amongst them we notice three papers in con- 
tinuation of T.innemann’s researches; these treat of the synthesis 
of normal butyric acid, of butyl alcohol, and on some of the 


* We are at present unable to find any explanation of the slight apparent 
thickening of the end of the image of the wire where it abuts npon the ruler, 
hut the same thickening is to be found in all the plates, 1t may be well to 
remark that it appears evident from slight indication in the negatives which 
it would be difficult to render ina woodcut, that the true edge of the ruler 
coincides with the inner side of the white line (or with the side away from the 
image of the wire). Vhe convexity of the end of the image of the wire can- 
not, therefore, be reganled as indicating even a shght chemical encroach- 
ment. ‘The slightly tapered appearance of the other end of the image of the 
wire is due to the fact that the platinum incandescent wire is cooled at its 
points of contact with the thick copper wires of the circuit. 
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normal butyl derivatives, The author prepared the normal butyric 
acid from iodide of propyl, which le obtained from the producis 
of fermentation. ‘This was boile] with potassic cyanide, and 
the product treated with a’coholic potash, yielding potassic 
butyrate ; from this it is casy by well-known methods to pyre- 
pare the alcohol and its derivatives, many of which have been 
carefully studied and are cescribed in these pages. — Gorup-Besancz 
contributes a paper on the ozone reactions in the neighbourhood 
of the evaporating houses of salt springs (Gradirhiiusern) ; he 
finds that whicn large quantities of water evaporate spantarecusly 
or in acurrert of air, ammonic nitrate and ozone are formed 
in appreciable quantities, and that the nearer to the evaporating 
surface the ozone paper was placed the more intense was the czone 
reaction, Schoilemmer has contributed a paper on the normal 
paraffines. Ife has examined many of them, such as pentan or 
amyl hydride, and hexan and heptyl hydride 5 he finds that by the 
action of chlorine on these pure bodies in each case two isomeric 
chlorides are obtained, and from which a primary and secondary 
alcohol can be produced, which yield a ketone and an acid by 
oxidation. The next paper is by Patera “ On the means of pro- 
tecting textile fabrics, &c., from fire.” The author’s only objec- 
tion to the use of tungstate of soda, which he considers very 
efficient, is on account of its price. Ile proposes as a substitute 
a mixture of four parts of borax and three parts of magnesic 
sulphate, which is freshly prepared and dissolved in 20 to 30 parts 
of warm water ; the fabric to be protected is dipped in the solu- 
tion, wrung out aid dried. A second substitute is a mixture of 
ammonic sulphate and gypsum. These mixturescan be used for 
such things as crape, tulle, muslin, canvas, wood, and rope.— 
Wartha las a short note on the action of potassic hydrate on 
anthraquinone. He finds that at high temperatures these two 
react and form small quantities of alizarin.—Sintenis contributes 
a long and interesting paper “On our knowledge of the benzyl 
ethers;” and Dlopoff another on the oxidation of the ketones, 
both of which deal very thoronghly with their respective subjects, 


THE slmerican Journal of Sctence and Arts for June opens 
with a paper on the early stages of the America Lobster (Z/o- 
marus antericanus Edw.) by Mr. S. J. Smith illustrated with a 
plate. Dr. J. J. Woodward contributes some Remarks on the 
nomenclature of Achromatic Objectives for the Compound Mi- 
croscope, and Prof. A. M. Mayer a description of a new form of 
Lantern-Galvanometer. Mr. S. W. Ford describes some new 
species of Primordial Fossils, and Mr. F. B. Meek some new 
fossils from the Cincinnati Group of Ohio; and a further im- 
portant contribution to paleeontological science is found in of. 
O. C. March’s paper on the Structure of the Skull and Limbs 
in Mosasauroid Reptiles, with descriptions of new genera and 
species, illustrated by four plates. ‘The new genera described are 
Lestosaurus, four species, and RAruesaurus, one species. The 
continued articles from preceding Nos, are Prof. Verrill on Ra- 
diata from the Coast of N, Carolina, and Prof. Norton on 
Molecular and Cosnical Physics. 


THE Scottish Naturalist for July consists mainly of short 
notes of observations and discoveries relating to Scottish Natural 
Tlistory, chiefly Zoology. We find al:o the following articles of 
somewhat greater length:—VDescription of a new Ilemipter, 
aAnthomyia Souchi (the sow-thistle fly), by Mr. Jas. Tardy ; on 
the Nest of /vrmica rufa and its inbabitants, by Dr. Buchanan 
White ; Notes on Scottish Ilemiptera, also by the Editor; On 
the ** Vellow Tins” of the Allan-water, by Dr. W. C. M’Intoush , 
and the continuation of the Lists of Scottish Lepidoptera and 
Coleoptera by Drs. Buchanan White and Sharp. 


SOCIETIES AND ACADEMIES 


LoNpDON 


Royal Society, June 20 —‘‘ On the present amount of Wes- 
terly Magnetic Dcclination (Variation of the Compass) on the 
Coasts of Great Britain, and its Annual Changes.” Wy Stalf- 
Captain Frederick J. Evans, R.N ,F.R.S. 

The rapidly accelerating value within the last few years of the 
westerly magnetic declination over the whole area of the United 
kingdom and the adjacent seas, as observed at the fixed imag- 
netic observatories uf Greenwich, Kew, Drussels, Paris, and also 
at Christiana in Norway, is a subject of importance in practical 
navigation as affecting the compass bearings derived from chaits 
and those laid down for the guidance of pilots. 

The attention of the Hydrographic Department of the Admi- 
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ralty has been constantly directed to this interesting physical 
fact ; and as the duties of Ilcr Majesty’s surveying vessels em- 
pluycd on our shores ketween the years 1866—1870 embraced 
neatly the whole extent of coast line, advantage was thus taken 
lo Cetermine, with great altention 1o accuracy, the magnetic 
declination at widely spread and faveurable localitics, 

The observations thus made by the surveying officers of II.M. 
ravy are given in detail, with the corrections for secular change, 
to Jan. 1, 1872,*for which epoch a chart of the British Islands, 
exhibiting the lines cf magnetic declination of equal value, is 
also appended, By ecmparing these Hncs with the correspond- 
ing lines given in the Declination Chart for 1842-5, Phil. Trans. 
for 1870, art. xiv., ‘Contributions to Terrestrial Magnetism,” 
No. xi., by Geneval Sir Edwaid Sabine, the annual decrease of 
the westerly declination, in the interval 29°5 years, over various 
geographical districts is thus shown :— 


Shetland Islands and N.E. coast of Scotland, 


between 56th and 6oth parallels Se beg trey 
LV. coast of England, between 56th and srst 

parallels ... oak Bee ase 58 ann GPRS 
S. coast of Mngland, between 51st and 4gth 

parallels ... oie a5 208 oc ea 
Dungeness to Scilly Islands, with the Channel TH 

Islands ees ee Ad 
(Greenwich Observatory ... see a eid) 
Nish Channel, between s2nd and 54th parallels 7-10 
IIcbrides and W. coast of Scotland, between 56th 

and §8th parallels ae ata ae OOS 
Ireland, S.W.,W., and N.W, coast, between 52nd 

and 55th parallels ae a " 6°26 


It is thus seen that in the area included by the shoies of the 
United Kingdc m, the change was greater cn the castern than on 
the western side ; as also that in the higher parallels of latitude 
of this areathe change was greater than in the lower parallels. 

By a further comparison of results as observed within the last 
ten to twelve years, at the same stations within the same geo- 
graphical districts, the following approximate values of the 
present rate of annual change (westerly declination, decreasing) 
are obtained :— 


Shetland Islands and N.E. coast of Sectland... 12 


kK. ceast of England (Bridlington) 10°3 
5. coast of Ergland (Plymouth)... 79 
Scotland, W, and N.W, coasts o°5 
Ircland, 5.3. coast 66 


These values are in satisfactory accordance with those obtained 
in the interval (1865-71) at the following fixed magnetic obser- 
vatorics :— 


‘ 


Greenwich ... $°33 mean annnal decrease of westerly 
éeclination. 

Kew... 80S a - mH 

Stonylimrst ... 7°35 a a is 


“On the Physical Nature of the Coagulation of the Blood,” 
by Alfred Mutchison Smee. 

**On the Detection of Organic and other Nitrcgenised Matter 
existing in the Atmosphere,” by Alired Hutchison Smee. 

“Contributions to Terrestrial Magnetism, No, NII,” by 
General Sir Edward Sabine, K.C.B., V.P.R.S. 

The author presents this paper as the companion of No. NI, 
of his ‘‘Ccntributions to Terrestrial Magnetism,” which con- 
tained the Magnetic Survey of the Southern Hemisphere from 
40° S. lat. to the extreme limit towarés the Southern Pole, as 
dces the present memoir, No. NII. of the same series, the 
three magnetic elements fron: 40° N, lat. to the furthest attained 
limit of the Northern Pole. In both papers the mean epoch is 
the same, viz., 1842°5. Where it has been possible to do so, 
corrections to this mean epoch have been obtained and applied 


, to earlier and later observations, 


The determinations are derived from observers of all countries, 
and are arranged in zones, each of 5° of lat., passing round the 
globe, The table thus foimed contains between 3,000 and 4,000 
stations at which the magnetic elements have been determined. 
The obscivers are named, and references are made to the sources 
from whence their observations are taken. The paper is accom- 
panied by maps of the resulting Isogonic, Isoclinal, and Isody- 
namic Lines, executed at the 1lydrographic Office. 

“On the Law of Eatraerdinary Refraction in Iceland Spar,” 
by G. G. Stokes, Sec. R.S. 


* A mean value of 19” go’ bein g assumed for the westerly magnetic decli-+ 
natien at Greenwich Obrervatory for this epoch, 
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1L is now some years since I carried out, in the case of Iceland 
spar, the method of examination of the law of refraction which I 
described in my report on Double Refraction, published in the 
Report of the British Assuciation for the year 1862. A prism, 
approximately right-angled isosceles, was cut in such a direction 
as to admit of scrutiny, across the two acute angles, in directions 
comprising respectively inclinations of 90° and 45° to the axis. 
The directions of the cut faces were referred by reflection to the 
cleavage planes, and thereby to the axis. The light observed 
was the bright D of a soda-flame. 

The result obtained was that Iluyghens’s construction gives the 
trne law of donble refraction within the limits of errors of obser- 
vation. The error, if any, could hardly exceed a unit in the 
Jourth place of decimals of the index, or reciprocal of the wave- 
velocity, the velocity in air being taken as unity. This result is 
sufficient absolutely fo disprove the law resulting from the theory 
which makes double refraction depend on a difference of inertia 
in different directions. 

I intend to present to the Royal Society a detailed account of 
the observations ; but, in the meantime, the publication of this 
preliminary notice of the result obtained may possibly be useful 
to those engaged in the theory of double refraction. 


PARIS 


Academy of Sciences, July 8.—M. Becquercl presented a 
memoir on the influence of pressure upon the phenomena of 
endosmose and exosmose.—M. E. Becquerel presented a report 
upon the recent memoir by MM. F. Lucas andl A, Cazin on the 
duration of the electric spark.—M, Wurtz communicated a note 
by M. G. Salet on the primary spectrum of iodine.—M. 1T, 
Sainte-Claire ]eville presented a note by M, L. Cailletet on the 
compressibility of liquids under high pressures, giving the co- 
efficients of compressibility of various fluids at certain tempera- 
tures and pressures, and describing the apparatus by means of 
which these results were obtained.—M. Flammarion presented 
some remarks on a part of a recent note by M. de Fonvielle on 
some observations made during the ascents of the balloon Lea, 
relating especially to the halo observed round the shadow of the 
balloon, and accepting the explanation of M, Tissandier.—M. 
Becquerel presented a memoir on some effects of slow actions 
produced during a certain number of years. In this paper the 
author described certain products, having their analogues in 
nature, formed by slow action in a vessel hermetically closed for 
twenty years, They include crystals of arragonite and of 
rbombohedric carbonate of lime, crystals of arseniate of lime, 
glauberite—with potash instead of soda, crystals of carbonate 
of lead, and matachite.—M. T. Schleesing presented a second 
note on the solution of carbonate of lime by carbonic acid, and 
M. Wurtz a note by M. C, Lauth in reply to a recent note by 
MM. Girard and De Laire on the manufacture of aniline colonrs. 
—M. Bardy also forwarded a note on the last-mentioned subject. 
—Analyses of a new yariety of amblygonite from Montebras, of 
amblygonite from Hebron in Maine, and of wavellite from 
Montebras, by M. F. Pisani, were communicated by M. H. 
Sainte-Claire Deville. —M. Wurtz communicated a note by MM. 
C. Friedel and R. D, Silva on a third bichlorimated propylene. -— 
M. E. J. Manmené presented a memoir on two new acids pro- 
duced by the oxidation of sugar, in illustration and support of his 
general theory of chemical action.—M. Balard communicated 
a note by M. J. Riban on the aldanes, or aldehydes con- 
densed with elimination of water, the agents employed by 
him for the removal of the water being sodium or 
zinc. Tor these bodies he proposes the name of aldanes. 
—A third part of MM. Berthelot and Longuemine’s ther- 
mochemical researches upon bodies formed by double de- 
composition was read. The substances experimented on were 
protochloride, perchloride, oxychloride, and protobromide of 
phosphorus; and the results obtained by treating these bodies 
with water and with potash are here stated,—M. C. Dernard 
described the evolution of glycogene in the eggs of birds, in con- 
tinuation of his previons communications on glycogenesis in ani- 
mals.—An extract from a letter of the Abbé David to M. 
Milne- Edwards containing some zoological observations made in 
the province of Tché-Kiang, was read. ‘lhe author notices a 
new species of /bis (7. stucusts), a new lalcon (fi sacrodes) a 
new “lanes (22, sinensis), and a new Salamander of the genus 
Cynops (C. orientalis), Ile also mentions the occurrence of some 
other birds, and of a great freshwater tortoise attaining a weight 
of 200 to 300 pounds, supposed to be Chiria indica,—MM. 
Jamin and De J.aurés presented a note on the alterations of 
weight undergone by the human body in baths, in which they 
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confirm the results of M. Durrien, according to which the 
weight of the body is maintained or increased by absorption so 
long as the temperature is low or moderate, but diminished by 
immersion in warm water.--M. Bernard presented a filth note 
by M. Paul Bert on the influence exerted by changes *» 
barometric pressure upon the phenomena of life.—-MM. P. van 
Tieghem and G. Le Monnier presented a joint note describing 
the zygospores of A/ucor phycomiyecs ; and M. J)uchartre a paper 
by M. Duval-Jouve on a new spectes of the genus -f/jcata (-1. 
Barrandent) from the south of France.—M. Milne-Edwards 
communicated a note by M. H. Filhol o1 the carnivora and 
chiroptera, of which the fossil remains are fonnd in the deposits 
of phosphate of lime at Caylux, Fregols, and Concots. The 
author describes the jaw of a cat, which be names /seudelurus 
“dwardsii ; a jaw serving as a link between the cats and mus- 
telidce, upon which he founds a new genus, and which he names 
lurogate intermedia; and two jaws of dogs, described as 
Canis caylucensis and C.Gaudryt. At Fregols there is a breccia 
composed entircly of the bones of bats, which the author refers 
to Khinolophus, under the name of A. avdizuzts. 


PAMPILILETS RECEIVED 


ENGLISH.—Proceedings of a Joint Meeting of the Malvern, Bath, and 
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DR. LIVINGSTONE 


HE publication of two lettersin the Mew York Herald 
from Dr. Livingstone has thrown some new light 
upon the discoveries on which the famous traveller has 
been engaged since 1867. The letters purport to have 
been written by the great traveller himself, but they bear 
unmistakeable marks of having been manipulated to 
suit the tastes of the readers of that very sensational 
newspaper. Yet, until the traveller’s own journals are be- 
fore the world, we must be content to gather as much 
information as may be pickcd up from this source, 
doubtful though it be. 

These discoveries include the great mountain range 
separating the drainage of the Zambesi from that to 
the northward; a great valley receiving numerous 
streams, which Livingstone believes to be the true 
sources of the Nile; and a beantiful lake, called 
Liemba, which appears to form the southern extreme of 
Tanganyika, Lut the chief interest centres in the great 
valley commencing south of Lake Tanganyika, from 
which it is completely separated by intervening hills, 
and then turning to the north and west. It receives a 
vast quantity of rain, and appears to be subject to inunda- 
tions. Its river, from its source in the southern moun- 
tains to Lake Bangweolo, is called the Chambese. Thence 
it turns due north, and flows, under the new name of 
Luapula, past Cazembe’s town—first visited by the Portu- 
guese—into Lake Moero. The great river then forces 
its way northward through the mountains of Rua, under 
the name of Lualaba, and spreads out into a vast lake 
named Ulenga, or Kamalondo, in the Manyema country. 
It then takes a westerly, and for a time even a southerly 
course, under the name of Lufira, spreading out into a 
lake called Lake Lincoln by the explorer; which also 
receives another important feeder from the mountain 
range to the south, called Lomame. Finally, the now 
mighty river turns to the north and enters an unknown 
land ; for this was Livingstone’s farthest point. But he 
heard that it flows into another unvisited lake, called 
Chowambe, and he believes it to be the Nile. 

The discovery of this valley for an extent of some 700 
miles, with its great river, recclving numerous afiluents 
and flowing through four great lakes, has occupied Living- 
stone for the last five years. During 1867 and 1868 he 
crossed the mountains from the Zambesi valley, visited 
Cazembe, followed the river through two lakes, and traced 
it until it passed into the gorge of the Rua mountains. 
He then turned aside to the Tanganyika lake, to 
pick up the supplies that he expected to find at Ujiji, 
on its banks. His last letter was dated from Ujiji, on 
work by connecting the Lualaba, where he left it in the 
mountains, with Baker’s lake. Lut this expedition scems 
to have been a failure. He indeed crossed Lake Tangan- 
yika again, penetrated into the Manyema country north 
of the Rua mountains, and traced the great river for some 
distance farther, and through two lakes, until he found it 
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to be flowing due north, But here his men became 
mutinous, and he was obliged to return to Ujiji last year 
disheartened, and sorely in want of succour and fresh 
supplies, 

That succour was at hand. Never has traveller been 
so keenly watched by those at home ; never has assistance 
been forwarded with such lavish generosity. Fortunately 
Livingstone’s old friend and fellow-traveller, during six 
long years of hardship and anxiety, Dr. John Kirk, had 
been appointed resident medical officer at Zanzibar, and 
he has superintended the measures for the explorer’s 
relief with affectionate and untiring zeal. The first supplies, 
however, which Livingstone found at Ujiji in 1869, 
were sent up by Dr. Seward, Kirk’s predecessor, Kirk 
sent up a second supply, while Livingstone was in 
the Manyema country, a great part of which was 
stolen by the men in charge. The mistaken policy of 
entrusting these supplies to natives was not Dr. Kirk’s, 
but was apparently adopted under orders from the 
Foreign Office. A third large instalment of supplies was 
sent up, and irk zealously superintended its despatch 
from the mainland at Bagamoyo. It safely reached 
Unyanyembe, and has been of the greatest service to 
Livingstone. But the Geographical Society, and the 
people of England, were not satisfied with these measures, 
The great Explorer had not been heard of since May 
1869, and an expedition was resolved upon to seek him 
out, and relieve his necessities. Liberal subscriptions, 
amounting to upwards of 5,000/, poured in, and, as is 
well known, the Expedition sailed for Zanzibar under the 
brightest auspices Jast February. Thanks to the hearty 
and zealous co-operation of Dr. Kirk, the equipment was 
completed on the 27th of last April, and the members of 
the Expedition were on the mainland, and ready to start 
for the interior. Had it not been for an unforeseen in- 
trusive clement, in the shape of the Correspondent of a 
sensational American newspaper, all would have gonc 
well, and the Explorer would by this time have been 
fully furnished forth with all necessary supplies and in- 
struments, and with assistance which would have ensured 
the verification and completion of his discoveries. We 
cannot but feel that the members of the Expedition com- 
mitted a very grave error in judgment in abandoning 
their work on very insufficient grounds, 

It seems that the editor of the Mew York Herald, in 
looking about for fresh startling sensations wherewith to 
feed the appetites of his public, turned his attention to 
Livingstone and his discoveries, and despatched a corre- 
spondent to “interview” the great traveller, and so fur- 
nish new material for those large type headings and 
wonderful paragraphs in which that well-known paper de- 
lights to indulge. So far no harm had been done, ex- 
cept that a Mew Vork Herald “ Correspondent” was the 
very worst messenger that could have been selected. 
For it was to his interest to keep all he had done, 
all Livingstone had told him, a close secret until 
a wondrous version of it could appear in New York, 
Carefully concealing his object while at Zanzibar, 
the correspondent advanced into the interior, found 
Dr. Kirk’s ample supplies waiting at Unyanyembe, 
and after some difficulties caused by his own mismanage- 
ment, reached Ujiji, where he found Dr. Livingstone. 
There is some mention of Mr. Stanley, the correspondent, 
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having accompanied Livingstone on an excursion to the 
northern end of Lake Tanganyika ; but this statement has 
not yet been corroborated by the great traveller himself. 
Livingstone then proceeded to Unyanyemrbe, which is about 
a third of the way from Lake Tanganyika to the coast, 
where he found the supplies sent up to him by his old 
fellow-traveller, Kirk. Here he awaits further supplies, 
before setting out on a fresh expedition of discovery : 
while the correspondent set out for the coast, after having 
“intervicwed ” the great traveller to his perfect satisfac- 
tion, and having obtained material for a whole serics of 
sensational articles. 

Mr. Stanley certainly did useful service, which deserves 
acknowledgment, in passing on from Unyanyembc to 
Ujiji, and announcing to Livingstone that the supplies 
were waiting for him at the former place. But this service 
has been marred by his subsequent conduct. His duty 
to his employcrs obliged him to keep Livingstone’s coun- 
trymen at Zanzibar in as much ignoranee as possible, and 
to withhold all information ; and it is for his employers, 
not for Livingstone’s countrymen, to thank and reward 
him. But how is it that the lonely traveller had his mind 
poisened against his warmest and truest friend, who had 
used every means to send him help, and through whose 
exertions Livingstone had actually been put beyond im- 
mediate want at Nazch? How is it that the ungrateful 
message was imputed to Livingstone, that he wished all 
relief expeditions to be turned back? How is it that one 
of Her Majesty’s Consuls, the great enemy of slavery, is 
stated to have sent down to Zanzibar for slave chains? 
How is it that Livingstone’s letters to his friends are still 
detained by him to whom they have been entrusted? 
None of these acts were obligatory, as regards duty to 
the New York employers. Judging him even by his own 
lights, the “ Correspondent ” has exeeeded his duties to 
his masters, and has proportionately injured, unneces- 
sarily, the great traveller out of whom capital was to be 
made. Mr. Stanley’s secrecy, and refusal to give any in- 
formation concerning Livingstone and his wants, to his 
countrymen at Zanzibar, has been most injurious to the 
great trayeller’s interests; while the system he is now 
pursuing of withholding Livingstone’s private letters to 
friends, and even his despatehes to the Foreign Office, 
is most unjustifiable. 

We must repeat that the abandonment of the Relief 
Expedition, on the ground that its work had been antici- 
pated, was a very serious, and may become a very fatal, 
mistake. The correspondent’s seeret proceedings ought 
not to have influenced the open and elearly-marked course 
of the Expedition in any way. Their duty was to relieve 
and assist Livingstone, and nothing should have turncd 
them from it. As it is, only a party of fifty men, com- 
manded by an Arab, has been sent up to Livingstone, 
with stores, arms, and other equipments entirely supplied 
from the funds of the English Search and Relief Expedi- 
tion. But, in a letter dated June 3, unfavourable reparts 
have been received of the character of the man who com- 
mands this party, and it may never reach its destination. 

Dr. Livingstone, it is stated, intends to continue his 
travels for two years longer ; but it has not yet transpired 
in what direction he will turn. Me will probably endeavour 
to cemplete the examination of the great river which he 
believes to be the head stream of the Nile; or he may 
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turn his steps south, as we conjectured in a former num- 
ber, and solve the interesting geographieal question con- 
nected with the drainage of Lake Tanganyika. He still 
has a vast field of discovery before him, and his countiy- 
men will continue to watch his procecdings with warm 
sympathy and interest. 


NICHOLSON’S INTRODUCTION TO PMOLOGY 


Tutroduction to the Study of Biology. By Vi, Alleyne 
Nicholson, M.D., D.Se., &e. &c., Professor of Natural 
History and Botany in University College, Toronto. 
(Blackwood, 1872.) 


ae book is an attempt to give a general view of the 

phenomena manifested by living beings, and to 
form a sort of basis for a more detailed study of some 
special branch of biology. It commences with an account 
of the differences between living and non-living matters, 
and with a diseussion of the nature and conditions of life ; 
then the distinctive peculiarities of animals and plants are 
considered, and the principles of biologieal classification 
laid down. There follow short chapters on the elemen- 
tary chemistry of living beings, on the chief physiological 
functions, and on the varieties of the developmental pro- 
cess; and disquisitions on spontaneous generation, on 
the origin of species, and on distribution in space and 
time complete the volume. 

In his preface the author states that his work is intexded 
to be elementary, and useful at the same time bath to the 
student and the general reader. This double object he 
ean hardly be said to have succeeded in attaining. 
The book throughout is just one to interest the non- 
scientifie general reader, but not one which ean be recom- 
mended as fitted to lay a sound basis of biological 
knowledge in the mind of astudent. Instead of describing 
typical instances minutely, and from them deducing the 
laws of life, the author, with few exceptions, deals through- 
out in generalities. Protoplasm, for example, is described, 
but no detailed account is given first of such a body as 
an ameccba, or a white blood corpuscle, which would be 
much more fitted to leave on the mind of a beginner a elear 
and definite idea of the nature and properties of proto- 
plasm than would any abstract account of its characters in 
general. So, again, no typical animal or plant is deseribed 
in detail ; but there is a chapter on the general differences 
between animals and plants, and, as seareely any charac- 
ter of either ean be mentioned to which there are not ex- 
ceptions, the result of this method ean only be to produce 
a very dim and confused state of mind in one new to the 
subjeet. 

There are, however, worse faults than this in the book. 
There is a general retrograde tendency in it towards the 
point from which physiology has of late years been pro- 
gressing—that of considering the actions manifested in 
living bodies as due to a source of energy essentially 
different from that of allother actions. A curious instanee 
of this is found in the second page of the book, where 
among the differences between dead and living bodies, 
the author cites the fact that all the cetions of living 
Lodies are acecmpenicd by a corresponding destruction 
of the matter by which these actions are manifested ; of 
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course, by destruction here he can only mean the transfor- 
mation of the matter into another form, which is exactly 
what occurs in thousands of cases in non-living sources of 
force—as when a steam-engine is moved hy the combus- 
tion of the coal in its furnace ; and instead of being a 
difference between dead and living bodies, is a remarkable 
instance of similarity, and one which, a few pages farther 
on, Dr. Nicholson seems entirely to forget. Again, “ Dead 
matter is completely passive, unable to originate motion ; 
living matter is the seat of energy, and can overcome 
the primary law of the inertia of matter.” This point of 
difference is, to say the least, by no means proven. In a 
certain sense dead matter cannot originate motion, it can 
only convert some other form of force into it; but there 
are very good grounds for supposing that when an animal 
moves its limb, and so originates motion, it does exactly 
the same thing: at any rate, no one is justified in making 
the express statement that it does not; if so, indeed, where 
is the need for “that destruction of matter” which accom- 
panies vital actions, or why should an animal or plant 
need food at all? 

Protoplasm, the author states, may be regarded as a gene- 
ral term for all forms of albuminoid matter—an extension of 
the meaning of the word which is certainly not justifiable. 
Few would be inclined to call the boiled white of an egg, 
or coagulated fibrin, protoplasm. Yet upon this definition 
of the word Dr. Nicholson bases an argument against the 
theory of those who maintain that life is one of the pro- 
perties of protoplasm. He represents them as asserting 
that life ts the “ result of the combined properties of the 
elements which form albuminous matter,” and then brings 
forward the fact that dead albuminous matter exists, as an 
argument against the truth of this statement. What is 
really asserted is that life is a property of protoplasm, and 
that protoplasm is nitrogenous compound related in 
chemical composition to albuminous bodies ; but it would 
be as reasonable to call starch and dextrine by the same 
name because one is readily converted into the other, and 
because they have a similar chemical composition, as to 
call all albuminous matters protoplasm. But even were 
it admitted that protoplasm, as such, can exist in a dead 
state, to deny that life, under other conditions, can be one of 
its properties, is to deny altogether the possible existence of 
allotropic states of any kind of matter whatsoever; and 
this is what Dr. Nicholson practically does. He says, 
moreover, that as water is a definite chemical compound, 
with universally the same properties, there is no need for 
ascribing its properties to any assumed principle of aquo- 
sity; but that, as living protoplasm has certain properties 
different from those of dead albuminous matter, it is best 
to regard wfal7ty “as something superadded and foreign 
to the matter by which vital phenomena are manifested.” 
But, admitting for the moment that albuminous matter 
and protoplasm are convertible terms, would the author 
assume a principle of Ahosphoros?ty to account for the 
different properties of yellow and red phosphorus. 

The author falls into the very general error of stating 
that plants can only build up protoplasm in the light ; but 
certain fungi will flourish in Pasteur’s solution, although 
kept in total darkness. The difference as regards food 
between animals and plants is stated in a manner calcu- 
lated to mislead a beginner. It is hardly correct to say 
that the food of plants consists of inorganic compounds ; 
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plants have the power of building up food out of these 
compounds, and it is this which distinguishes them from 
animals ; the essential nutritive processes of each are the 
same, and consist in the breaking up of the unstable com- 
pounds thus formed ; and the nutrition of plants cannot, as 
stated, be narrowed to the question of the modes and laws 
by which these unstable organic compounds are built up. 

The chapters on Classification and Homology are 
good ; in fact, throughout the book morphological ques- 
tions are much more ably treated than physiological. 
The account given of the chemistry of living beings is 
very bare. Fats are the only non-nitrogenous compounds 
mentioned as occurring in animals. Starch is rendered 
conspicuous by having the only chemical formula in the 
book attached to it, and that on the old system of nota- 
tion. 

The next chapter is one on “ The Elementary Structure 
of Living Beings,” and here the author closely follows 
Dr. Beale, accepting his views as to “germinal matter” 
and “formed material.” In speaking again here of pro- 
toplasm (or as he, following Beale, prefers to call it, bio- 
plasm), the word “ contractility,” as applied to the cause 
of amceboid movements, is objected to on the curious 
ground that it implies an identity in kind with the con- 
tractions of a muscle, an identity which most physiolo- 
gists, we think, would readily admit. The accounts of 
development and reproduction are much better than the 
earlier parts of the book. In his account of the origin of 
species, the author simply states the opposing views on 
the subject, and the chief objections to them, but expresses 
no opinion of his own; in fact, for some reason, he seems 
desirous to be regarded as having none, for in a foot-note 
he asks it to be remembered that a statement of each side 
of the case commits him to neither. “ Distribution in 
Space ” is the heading of an interesting chapter, but that 
on “ Distribution in Time” is very imperfect, at least in 
a biological sense ; it contains an epitome of geolozy, but 
such questions of great interest as the succession of life 
on the globe, or the extraordinary persistence of certain 
species, as Nautilus and Lingula, are entirely ignored. 

The book contains a considerable number of woodcuts, 
some of them very good; but on the whole it is not one to 
be recommended as a safe guide to the acquirement of a 
firm foundation of biological knowledge. 


OUR BOOK SHELF 


Natural History of the Year. By the late B. B. Wood- 
ward, B.A. (London: S. W. Partridge.) 


Ir does not eften fall to our lot to notice a book of this 
description which we can so heartily commend. The de- 
sign is to interest young people in the varied productions 
of Nature, by taking them into the fields and woods from 


‘month to month, and pointing out the numberless objects 


of interest that will mect the observant eye at every turn. 
This is all told in a pleasant manner, and withal with a 
religious spirit. The author was himself a keen and accu- 
rate observer of Nature ; and we do not meet with those 
atrocious blunders with which books intended for the in- 
struction of children too often abound in describing the 
most familiar things. The book is illustrated with some 
extremely tasteful illustrations, one for cach month, and 
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forms altoyethcr a most attractive gift-book for an intelli- 
gent child, 


clunual Record of Setence and Industry for 1871, Edited 
by Spencer F. Baird, with the assistance of cminent 
men of science. (New York: Harper and Brothers, 
1872.) 
Tur Americans are more fortunate than ourselves in 
possessing a Year-Book of Science editcd by a scientific 
man whose name is a guarantee for the accuracy and 
value of its contents. The various items of information 
ure arranged under thirtcen heads, viz. (1) Mathematics 
and Astronomy ; (2) Terrestrial Physics and Meteorology ; 
(3) Electricity, Light, Heat, and Sound; (4) Chemistry 
and Metallurgy ; (5) Geology and Mineralogy ; (6) Geo- 
graphy ; (7) General Natural History and Zoology ; (8) 
Botany and Horticulture; (9) Agriculture and Rural 
Economy ; (10) Mechanics and Engineering ; (11) Tech- 
nology ; (12) Materia Medica, Therapeutics, and Hygiene ; 
and (13)—a very small one—-Miscellaneous, with a very 
brief Necrology appended. ‘To each paragraph is added 
the indispensable reference to the authority. Prof. Baird’s 
position as Secretary of the Smithsonian Institution at 
Washington has given him unusual facility for consulting 
all the leading magazines, and other scientific publi- 
cations of Great Britain, France, Germany, Holland, and 
America, of which he has availed himself to the full. An 
account of the discoverics made in Italy, Sweden, Russia, 
and other countries of Europe, some of which are daily 
rising into more and more importance, has been obtained 
only second-hand. The whole is prefixed by a general 
Summary of Scientific and Industrial Progress for the 
year 1871, occupying sixteen pages, wherein the more 
noteworthy incidents in each department of science are 
briefly chronicled. The work is the result of great labour; 
and, as far as we have been able to test it, presents avery 
fair and accurate record of the progress of science during 
the year. To those who desire to possess such a record 
for handy reference, we can confidently recommend Prof. 
Baird’s Year-Book as the best and most complete work 
in the language, and decidedly preferable to anything 
published in this country. 


LETTERS TO THE EDITOR 


[ Zhe Editor dees not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
commurications. ] 


Atmospheric Effect 


AN atmospheric effect, which is sometimes observed in 
England, displayed itself here in great beauty yesterday. The 
western sun had been cut off from us by an intervening ridge, 
while the upper atmosphere was still filled with his light. There 
was a good deal of opalescent haze in the atmosphere, which, had 
the sun shone upon it uniformly, would have presented a tolerably 
uniform hue, But besides the haze, small detached clouds floated 
in the air, and behind each of them was a sheaf of shadow, drawn 
through the haze. The density of these shadows varied with 
that of the clouds which produced them, nor was the density 
uniform for all parts of the transverse section of the same shadow. 
The parallel hars of graduated shade thus produced converged, 
through an effect of perspective, to a point zz ¢he cast, exactly 
as if the sun were going to rise there. The display of the con- 
vergent glory was strikingly beautiful. 

‘The same effect showed itself at Oran during one of the even- 
ings spent there by the Eclipse Expedition. 1 have seen it two 
or three times in England (always, I think, near the coast), the 
last occasion being in company with Mr. Tirst at Margate. 

Faraday, if I remember aright, has described this effect. There 
was also, I believe, a question asked regarding it some months 
ago in Nature. This brief account may interest the questioner. 

Bel Alp, July 22 JOHN TYNDALL 
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Spectrum of Aurora 


IN the article on Uie Aurora Borealis of Feb. 4, a translation 
of which appears in your issue of April 25, Prof. Respighi men- 
tions having noticed the green line of the aurora when observing 
the zodiacal light ; also, that this line was visible’ -more or less 
defined—from horizon to zenith, in every part of the heavens. 

In 1867, when Angstrom observed the green line in the spec- 
trum of the zodiacal light, be also detectel its presence in all 
parts of the sky. From his own and Angstrom’s observations, 
the Professor demonstrates the identity of the zodiacal light and 
the aurora. ‘This appears to me, at the least, premature. Tad 
the spectrum appeared only where the zodiacal light was percep. 
tible to the naked eye, there would have been reason for heliev- 
ing it due to that light; but, be it noticed, the green line is 
everywhere seen as bright as in the zodiacal light itself. We 
have only to suppose that in both cases auroral phenomena, im- 
perceptible to unaided vision, were present, and the spectra seen 
by Angstriim and Respighi are at once accounted for. 

With all due deference to the great authorities just named, I 
may state that at Mr. Lockyer’s request ] have been observing 
the zodiacal light with a spectroscope since last December, and 
brilliant as the phenomenon has frequeently been, I have hitherto 
failed to detect the slightest appearance of bright lines or bands. 
A faint difluse—to use Capt, Ilerschel’s nomenclature—spectrum, 
about as intense as that of a bright portion of the ‘‘milky way” 
is all] have yet obtained. 

The spectroscope used is one of Browning’s 5 prism ones. 

G. 11. PRINGLE 

Camp Charmadi, South Canara, June 23 


Kinetic Energy 


Ir the loss of kinetic energy in water which has flowed from 
lower to higher latitudes is due to friction, and represents work 
consumed in overcoming friction, as Mr. Croll maintains, how is 
the gain of kinetic energy in water which has flowed from higher 
to lower latitudes to be accounted for ? 

_ Mr. Croll’s answer to this question will he awaited with 
interest. J. D. EverettT 

Belfast, July 27 


Bree on Darwinism 


_ I AM very much obliged to Mr. Alfred R. Wallace for point- 
ing out some errors of the press, and some of hasty writing which 
were not corrected in the proofs, of my work upon the “ Fallacies 
of Darwinism.” 

I do not think, however, he has adduced anything which justi- 
fies bis virulent condemnation of a work which he has not 
ventured to criticise, and J do not, however, write for the purpose 
of making any complaint. I hope to have the opportunity of 
answering bis remarks upon <ao.er occasion. 

My object in writing is, however, to request you will 
give me the opportunity of pointing out that no blunder 
which 1 have made is so great as that committed by Mr. 
Wallace himself, when he states that Darwin’s imaginary human 
ancestor with cocked ears and a tail should have been evolved 
after the incoming of catarrhine monkeys, which creatures, by 
what I presume some might call anticipatory retrogression of 
development, have, actually been placed by Mr. Darwin in the 
human pedigree, andseparated from their congeners the platyrrhine 
or new-world monkeys, because they had so far reached the 
human goal to which they were tending as to lose their tails. 

Also according to Mr, Wallace the cocked-eared creature 
must have not only re-evolved a tail, but have gone so far back- 
ward as to lose the human-shaped, and gain the canine-like 
* cocked ear.” C. M. BREE 

Colchester, July 27 | 


Volcanoes and Earthquakes 


Iris generally admitted that an earthquake is duc to the 
passing of a sensible wave through the earth’s crust. It has also 
been observed that the occurrence of earthquakes is generally 
associated with eruptions from volcanic vents, usually in the 
neighbourhood, but not unfrequently at considerable distances. 
Now it is evident—and it has struck all observers—that there 
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must be some connection between the two classes of phenomena. 
The nature of this connection has heen differently explained by 
different writers, But the purpose of this note is not to criticise 
existing theories, but to propose one, which J believe to be new, 
and to be capable of explaining why a sudden volcanic eruption 
must oidinarily be accompanied by earthquake shocks of greater 
or less violence (not recessarily always sensible), and why earth- 
quakes may occur without any contemporaneous outburst. ¢ 

In the preface to his ‘Physikalische Geologie,” Dischof 
suggests that the phenomena observed in the laboratory should 
be taken as our guides to explain what happens in nature. Let 
us see, then, if in the laboratory we meet with any phenomena 
analogous to volcanoes and earthquakes, 

When a reaction has to be performed in a sealed tube, and it 
is expected that much gas will be evolved, and consequently the 
pressure in the tube be much increased, it is one of the com- 
monest precautions to draw out the tube to a capillary orifice 
hefore closing it, When this precaution has been neglected, 
and even although the point be allowed to blow itself out in the 
flame of a lamp, an explosion not unfrequently attends the at- 
tempt to open it. Let us consider the circumstances, 

We have a tube whose walls are being pushed out by a very 
high piessure from within, which, however, it resists ; but at 
the moment that this pressure is suddenly relieved at one point, 
the tube bursts. Whatisthe cause of the explosion? It clearly 
cannot be the mere reduction of pressure. As Jong as the pres- 
sure was equally distributed over the walls of the vessel, we have 
seen that it was successfully resisted ; as soon, however, as it 
was suddenly relieved at one point, a great inequality in the ten- 
sion of the gas in the immediate vicinity of this point would be 
the result, the gas immediately at the opening assuming at once 
the atmospheric pressure, while that at, say, the eighth of an 
inch from it is at the tension of the gas in the tube. The prac- 
tical effect of this sudden inequality of pressure would he to pro- 
duce a tug on the mass of elastic fluid, which would cause the 
walls momentarily to tend to collapse, and this tendency to 
collapse would be transniitted through the glassasa wave. This 
wave would toa certain extent distort, and therefore weaken, the 
walls ; and consequently, if the pressure inside were great 
enough, it would burst them ; if not, the only effect would be 
that a shock would traverse the walls of the vessel, and the 
pressure would relieve itself by the orifice. 

Now, suppose the vessel to be a suhterraneous cavity contain- 
ing an atmosphere of very great tension, and that suddenly the 
envelope gives way at one point, what will be the result? Just 
as in the case of the glass tube, the sudden relief of pressure will, 
in the way indicated above, cause the walls to experience a 
momentary collapsing impulse, which will be propagated as a 
waye until extinguished by the imperfect elasticity of the crust. 
The sudden outburst will be a volcanic eruption, and the conse- 
quent collapsing shock will be an earthquake, which either will 
or will not he accompanied by rending of the crust, according to 
the strength of the walls and the greatness of the pressure. 

It is, however, not necessary that there should be a visible 
volcanic e1uption. For, suppose two such subterraneous cavities 
at difierent pressures, separated {rom one another by a wall 
weaker than that which separates either of them from the outside 
of the earth; then, if the pressure in the one becomes so great 
as to burst the barrier between the two, the result will be an 
earthquake. And similarly, the pressure in the two thus united 
cavilics may go on increasing until they burst into a third, and 
so on until they come to a vent, which is either open or weak 
enough to yield to the pressure. In this way an earthquake and 
an eruption may be in intimate connection with one another, 
although a considerable interval of time intervene between the oc- 
currences, and the localities affected be at great distances from 
each other. And it is possible that some connection of this 
kind may have existed between the earthquake of Antioch and 
the eruption of Vesuvius, both having been extreme in their 
violence. Indeed, the whole series of disturbances, commencing 
with the carthquake in California and terminatimg with the erup- 
tion of Vesuvius, noticed by Mr. Corfield in Narure of May 23, 
may j ossibly find an explanation under this theory. 

‘The effect of sudden relief of pressure in weakening the walls 
of vessels explains many cases of explosion which otherwise 
appear anomalous. Thus, high-pressurc boilers have been 
frequently ol served to burst at the moment when the engineer 
turns on the steam. 

In conclusion, the above sketched theory assumes nothing but 
what we know to be fact. We know that, at least in the neigh- 
bourhood of volcanoes, there must be subterraneous cavities whose 
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atmosphere is at an exceedingly high-pressure, for we not only 
see it emitted from the vent, but it projects enormous masses of 
rock high into the air, thus testifying to the energy with which 
it was endowed. Further, given this high-pressure atmosphere, 
it is certain that, on its being suddenly relieved, it would com- 
municate a shock to the crust, and this, on being felt outside, 
would be described as an earthquake. I think it is therefore 
clear that some earthquakes must be produced in this way. 
Of course this does not include the possibility of there heing 
other causes of concussion which might produce similar effects. 
Edinburgh, June 10 J. ¥. Bucuanan 


On the Cohesion of Figures of Creosote, Carbolic and 
Cresylic Acids 


Wit reference to the note by Mr. J. IT. Spalding contained 
in Nature of June 13, I am reminded by my friend Mr. 
Rodwell that some five or six years ago I showed him the cohe- 
sion figure of carbolic acid. A crystal of this acid was taken up 
on the end of a platinum spatula, and gently delivered to the 
surface of clean water contained in a clean glass; the crystal 
gave a few jerks, then suddenly liquified, and displayed its highly 
characteristic figure so well described by your correspondent, 
may further remark that I showed this figure in the chemical sec- 
tion of the British Association, at Manchester, in September 
1861, and a drawing of it is given in the plate which accompa- 
nies my paper inthe Philosophical Alagasine for October of 
that year. In this paper it is described as “an exaggerated form 
of the figure of creosote ; the water seems to tear it to pieces ; 
the crispations are amazingly active, and the disc quickly breaks 
up and disappears. Indeed, white a drop of creosote will endure 
five minutes on the surface of an ounce of distilled water ina 
small glass, a drop of carbolic acid will last only a few seconds 
on the same quantity of water. The cohesion figure is however 
quite characteristic of the substance, and cannot be for a moment 
mistaken for any other substance that 1 have examined.” 

Creosote, carbolic and cresylic acids, and newly-distilled oil of 
cloves, give remarkable figures of the same type, each of which 
is characteristic of the substance. 

Mr. Spalding remarks that warm water destroys all action, by 
lessening, as he supposes, the adhesion of the liquids. I am 
sorry to have to object to this remark, but I have no doubt that 
Mr. Spalding was led to make it by employing unclean water 
or an unclean recipient. If distilled or even ordinary tap water 
be heated over a spirit lamp in a clean flask, and be poured into 
a clean vessel, the surface of the water is active at all degrees 
between the temperature of the air and just below boiling. On 
the surface of cold water a drop of creosote passes through the 
following changes :—(1) As soon as the drop is placed on the 
surface of the water the figure is formed for an instant ; (2) it 
splits open and forms a kind of brittle are, which (3) is shivered 
into a number of separate discs, each of which is a perfect co- 
hesion figure of creosote. These figures perform their evolutions 
independently of each other, sailing about with rapidity, but 
never clashing with or disturbing each other. In the /%r/oso- 
phical Magazine for June 1867, figures are given of these diffe- 
rent phases of the figure, 

Now, if the water be heated to 100° Fah., or from that to 
150°, a drop of creosote deposited on its surface produces a good 
active figure, but it does not split open or form the brittle are 
above referred to ; it sails slowly over the surface, firing off volleys 
of small globules in radia] lines, and only when much wasted 
does it split into smaller systems, All this is what might be 
expected from the diminished surface-tension occasioned by the 
heat. Indeed, it is a beautiful illustration of the slight diminu- 
tion of surface-tension in hot water as compared with cold. In 
consequence of not splitting open, the duration of the figure is 
greater on the surface of hot water as compared with cold. 

Carbolic and cresylic acids are also very active on hot water, 
at all temperatures up to 210° Fah, C, TOMLINSON 

Highgate, N. 


Hereditary Instinct 


WILL you allow me to recount to your readers what appears 
to me to bea striking instance of the transmission of impression 
in animals? 

A few years ago I bought in Skye a perfectly uneducated Skye 
terrier, The first accomplishment which I laught him was 
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that of “ sitting up”—an accomplishment which he had great 
difficulty in acquiring. ‘This was not owing to any stupidity on 
his part, for when he had once passed over this fors astzorum of 
dog-performances, he proved to be a very clever animal, and 
learnt many other tricks with great ease. He appears, however, 
never to have forgotten the pains which were taken to teach him 
his first trick, and to have judged therefrom that there is great 
merit in sitting up. Not only doeshe rely upon this as a last re- 
source to move me to take him out, or not to whip him, but he 
judges that it must soften even the heart of an india-rubber ball. 
Sometimes when annoyed at his playing with this, his favourite 
toy, I have placed it on achimney-piece, and turned my attention 
elsewhere. On looking round ayain I have seen my dog sitting 
up to the india-rubber ball, evidently hoping that it would jamp 
down and play with him again, Verhaps he looks upon this hall 
as ‘animated by a living essence” (vzde Chap, ii. of Darwin’s 
“Descent of Man”). : : 

My dog is now the father of a family, and one of his daugh- 
ters, who has never seen her father, is in the constant habit of 
sitting up, althongh she has never been taught to do so, and has 
not seen others sit up. She is especially given to this perform- 
ance when any other dog is being scolded. Whether this is an 
instance of helping a fellow animal, of which Mr. Darwin gives 
such curious examples, or whether the dog simply hopes to avert 
the passing storm from her own head, the fact appears to me 
patent, that this dog has inherited the impression that sitting up 
has some special virtue for turning away wrath, 

L. Ilurt 

Alexandra [otel, Harrogate, July 27 


RECENT OBSERVATIONS IN 
BERMUDAS 


Nag my late visit to these islands has placed me in 
possession of facts relating to their original aspect 
of a somewhat conclusive nature, I deem it advisable to 
communicate such in a brief form, instead of awaiting the 
time requisite for the preparation of a more elaborate 
paper on the subject. ; 
On previous oceasions I have always regretted my in- 
ability, from lack of time, to look more closely into their 
geologieal character in the hope of discovering some 
Satisfactory clue to their primitive condition, I was 
aware that in different parts of the islands road cuttings 
and well borings had revealed layers of red earth at 
certain depths below the surface, the consistence of 
which was similar to that now forming the present surface 
soil, and it did not require much foree of imagination, 
after personal inspection, to conceive that such layers ol 
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red earth were first formed by the decomposition of vege- | 


table matter which grew upon former surfaces, and beeame 
covered to their respective depths by accumulated masses 
of drift sand, which from natural causes hardened into 
more or less compact sandstone. Lut these different 
layers were but a few feet beneath the surface, and so, 
although interesting as throwing light upon the gradual 
elevation of the land by drift material forming over them, 
yct they afforded no evidence of a contrary nature—viz., 
the svdmergence of the Bermuda group. Indeed, | have 
always been led to suppose from appearances that the 
whole group was the result of an upheaval of the ocean 
bed slightly above the water level, anda gradual elevation 
afterwards by means of drift matter aided by the consoli- 
dating ageney of reef-building zoophytes encircling the 
whole with a barrier reef, and by isolated patches 
gradually filling up the space within. The investigations, 
however, which | have recently been able to make, tend | 
think to prove that the banter reef encircling the islands 
which has hitherto been consicered an atoll is merely the 
rempant of the wore eomp-et calcareous rock whieh 
jormed the shore of a inuch more extensive island group 
than that now eaisting. 

My views in this respeet are borne out by the follow- 
ing facts :—The barrier reef, as far as I have inspected 


it, is merely ordinary calcareous rock coated with 
serpulz, nullipores, &e., the reef builders only working 
in the sheltered waters between the reef and the shore 
in three to eight fathoms. About two years ago sub- 
marine blastings were carried on at the entranee of 
Hamilton Harbour, and at a depth of over six fathoms a 
eavern was broken into which contained stalactites and 
yed carth. Again, within the last few months, I have, 
through the kindness of his Exeellency Major-General 
Lefroy, C.B., F.R.S., the present Governor, been placed 
in possession of still more satisfactory information. 
During the past two ycars extensive submarine blastings 
have taken plaec inside an artificial harbour, situate at the 
western extremity of the islands, for the purpose of form- 
ing a bed of sufficient depth for the reception of the 
“Great Bermuda Doek,” which attracted so much 
attention off Woolwich when launched some three or four 
years ago. The exeavations extended to a depth of fifty- 
two feet below low water mark. At forty-six feet occurred 
a layer of red earth two feet in thickness, containing re- 
mains of cedar trees, which layer rested upon a bed of 
compact calcareous sandstone. Here we have the first 
satisfactory evidence of the submergenec of an extensive 
deposit of soil onee upon the surface, and that to the 
depth of forty-eight feet below the present low water 
level, which consequently grants an equal elevation above 
it in former times. Now, on carefully surveying the 
Bermuda ehart, we tind that an elevation of forty-eight 
feet will bring the whole space which intervenes between 
the present land and the barrier reef, now covered with 
water, above the water level. This attained, what more is 
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betore the present submergence to the present barrier 
reef? ut having clearly ascertained beyond doubt that 
the Bermudas were once forty-eight feet higher than at 
present, will any one be bold enough to deny them a 
greater elevation? 1 have reason to believe that they once 
extended in a south-westerly direction—not only out to 
the reef, but to a greater distance. There are some rocky 
ledges about twenty to twenty-five miles from land in that 
direetion, known as “ The Flatts,” lying in about thirty- 
five to forty fathoms water ; and, singularly enough, in the 
very oldest maps of the Atlantic, copies of which 1 have 
consulted in the British Museum, “The False Bermu- 
das” are put down about this position. 1s it unreason- 
able to suppose that a low lying group of islets did actually 
exist here in former times? Again, in Smith’s “ History 
of Virginia,” which gives an exeellent account of the 
islands in the early part ot the seventeenth century, it is 
stated among other notes upon their natural history that 
flocks of crows, no doubt the same species (Corvus Antert- 
canus) Which now inhabits them, were in the habit every 
evening of winging their flight from the main island 
towards the north. This observation, which from its 
simplicity 1 should the more readily believe to be a true 
statement, would clearly prove the existence of land in 
that direetion at no great distance; for the habit of this 
bird to leave its roosting place for distant feeding grounds 
curing ithe day, to return at random, is one of its well-known 
charaeteristies, 

Taking these matters into consideration, I see every- 
thing to support the supposition that the Bermudas onee 
presented a much more extensive aspect than they do at 
present, and certain additional evidences whieh 1 hope 
to bring forward shortly in a collected form will, I con- 
ceive, tend to confirm my impression that the restricted 
terraqueous area lying within the limits of the outer 
barrier reef is merely the summit of one of a range of 
islands w: ich exiendedin somewhat semicireular torm tora 
aistance of seventy or eighty miles, and whieh have sutiered 
subinergenee to a depth only to be evrreetly ascertained 
by borings, which might be sueeesstully accomplished 
under the auspices of the Imperial Government at a 
trifling expense. J. MATTHEW JONES 
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SONI NOUS Biel Rt NCE VOr Is OTIC 
FORAGE PLANTS IN FRANCE AAPTER THE 
LATE WAR 


ie a communication lately made to the Paris Academy, 

M. Vibraye states the fact of certain exotic forage 
plants having appeared in considerable numbers in the 
central parts of France, after the stay of the army in these 
localities. Me gives the following account of these plants : 


“ Their appearance, no doubt, results from forage sup- 
plied from abroad, the seeds of which had fallen into the 
ground. At the present time several Mediterranean plants, 
(chiefly Algerian), having braved the cold of an exception- 
ally severe winter, are being largely propagated, forming 
extensive meadows, and changing soil that was formerly 
arid, and produced no vegetation of importance, to veri- 
table oases. This may probably lead to the definitive 
introduction of a large number of plants into a more 
northern region than that which they appear naturally to 
occupy and to prefer. 

“The first notion of the possibility of such plants being 
brought into French soil, through the fodder consump- 
tion of the army, arose in 1870. A botanist of Strasburg, 
M. Buchinger, wrote to M. Franchet (conservator of my 
collections) some days before the investment of the place 
that, on examining the fodder which was being given 
to the horses, he had found in it forty-four species of 
plants belonging to the Mediterranean region, and most 
of which were Algerian. He suggested to M. Franchet 
to make observations, and see whether some of these plants 
would not appear in the soil. The prediction was veri- 
fied ; and in April 1871, M. Franchet found two exotic 
centauries, and communicated the fact to M. Nouel, the 
director of the Orleans Museum. Since then these two 
botanists have made minute researches on the subject, and 
have discovered many more such plants. This is, briefly, 
the history of thediscovery. The places where the pheno- 
menon has beea best observed are in the Department of 
the Loire-et-Cher: (1) on the right bank of the Loire, 
near the railway ; (2) on the left bank, the country about 
Blois. Then, too, in the Communes of Cour, and more 
especially of Cheverny, which districts were successively 
occupied. Observations have also been made at Orleans, 
on the Boulevard Saint Jean, and the Isle of Arrault. 

““T shall best recount these observations by giving them 
as they were written down in the order of date, 

“On the 18th March, 1872, certain new plants, observed 
the previous year at Blois and Orleans, had increased con- 
siderably on arid soil, which formerly bore only some poor 
and stunted herbs. Each of the districts furnished about 
g9 to 109 species. But the species were not the same in 
each district, and the total number of species met with, 
was 157, belonging to twenty-one families, as follows :— 


Ranunculacez 3 Composite . 28 
Resedaceze [ Convolvulacex: 1 
Cruciferz . 8 Borraginee 1 
Silene: 5 Verbascexe I 
Alsinece I Plantaginer . 1 
Winer. I ILA RS Gy 
Malvaceze . $ Amaranthacer 1 
Geraniaceze Ti salsolacez 2 
Leguminosz . . 52 Polygone:e I 
Umbellifere . 4 Graminea: 28 
Dipsacece . 1 
Entire total . 157 


“ The first observations could not be considered quite 
definitive, and there were some species which it was, per- 
haps, a little premature to determine ; but after deduc- 
tions made on this account there remained 140 species ; 
a number much larger than that of the plants on the best 
meadow lands in France, which, according to botanists, 
do not furnish more than go to 100 species. 

“Tt will be seen that the Leguminosze (52 species) form 
about one-third of the whole, while the Graminex and 
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the Composite form each about one-fifth (28 species), 
Among the Leguminose trefoil and lucerne predominated ; 
12 kinds of trifolium were counted, and to or 11 of medi- 
cago ; the 28 Compositz belonged to 21 genera, and the 
28 Graminez to 16 different genera. Two thirds of these 
foraze plants are annuals or biennials. 

‘On the 12th April a fresh examination of the Blois dis- 
trict showed that many of the species, and especially the 
medicagos, had not only persisted but been propagated 
from seeds. Unfortunately for the full development of 
this, the land was used as a pasturage for sheep, which 
devoured the plants in proportion to their growth, and up- 
rooted many with their feet, the arid soil having little 
cohesion. At Cheverny, where I had enclosed certain 
spaces, several Algerian plants attained a superb growth ; 
among these, trefoil, melilot, phalaris, and alopecurus. 

“By the 19th April it was evident that not only a large 
number of species had persisted, but that from being rare 
and poor the previous year, they had developed to a won- 
derful extent, notably the Alopecurus utriculatus, Vulpia 
ligustica, Avena barbata, Trifolium nigrescens, Tréfolium 
isthoverpum, all southern and ferage plants, The A/cdz- 
cagos Spherocarpa and pertacycla reappeared in great 
abundance where they had escaped the cattle, or the sickles 
of women in search of herbs. 1t was difficult to persuade 
these herb-gatherers to a temporary self-sacrifice with the 
view of ultimate advantage in respect of forage. 

“On the 27th April my attention was called tothe large 
number of annuals and biennials disseminated. The 
annual plants, which De Candolle called monocarpian, 
because they terminated their existence by a perfect and 
unique fructification, are invariably reproduced by the dis- 
semination of their seeds when they have come to matu- 
ity ; the individual dies, while the species becomes 
perennial ; which duration, on the other hand, is tempor- 
arily acquired by the individual, when a scythe, or the 
grazing of cattle, retards the last and indispensable phase 
of the plant's existence. 

“At this date, April 27, trefoil and Incerne promised to 
be very abundant in the Blois district. By the 1st of May 
an incessant appearance of new species was noticed ; and 
it seemed beyond a doubt that before the end of the sca- 
son the four localities of Blois, Cheverny, Vendéme, and 
Orleans, would furnish not fewer than 200 species, of which 
170 at least were peculiar to meadows and pasture lands. 

“On the 3rd May a new fact presented itself During 
the war a forage depot had stood at the side of the mar- 
ket place of Cour Cheverny, but last year no appearance 
of any new plant had been discovered there, not withstand- 
ing careful search. On the 3rd some twelve species of 
foreign forage plants made their appearance, and others 
were expected. This shows that the seeds had remained 
in the soil for sixteen months without alteration of their 
germinating properties. This is an interesting fact. and 
a corollary of a law of rotation observed in all natural 
meadows, viz., the temporary disappearance of dominant 
species, yielding for an indeterminate period to new types, 
which they by-and-by come to displace, when they meet 
with certain favouring atmospheric influences, not very 
fully understood. 

“ The Algerian plants withstood successfully the frost of 
the 12th May, which did much damage to our vines and 
the shoots of certain trees, especially indigenous conifers.” 

M. Vibraye, in closing his note, speaks of the above 
phenomena as being quite an event. It is not the 
ephemeral appearance of a few plants sparsely dissemi- 
nated, raising the problematical hope of fixing in the soil 
a useful vegetable--it is an exodus ; the migration, not of 
a modest lorile, but of a flora, independent and com- 
plete. It is,in a word, a treasure which the central dis- 
tricts of France are called on to study and to appropriate. 
He argues that the propagation of these plants should not 
be lefe to chance, but that human skill should be brought 
to bear on it. A.B. M. 
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THE HURON RACE AND [TS HEAD 
FORA * 


HE tribe of North American Indians known by the 
name of Hurons appears, when first brought to the 
knowledge of the intruding French, to have been settled 
in palisaded villages around Lake Simcoe, in Western 
Canada. They called themselves Ouandots or Wyan- 
dots. They consisted of four septs or nations; the At- 
tignaouentans, or Nation of the Bear, the chief member 
of the league, the Attignenonghaes, the Ahrendarr- 
honons, and the Tohotaenrats. They occupied thirty-two 
villages when visited by the Jesuit missionaries in 1639. 
Brébeuf reckoned them in all in 1635 at 30,000, and they 
were stated in the Re/azion of 1660 at 35,009. The Hurons 
with other tribes dwelling at this time in Canada, were 
fully acquainted with agriculture, as Dr. Wilson shows, 
wholly independent of any European influences. The 
Hurons became known to the civilised world only in their 
decline, and immediately before their extirpation. They 
were then in alliance with the Adirondacks and other 
Algonquins, against their common Iroquois enemy. This 
latter is the name of a league of tribes often designated 
the Indians of the Five or of the Six Nations. This con- 
federation of tribes during the seventcenth century was 
the great aggressive nationality of the American Con- 
tinent, which subdued, exterminated, or incorporated the 
other tribes with which they came into contact. Cartier 
discovered Canada in 1535. Champlain explored and 
settled it subsequently. He visited the Huron country in 
1615, and appears to have found the whole district be- 
tween the river Ottawa and Lake Simcoe to have been 
almost depopulated, which is to be attributed to the im- 
placable enmity of the Iroquois. This region, “in the 
latter part of the seventeenth century became the scene of 
the indefatigable operations of a succession of missionary 
fathers, some of whom divided their self-denying labours 
between them and their Iroquois foes, and several suffered 
martyrdom atthe hands of the savage nations whose con- 
version they aimed at. Minutely detailed maps and nar- 
ratives of exploration and missionary labours, record the 
progress of discovery in the region around the Georgian 
Bay, and illustrate the topography of the Huron villages 
so accurately, that most of their sites have been identi- 
fiedin recent years. Dr. J.C. Taché devoted such leisure 


as he could command during a period of five years, prior | 


to 1865,to a minute exploration of the Huron country. 
Following in the steps of early writers whose accounts 
are prescrved in the Ac/ations of the Jesuit Fathers, com- 
municated to the Provincial of the Order at Paris, from 
1611 to 1672, he was able to determinc the sites of their 
principal villages, and to explore their cemeteries, abound- 
ing with implements, weapons, and numerous other 
archeological records of native arts and habits. 

The sepulchral rites of the Hurons were of a peculiar 
character. Their dead were primarily exposed on raised 
biers, as is still done by the Cowlitz, Columbia River, and 
other tribes; and around them were hung implements 
and personal ornaments of the deccased, with the tributes 
of affection of the survivors. In the case of death ona 
journey, or on the war-path, the body was temporarily 
interred. But the place of sepulture was carefully noted 
for future transfer of the bones to the gencral cemetery of 
the tribe. At intervals of ten or twelve years the great 
“Feast of the Dead” was celebrated by cach nation of 
the Huron confederacy. One of these grand ceremonies, 
performed at Ossosanc, the chief town of the Bear nation, 
on Nottawasaga Bay, was witnessed by the Jesuit mis- 
sionaries in 1636. Skeletons were gathered from old 
scaffoldings, or disinterred from distant graves, by the 
relations of the deceased. The bones of those more 
recently dead were cleansed of the remaining flesh, and 
then wrapped carefully in skins, and adorned with prized 


*The Huron Race and its Head Form. By Daniel Wilson, LL.D. 3 plates. 
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decorations. ‘The old wampuim-belts, pipes, kettles, bows, 
arrows, axes, beads, and shells, which had been hung 
around the bier, or deposited in the grave, were ancw 
gathered together, and the whole were brought to the 
appointed cemetery. There a great trench was dug, and 
carefully lined with beaver skins and other furs, and after 
a funeral-feast, with lamentations by the women, and 
orations by some of the chiefs in praise of the dead, the 
relics of mortality were cast into the trench, along with 
the funeral offerings. Only in cases of recent death were 
the corpses wrapped in furs and deposited entire; and 
then, amid the shrieks and wails of the mourners, the 
earth was thrown in, logs and stones piled over the 
cemetery, and with a closing funeral chant, the great 
“ Feast of the Dead” was brought to a close. 

Owing to the systematic practicc of thus gathering 
together the remains of the Huron dead, one or more 
ossuaries were to be looked for in the vicinity of each village. 
Dr. Taché explored sixteen of them in all, containing from 
Goo to 1,200 skeletons in each. From the same deposi- 
tories he also recovcred numerous specimens of native art, 
and illustrations of the various customs of that people. 
From the same cemeteries, Dr. Taché selected upwards 
of eighty skulls, most of which with the accompanying 
relics he deposited in the museum of the Laval University, 
at Quebec. Another inquirer, Mr. John Langton, a writer 
“On the Early Discoveries of the French in North 
America,” conceived the same idea of tracing the villages 
of the Hurons. He succeeded in tracing out the sites of 
fourteen villages, in many of which the remains of houses 
and stockades could still be recognised. He even suc- 
ceeded in identifying St. Ignace, a village at which 
the principal chief and nearly roo of the Iroquois warriors 
fell before the Hurons were overpowered, and the miserable 
remnant bound to stakes to perish in the relics of their 
blazing settlement. St. Ignace was finally destroyed in 
1649. Some few Hurons found refuge among the Petuns, 
Neutres, and Eries, and shared in the subsequent fate of 
these tribes. ‘The fortunes of another body of the fugitives 


| illustrate the Indian practice of adoption into another 


tribe. The survivors of two Huron towns opened negotia- 
tions with their Seneca foes, and were adopted into the 
Seneca nation. And another band, under the conduct of 
the Jesuit missionarics, made their way to Quebec, then 
subsequently settled at Lorette, on St. Charles’s river, 
where their lincal descendants remain, their blood mingled 
with that of European colonists, and speaking a French 
patois, and where they still share in certain Indian funds 
distributed to them by the Canadian Government. 

The admixture of blood has nearly effaced the genuine 
characteristics of the Hurons of Lorette, although this 
tribe originally does not appear to have been exposed in 
the same degrec to the adoption of prisoners of other tribes 
as that of the lroquois Confederacy. Wence the remains 
recovcred from the ancient cemeteries of the Huron coun- 
try have a special value for ethnological purposes ; they 
are the most authentic relics of the pure Hurons. Asan 
instance of the readiness with which the aggressive lro- 
quois received those of other races into their tribe, Dr. 
Wilson speaks of an old squaw of pure white blood, reputed 
to be nearly a century old, who survived till recently, if 
she be not still living, as a member of the Mohawk tribe, 
of the Bay of Quinte. Her Indian name is Ste-nah, sup- 
posed to bea contraction of Christiana, and she is described 
as a full-blood Sko-ha-ra, or Dutchwoman. When the 
author last heard of her, in 1868, she was living with her 
granddaughter, the wife of a Mohawk chief. 

The learned author is probably the solitary instance of 
a well-instructed British Craniologist being transferred to 
American soil, who has continued his favourite pursuit in 
the new field with perseverance. Dr. Daniel Wilson has 
given numerous and valuable proofs of his abiding taste 
for, and persistent investigation in, this fundamental 
| branch of anthropological inquiry. In his compre- 
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hensive “ Pre-Historic Man,” which has reached a 
second edition, he has already paid a good deal 
of attention to the Huron tribe, as well as to other 
tribes of the North American Indians, which, in fact, 
constitutes one great feature of value in the work. 

In this volume Dr, Wilson gave a table of the measurc- 
ments of thirty-seven Huron skulls ‘obtained from 
Indian graves to the north of the water-shed between 
Georgian Bay and Lakes Erie and Ontario.” The great 
purpose of the construction of this table, as of so many 
other investigations made by the author, was to test the 
truth of a doctrine which had been generally received and 
was in great measure endorsed by Dr. S. G. Morton, who 
produced the classical “ Crania Americana.” This doc- 
trine, in few words, is that the American race is almost 
uniform in its head characters from one end of the conti- 
nent to the other, and that the American typical cranium 
is distinguished for its shortness. To Dr. D. Wilson’s 
persevering researches we must allow the merit of having 
shown that there is much variety in native American races, 
and that in their skulls there is considerable diversity of 
length. This may be very confidently asserted, without 
conceding to him anagreemient with his assertions respect- 
ing the long skulls among the ancient Peruvians ; for he 
evidently mistook the deformed crania of these pecel for 
the representatives of the natural form of their heads. 

In the table of the measurements of thirty-seven human 
skulls referred to, it was seen that their length varied 
much. If we exclude the “ Barrie skull,” No. 23, which 
appears to be quite aberrantly short, and it is thought 
has been distorted by art, we find their longitudinal dia- 
meter to vary from 7’9 inches to 68 inches, or above an 
inch. The cephalic indices of these two examples, un- 
fortunately, cannot be accurately calculated from Dr. 
Wilson’s measurements. One of his items of measure- 
ment is “ F, D.” frontal diameter, which he says in this 
memoir ‘is taken from the point of junction of the frontal, 
parietal, and malar bones.” This latter is probably an 
inadvertence, and should be sphenoidal bone, as the malar 
bone nowhere joins the frontal. 

Since this table was constructed, thauks to the efforts of 
Dr. Taché and others, Dr. Wilson has had the oppor- 
tunity of measuring many more Huron skulls. He now 
says: “ The sight of upwards of seventy skulls, a!l derived 
from the cemeteries of a single tribe or nation, is a pecu- 
liarly interesting study to the ethnologist. But to one at 
all impressed with the uniform persistency of a specific 
ethnical type, the result is far from satisfactory.” They 
are seen to vary materially, and especially in length. The 
skulls of women present a decided projection of the 
occiput, and here we may be permitted to allude to Dr. 
Wilson’s plates, The first, which gives shaded profile 
views of the calvaria of a Huron man and woman, is 
excellent and very characteristic. Plate LI. is lettered, 
“Long Huron skull, male.” It is often very difficult 
to determine positively the sex in crania, but in this 
example it seems doubtful whether the plate does not 
exhibit the calvarium of a woman. We incline to think 
that it does, The long oval, vertical view is quite appa- 
rent and unquestionable. Plate III. is an undoubted 
instance of a “ Long Huron skull, male.” 

Dr. Wilson, after attesting the great range of diversities 
in the fluron skulls he has seen, concludes in these 
not ceable terms: “ But the specialties of the whole, in 
their front aspect, suggest a greater uniformity in their 
physiognomy than in cranial conformation, The nose is 
in most cases large and prominent; the surerciliary 
ridges in the males are strongly developed ; and a common 
ethnical character may be traced in the full-face as a whole, 
including the massive broad cheek-bones and superior 
maxilla ; as well as in the indications in the greater number 
of a tendency towards a pointed apex, or meeting of the 
parietal bones at an angle at the sagittal suture.” Perhaps 
this is as much as anyone can reasonably expect, even 


NATURE 


265 


when divergences arc to be acknowledged in the proper 
calvarial form. And it is difficult to conceive that these 
divergences are so utter and so puzzling as to prevent our 
seeing any constancy among them. 

Dr. Wilson, in showing that some tribes of American 
Indians are characterised by long or dolichocephalic 
heads, still admits that other tribes have short or brachy- 
cephalic heads. This must be conceded, as well as that 
Morton’s generalisation was too comprehensive and too 
literal. Former sweeping conclusions as to dolicho- 
cephaly and brachycephaly cannot now be sustained. It 
was long since seen that among the crania of any ex~ 
tended race of people, as the ancient Britons, there is 
much variation as to length, indeed that a scale might 
be exhibited from the shortest to the longest, in which the 
num:rous intermediate lengths intervene to fill up the 
ascending degrees of the range. This truth is now more 
than ever apparent, since the elaborate researches among 
the skulls of Italian races by the distinguished anatomist, 
Prof. Luigi Calori, of Bologna. He has conclusively 
shown that there is much more dolichocephaly among 
the races of ltaly than was previously known. 

Much of the difficulty that craniologists have encountered 
in the study of the head-forms of different races, has had 
its foundation inthe too rigid rules which they have 
assumed these forms to observe. Dr, Wilson’s labours 
have served well to illustrate this point in reference to the 
American races, Were this the proper place, it would be 
easy to point to examples of the futile labours which have 
resulted from these self-imposed rules. How many 
learned controversies have been entertained to determine 
the race of a man whose only existing relic was his lower 
jaw? On finding that such rules cannot be fixed and 
defined in so absolute a manner, it has often been the case 
that other inquirers have lost confidence in craniology 
itself. This is a transition from one extreme to another, 
More moderate expectations from the doctrine of skull. 
forms would have prevented confidence in their value 
from being so often shaken. Larger views must be taken, 
but these are quite compatible with our knowledge, 
without any necessary leaning to the meanderings of the 
evolutionary hypotheses alluded to by our author. 


CONDUCTIVITY OF MERCURY 


T was shown in a previous article * that solar intensity 
cannot be accurately ascertained by the thermohelio- 
meter employed by Pere Secchi, owing, among other 
causes, to the imperfect conductivity of the mercury in 
the bulb exposed to the sun. Meteorologists, however, do 
not generally accept the assumption that the conducting 
power of mercury is so imperfect as to affect materially 
the correctness of the indication of mercurial thermo- 
meters, Deschanel being quoted in support of the opinion 
that mercury is not an imperfect conductor. We are re- 
minded that Prof. Everett, in a recent translation of the 
works of the author mentioned, assumed that the conduc- 
tivity of quicksilver in the bulb of a thermometer is the 
same as a vessel “with thin metallic sides containing 
water which is stirred” (see Prof. Everett's translation oi 
“ Deschanel’s Natural Philosophy,” Part LI., pp. 245-387). 
The subject is so intimately connected with the determina- 
tion of solar temperature and solar energy, that it has be- 
come indispensable to settle the question by some thorough 
practical test. Accordinglyan apparatus, represented by the 
following illustration (Fig. 1, p. 266) has been constructed 
by the writer, to ascertain the conductivity of mercury. 
Before entering on a description, it will be instructive to 
point out that the heat communicated to the bulb of a 
thermometer by solar radiation is transmitted to its con- 
tents chiefly by convection, hence that the altitude of the 
sun during the observation influences the accuracy of the 


* NATUuURP, vol. v. pp+ 344°347- 


266 


indication, This will be readily comprehended. Fig. 2 
(p. 267) represents the bulb of a thermometer exposed 
to the rays when the sun’s zenith distance is 65° ; 
Fig. 3 representing the bulb when the zenith distance 
is 18° 23’, the latter being the minimum at the 
Observatory of the Roman College, where the thermo- 
heliometer has been long employed for the purpose of 
ascertaining the intensity of solar radiation. Referring 
to Fig. 2, it will seen that the blank crescent ¢, whose 
varying thickness indicates very nearly the amount of 
heat imparted at each point of the spherical surface pre- 
sented towards the sun, occupies a nearly vertical posi- 
tioi. The mercury contained within the space indicated 
by the said crescent, having its specific gravity reduced 
by the radiant heat, will ascend; while the mercury on 
the opposite side, which retains its specific gravity, will 
descend ; thus a circulation will be established by means 
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creasing the size of the bulk the transmission of heat from | 


ato é will be retarded unless the conductivity of mercury 
be perfect. Hence the séze of the bulb is an clement 
affecting the accuracy of the indication—a circumstance 
fatal to the employment of a spherical bulb in the thermo- 
heliometer. 

The nature of the illustrated apparatus constructed for 
the determination of the conductivity of mercury will be 
readily understood from the following description :—Fig. 
1 represents a longitudinal section through the vertical 
plane. ais a boiler, with a flat bottom and semicircular 


ends, supportcd on two columns, / and yg, resting on the | 


bottom of the cisterns ¢ and 4% The column / is com- 


posed of wrought copper plated with silver, highly | 


polished. ‘The column ¢ consists of a cylindrical vessel 
of glass open at the top, filled with mercury, and sur- 


rounded with a socket, 4, composcd of polished silver. The | 


cisterns ¢ and @, supported on nonconducting substances, 
are plated with polished silver, and provided with funnel. 
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of which the heat received from the sun will be gradually 
communicated to the entire mass of mercury in the bulb. 
But, when the latter is exposed to the sun’s rays under a 
zenith distance of about 18°, as shown in Fig. 3, the heated 
mass of mercury contained within the crescent @ has so 
slight an inclination that scarcely any circulation takes 
place. Consequently, if it can be shown practically that 
mercury is incapable of transmitting heat from particle to 
particle with sufficient velocity, it will be evident that 
thermometers and thermohcliometers, with spherical 
bulbs are worthless as means of measuring the intensity 
of solar radiation. It will be perceived that if the bulb 


in Fig. 3 be surrounded by an enclosure, as in the thermo- 
heliometer, the mercury contained within the spacc indi- 
cated by the crescent 4 will radiate far less heat towards 
such enclosure than the mercury within the opposite 
heated crescent @. 


It will also be perceived that by in- 


shaped openings at the top, through which thermometers 
are Inserted. These cisterns, as well as the columns fand 


|g, are surrounded with nonconducting coverings, f, A, and 


0,0. Alamp, 4, is applied behind the cisterns for heating 
the water in the boiler. It is scarcely necessary to ob- 
serve that the polished silver plating of the copper column, 
and the polished silver socket round the mercurial column, 
are intended to prevent loss of heat by radiation, while the 
coverings before mentioned are intended to prevent loss 
of heat by convection attending atmospheric currents. 
The inside diameter of the cylindrical vessel v, it should 
be noticed, is o°5 in,, corresponding exrctly with the dia- 
meter of the copper column /, thetapof which is on a level 
with that of the mercurial column. The lines 47 and 
wt are in the same horizontal plane, their distance below 
the upper ends of the columns / and ¢ being precisely two 
inches, 

The object of the apparatus being that of comparing 
the conductivity of mercury to that of some other metal 
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copper has been selected, as its conducting property is 
better known than that of any other. The leading feature 
of the arrangement will be comprehended by a mere 
glance at the illustration. An equal amount of heat being 
apjflied to each column, it is intended to show by the 
elevation of the temperature of the water in the cisterns 
¢and ¢, what relation exists between the conductivity of 
mercury and copper. Regarding the application of the 
heat, it will be evident that an equal amount must in- 
fallibly be imparted to each column if the lamp be 
sufficiently powerful to keep the water in a state of con- 
tinuous ebullition. Obviously the heat from the lamp, if 
urged, will cause a rapid upward motion of the water in 
the middle of the boiler, and a correspondingly rapid 
descending current at each end. Accordingly lateral 
currents varyingin velocity with the strength of the flame 
applied under the boiler, will flow inwards over the upper 
ends of the columns fand 2. 

Several experiments have been made under varying 
barometric pressures and different atmospheric pressures ; 
but the results as regards the comparative conductivity of 
mercury and copper have proved to be very nearly alike 
in all, The accompanying tables record the result of the 
last trial, conducted as carefully as practicable. The 
headings of the several columns explain so clearly the 
object of the tables that it will only be necessary to state 
that the energy inserted in the fourth column is the energy 
developed froin the beginning of the experiment. 

Referring to Table I, it will be seen that at the termi- 
nation of four minutes from the commencement of the 
experiment, the temperature of the water in the cistern ¢ 
had increased 29°06", the differential temperature being 
then 212° — 102°56° = 109'44°. During the same period a 
dynamic energy represented by 2°525 thermal units had 
been transmitted past the line #4 /, communicated to (1) 
the water in thecistern; (2) the part of the copper column 
immersed ; (3) the metal composing the cistern ; (4) the 
immersed part of the thermometer. But, while the entire 
energy transmitted past the line & /, during the four 
minutes thus amounted to only 2°525 units, the rate of 
transmission was actually 0850 unit per minute at the 
termination of the fourth minute. This apparent discre- 
pancy was caused by the heat absorbed by that part of the 
column which extends above the line 4 /, the temperature 
at the commencement of the experiment being the same 
as that of the surrounding air, 73°50. Referring to 


Table 11., it will be seen that the energy transmitted | 
throuzh the mercurial column, past the line # 7, during | 


four minutes, was only 0087 unit against 2°525 units for 
the copper column, although the differential temperature 
of the water in the cistern @ was 137°50° — 109-44’ 
= 28°06" higher than in cistern ¢. Accordinzly, the 
conductivity of the copper composing the column / has 
eh cteka) 
proved to be oot. 
ductivity of the mercury of the column g, notwithstanding 
the higher differential temperature to which the latier was 
exposed. It will be observed that the glass, o’o2 in. 
thick, composing the cylindrical vesscl which contains the 
mercury, will conduct some heat downward, tending to 
increase the temperature in the cistern ¢@. This tendency, 
however, will be balanced by the loss of heat occasioned 
by the radiation of the glass cylinder, since the application 
of the polished silver socket and the non-conducting 
covering cannot wholly prevent the refrigerating action 
of the surrounding air, It is important to observe, re- 
garding the loss of heat from the latter cause, that the 
cisterns, previous to trial, are charged with water of 
the same temperature as the atmosphere. Now, con- 
sidering that the increment of temperature in the cistern 
d@ docs not average more than o'40” above that of the 
atmosphere during the trial, it will be evident that the 
amount of error caused by radiation will be quite inap- 
preciable, We are therefore warranted in concluding 


29°06 times greater than the con- 


that the conductivity of mercury, determined by the in- 
crement of temperature in cistern d, and by the dynamic 
energy transmitted past the line #z 7, cannot be far from 
correct. It will be asked why columns of such small 
diameter have been employed. The principal object 
has been that of presenting a sectional area in the 
mercurial column y, corresponding as nearly as possible 
to the size of the bulb of an ordinary thermometer. 
Regarding the dimensions, it will be readily admitted 
that the conductivity of mercury might have been as- 
certained with greater exactness, if columns of very 
large sectional area had been employed; but the trial 
has conclusively establishel the fact that mercury 
transmits heat from particle to particle 100 slowly to 


ctfect a sufficiently rapid indication of mercurial ther- 
mometers provided with sfherécal bulbs; and that, 
when the heat is applied from above, the indication of 
such thermometers is wholly unreliable, 

A subject of profound interest presents itself in con- 
nection with the rate of transmission of energy exhibited 
in the sixth column of Table I. It will be scen that 
although the copper column /is only o'5 in. in diameter 
= 0'19635 sq. in. section, the rate of transmission at the 
termination of the fourth minute is o°850 unit per minute, 
Reducing this amount to the usual standard of one square 
foot, it will be found that the energy developed is 


144 
019635 
| sectional area of 1 sq. foot, It will be observed that this 


X 0850 = 623 thermal units per minute for a 
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extraordinary amount of energy (theoretically capable of 
exerting 3 = 14'5 horse-power) is called forth by the 


moderate differential temperature of 212° — 102°56°= 
10o9'44° F. Now, let us compare the energy of G23) thermal 
units per minute to that produced by the radiation of a 
metallic surface coated with lamp black, and maintained 
at a temperature of 212°, within an enclosure of 102°. 
Actual trial shows that under these conditions, the radiant 
cnergy of a blackened plate composed of copper, contain- 
ing 144 sq. inches, scarcely reaches 6 thermal units per 
minute. Our experiment has therefore established the 
fact, incidentally, that under the stated conditions, a pluie 
of wrought copper two inches in thickness is capable of 
transmitting by conduction from one side to the othr, 
in a given time, an amount of mechanical energy more 
than 100 times greater than the mechanical energy de- 
veloped by the radiation of the same plate during an 
equal interval of time. 
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NOTES 


THe voluminous correspondence connected with the manage- 
ment of Kew Gardens, printed by order of Parliament, was 
issued at the close of last week. In the debate in the House of 
Lords on Monday, introduced by Lord Derby, the essential 
points of the controversy were hardly touched ; and pending the 
debate in the tlouse of Commons on Sir John Lubbock’s motion, 
which was mot reached on Tucsday evening, it is obviously pre- 
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mature to enter into the various discussions which are prompted 
by the contents of the Parliamentary papers. 


TueEchoice ofa foreign correspondent of the French Académie des 
Sciences has resulted in the defeat of Mr. Darwin and the election 
of M, Loewen, of Stockholm, who received 32 votes, against 15 
given to the English naturalist. The. discussion had extended 
over three long sittings in secret committee, the leader of the 
advocates of Mr. Darwin’s claini being again his opponent in 
controversy, M. de Quatrefages, while M. Emile Blanchard led 
the opposition. A correspondent of Zes A/ondcs, an eminent 
member of the Academy, in commenting on the result, states 
that not one of those who voted for Mr. Darwin shared his 
philosophical doctrines, and not one of those who opposed his 
candidature alleged as their motive the error or danger of his 
doctrines. ‘‘ What has closed the door of the Academy to Mr, 
Darwin is that the science of those of his hooks which have made 
his chief title to fame—the ‘Origin of Species,’ and still more 
the ‘ Descent of Man ’—is not science, but a mass of assertions 
and absolutely gratuitous hypotheses, often evidently fallacious. 
This kind of publication and these theories are a bad example, 
which a body that respects itself cannot encourage.” 


THE subject of Prof. W. K. Clifford’s discours2 at the ensu- 
ing meeting of the British Association will be, *‘The Aims 
and Instruments of Scientific Thought.” Mr. W. Spottiswoode 
will deliver a lecture to working men, on ‘Some Properties of 
Light, Sun-hine, Sea, and Sky.” 


THE Iron and Steel Institute will hold its next meeting in 
Glaszow, under the presidency of Mr. Ifenry Bessemer. ‘lhe 
reception room will be in the Corporation Galleries, Sauchiehall 
Street. The general meetings will be held in the Lecture Hall, 
Corporation Galleries, Sauchiehall Street, as under :—Tuesday, 
Aug. 6, 1.30 P.M., Election of Members, Report of Council to 
be presented, Papers; Wednesday, Aug. 7, 10.30A.M., leading 
and Discussion of Papers; Thursday, Aug. 8, 10 30 4.m., Reading 
and Discussion of Papers. A room will be provided in the Cor- 
poration Galleries for the exhibition of objects of interest to the 
trade, either from the neighbourhood of Glasgow or elsewhere. 
The business proceedings will terminate about 3 o’clock on Tues- 
day, and it is proposed that members should devote the remain- 
der of the day to visiting the iron and other works in the 
neighhonrhood of Glasgow. A list of these works will be given 
in the detailed programme to be distributed at the meeting ; and 
a sketch map of the district will also be ready at the same time. 
On Wednesday, immediately ater the conclusion of the business 
meeting, a special train will be provided to convey the members 
to Coatbridge and Monkland, where the Gartsherric, Suminer- 
lee, Langlvan, Coatbridge, Malleable, and Monkland Iron 
Works will be inspected. On Thursday, after the conclusion of 
the general meeting in Glasgow, a special train will be arranged 
for the Motherwell district, and for the inspection of the iron 
works in that locality. On Thursday evening, at 7 o’clock, the 
meinbers will be entertained al dinner, in the Corporation Gal- 
leries, Glasgow, by the Local Reception Committee. On Friday 
an excursion will be made down the Clyde, for the purpose of 
seeing the industrial features connected with the river, The ex- 
cursion will also be prolonged to the head of Loch Long, the 
return being by Loch Lomond to Balloch, and thence by train 
to Glasgow. I.uncheon will be provided at Tarhet. The fol- 
lowing papers have been already promised :—“ On the Geologi- 
ca] Features of the Iron and Coal Districts of Scotland,” by Mr. 
James Geikie, F.G.S., of the Geological Survey of Scotland ; 
‘On the Rise and Progress of the Iron Trade in Scotland,” by 
Mr. Jno. Mayer, F.C.5., Glasgow; ‘On the Differential Clutch 
for Reversing Mills,” by Mr. R. D. Napier, Glasgow ; ‘‘ On 
Reversing of Rolling Mills,” by Mr, Graham Stevenson Airdrie ; 
‘‘On an improved form of Squeezer for Blooms produced in 
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Rotary Puddling Furnaces,” by Mr. James Robertson, Glasgow ; 
“On the Rise of Iron Steamship Building on the Clyde ;” 
**On further Improvements in Spencer’s Revolving Puddling 
Machine,” by Mr. Adam Spencer, West Hartlepool ; ‘On the 
Westward Development of the Iron Manufacture in the United 
States,” by Mr. TV. Guilford Smith, Philadelphia. 


Tue Annual Meeting of the Association of German Natu- 
ralisti and Physicians will be held at Iipzig, from Aug. 12 
to Aug. 18. 


A MATHEMATICAL society of Paris has been formed, on the 
plan of the similar societies of London, Moscow, and Berlin, 
having for its object to encourage mathematical studies and in- 
crease mathematical knowledge, and to form a bond of union 
of those interested in the mathematical sciences. Among its 
original members are MM. Chasles, Serret, Ossian Bonnet, 
Resal, Bourget, Mannheim, Laurent, lalphen, de Polignac, 
Ribeaucourt, Lemoine, Laguerre, Gros, Brisse, and André. The 
Society proposes publishing a ed/ctin of its Proceedings. 


WE regret to learn that Prof. II. E. Rescoe is laid by from a 
serious accident—a kick froma horse. The injuries, however, 
we understand, are only such as complete rest will repair. 


JUDGMENT has been given by Lod Gifford, in the Court of 
Ses-ion at Edinburgh, in favour of Miss Jex Blake and other 
lady students in their action against the Senatus Academicus, 
asserting their right to complete at the University their full 
medical curriculum, and to graduate on the same footing as 
male medical students. The judgment finds the ladies entitled 
to all the privileges of medical students, and to graduate in 
medicine at the University. The laws of Scotland, continues 
the judge, hardly as they bear against women in some respects, 
have never gone so far as to forbi] their entering the medical 
profession. 


We are glad to observe that a movement which we noted in 
April last bas succeeded in giving a well-earned reward to Mr. 
James Lindsay, Experimental Assistant to the Professors of 
Natural Philosophy in Edinburgh University for the last fifty-four 
years. A meeting was held in Edinburgh on the 24th, presided 
over hy Prof. Sir R. Christison, Bart., M.D., who, in a few 
words, pointed out the great merit which had induced Mr. 
Lindsay’s friends to present him with this manifestation of their 
respect, and gavea sketch of lis long connection with the Nata- 
ral Philosophy chair at the University. The subscriptions 
amounted in all to 235/.; the list of subscribers including the 
names of H.R.IP. the Duke of Edinburgh, the Marquis of 
Tweeddale, the Duke of Argyll, Dr. Lyon Playfair, M.P., Mr. 
Carlyle, Prof. Tyndal!, Prof. Sir R. Christison, Sir W. Thom- 
son, W. MM. Rankine, Tait, &c. 


Mr. J. Lowrnian Be.1, of Newcastle-on-Tyne, has been 
elected an honorary member of the United States Mining and 
Engineering Institute, in recognition of his labours, 


Ir has been determined to erect a statue in Derlin to the 
memory of Albert von Graefe, the eminent oculist. ‘The names 
of some of the most distinguished surgeons of Europe are on 
the committee, 


We understand that the Royal College of Chemistry will re- 
sume its operations at the commencement of the Autumn Term, 
in the new laboratories at South Kensington. 


Tue Museum at Thornhill, Dumfriesshire, is now open to the 
public on Saturdays from one o’clock. Admission will be by 
free tickets, which may be obtained by application at the museum, 
and a description will be given of some special class of objects. 
On other days of the week, Sunday excepted, ad- i son will be 
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by tickets for which the charge of sixpence will be made. To 
the museum will be added a small library of selected books, 
which may be had on loan; also a library of books for consulta- 
tionat the museum. This library consists of about two thousand 
volumes. A few periodicals will also be added. A descriptive 
catalogue of the museum and a catalogue of the library are in 
preparation. 


THE most recent publication of the Geological Survey con- 
sists of the explanation of quarter-shect 98 S.E., illustrating the 
geology of the neighbourhood of Kirkby Lonsdale and Kendal, 
by Messrs. Aveline, Hughes, and Tiddeman. It contains the 
usnal sketch of the physical geography of the district, and lists 
of the fossils of the various formations, and is illustrated by 
several sections. 


Mr. W. R. Haywargp has in preparation a new work, which 
will be called ‘The Gotanist’s Pocket-Book.” It is intended as 
a handy pocket companion for the botanist in the field, to enable 
him to identify on the spot the plants he may meet with in his 
researches. It will contain the characteristics of species and 
varieties, the botanical name, common name, soil, and situation, 
colour, growth, and time of flowering, of every plant, arranged 
under its own order. The volume will be published by Bell and 
Daldy, York Street, Covent Garden, 


AN excellent compendium of our present knowledge of the 
sun and the phenomena of its atmosphere, from the pen of Prof. 
Young, has just been published by Chatfield and Co., of New 
IIaven. ‘This author, it is well known, has himself occupied a 
very prominent part in the history of more recent discoveries in 
regard to the sun, and the article referred to is the substance of a 
lecture delivered at New IIaven during the past winter. This 
has, however, been materially modified, so as to bring the subject 
up to the present state of our knowledge, as rendered necessary 
hy the rapid progress made in the science of solar physics. 


IN the form of a 4to pamphlet is printed ‘‘ Discussion of the 
anemometrical Kesults furnished by the Anemometer at Sand- 
wick Manse, Orkney, 1863-1868, from the Appendix to the 
Quarterly Weather Report for 1871. 


WE have received three papers by Prof. O. C. Marsh, on 
““The Discovery of Additional Remains of Pterosauria, and of 
the Dermal Scutes of Mosasauroid Reptiles ;” ‘‘The Structure 
of the Skull and Limbs in Mosasauroid Reptiles,” and a ‘ Pre- 
liminary Description of Hesperornis Regalis.” These have 
already been alluded to in our résumé of the contents of S7///- 
man’s Fournal, 


We have a reprint from the Geological A/agasine of Mr. James 
Geikie’s valuable and interesting papers ‘“‘On Changes of 
Climate during the Glacial Epoch.” The author has made 
severa] additions and alterations, one of the most valuable addi- 
tions being a summary of the general results arrived at in the 
memoir in a series of thirty-six short paragraphs. 


THE Notichlatt des Vereins fiir Erdkunde und verwandte 
TPissenschajften su Darmstadt und des Alittelrheinischen Geologischen 
Vereins for 1871 contains a host of valuable papers and statistical 
tables connected with all branches of geography—physical, 
political, and social, and the sciences connected therewith, espe- 
cially meteorology and geology, relating to the Grand Duchy of 
Hesse-Darmstadt. We notice especially two very elaborately- 
constructed charts of the meteorological observations taken 
during the years 1870 and 1871. 


THE Chemical News contains a paper by Mr. Ilugo Tamm 
on §‘A Ferro-Tungstine, a New and Interesting Mineral,” whick 
Mr. ‘'amm desires to designate ‘‘Crookesite.” This name, 
however, having been already appropriated, Mr. Crookes pra. 
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poses that, when the missing constituent is discovered, it should 
be called ‘*Tammite.” Mr. Tamm’s analysis of the new 
mineral gives :—Metallic Tungsten $805, Metallic Iron 5°60, 
Metallic Manganese 0°15, Undetermined Substance 6°20. Mr. 
Tammi ventures upon various conjectures as to this last substance, 
and thinks it just possible that, after all, he may have made an 
analytical error, and that there may be 6°2 per cent. more of 
tungsten than appears in the analysis. Ile has, however, strong 
doubts on this point. 


RrcakpiInG ‘sca-serpents,” the following note may be 
jnteresting :—The South African Mnseum, Cape Town, re- 
cently reccived a specimen of the Ribbon fish (Gyaeoteris) 
fifteen feet long without the tail, It appears that this fish is 
known to distant inland fishermen as being forty feet long, 
and from its slender shape and snake-like movement is probably 
the “sea serpent” of late years so minutely described by navi- 
gators. From its head there is erecled a plume of flexible rose- 
coloure1 spines, and from head to tail along its back there is a 
conspicuous mane-tike fin, Its general colour is like burnished 
silver. The eye is large and silvery, and the profile of the head 
comports well with that of the horse. The specimen could 
not be preserved, but there are two smaller specimens in the 
Museum. 


Tue Garden calls atteation to the great value of the Island 
of Jamaica as a tropical gardea. Its oranges, pine-apples, ban- 
anas, limes, lime-juice, cocoa-nuts, an other such products, c ould 
not be surpassed in quality, and might be cultivated to any 
imaginable extent. TDesides all this, the soil and climate are 
eminently suitable to the growth of precious drugs and. plants. 
Bark is raised easily, the cinchona plantation being in a most 
satisfaztory state. ‘Then there are hemp and China grass of ex- 
cellent quality, nor would any arrowroot be superior to that of 
Jamnica if it were but more carefully prepared for market. Ilcre, 
it will be said, is a noble prospect for the colony. ‘Truc, but it 
isa prospect only. Not until the very last returns is there shown 
any “tendency to the development of new industries requiring 
little capital and no extraordinary skill.” It ts the old story, 
‘minor articles” are neglected, thongh they are the very articles 
which are wanted, ani which the colonists could send. Ilow- 
ever, Jamaica is fortunate in having a Governor in Sir J. P. 
Grant, who can discein the true capabilities of the island, and 
the tru: place for its industry in the markets of the world. 


A CORRESPONDENT of the JJadras Jail, quoted by the 77s 
of India, says that on the night of June 15 last the plain to the 
east, north, and north-east of Nandidroog was covered with 
‘tmany thousands” of lights, which have bezn observed occ2- 
sionally in former years. The correspondent compares the 
appearance to that of a large city brilliantly illuminated, and in 
one direction the scene, thronzh a binocular glass, ‘‘ looked like 
a view of part of the starry heavens, each flame being like a 
star.” As many of the lights were from tea to fifteen miles dis- 
tant from the reporter’s point of view, he conjectures that each 
flame must have been five to six feet in length. An attempt is 
being made to fiad out the cause of the curious phenomenon, the 
most likely hypothesis being that the lights are “ caused by the 
jguition of sam2 inflammable gas escaping in jets from the sur- 
face of the carth.” 


We learn from the 2d of July 20, that Mr. Parnaby has 
succeede.l in bringing sixty black bass fry home from America, 
and that they are safely deposited in the tanks at Troutdale, 
Keswick, and are feeding heartily, so that they may now be con- 
sidered safe, Ile found great difficulty in collecting the fry and 
bringing them sa‘cly across the Atlwtic on accoant of the inten-e 


heat. Mr. Vrancis considers this the sezond greatest feat in 
pisctculture, the first being the conveyance of salmon to 
Australia. 
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PROFESSOR AGASSIZ’S SOUTH AMERICA 
EXPEDITION * 
TI. 


IX Mayne Ilarbour, on the western side of Owen’s Islands, 1 

had an opportunity of investigating two very interesting new 
genera of naked-eyed Acalephs. The locality naturally sng- 
gested appropri1te names, and I called one after Captain Mayne, 
Crossotoca Alaynei, feom the festooned disposition of the ovaries, 
and the other after my old friend Owen, Stawroteca Owentz, from 
the cross-like figure of the ovaries. While I was collecting oa 
board, Pourtales and Steindachner ascended the adjoining hills 
in search of glacial marks and land animals. The result of their 
excursion was most satisfactory. Poartales found very well pre- 
served glacial scratches and furrows upon wile greenstone dykes, 
which here intersected the rocks in every direction, Upon one 
such ledge the marks were divided into two,distinct series, one run- 
ning S.W. by W., the other crossing these 5.5.W. Tigher up on 
other dykes of the same character, the first scries of marks 
occurred again, being perfectly rectilinear, in the same direction, 
and though in one instance interrupted, were renewed on the 
other side of the break on the same level with the same bearing. 
Still higher up on the same hillside he fonnd also very distinct 
glacial furrows upon granite ridges, the furrows bearing 5.W. by 
S., and finer lines again on greenstone dykes. The highest marks 
in the locality were some 509 or 600 feet above the sea level. 
Steindachner collected frogs and their tadpoles, and some insects 
and earthworms. 

Onapproaching the Guia Narrows, the hills on Chatham Island 
are plainly furrowed in a north-westerly direction, and large boul- 
ders are seen all along upon the ridge of the range, while Esper- 
anza Island appears in the south like a large rounded dome be- 
tween two channels running N.and S. In wide channels we saw 
many whales and alsosmail icebergs. The hills to the height of 
about 2,000 feet were everywhere distinctly wo/onmes. Sau- 
maiez Island, opposite the mouth of Eyre Sound, and the island 
to the west of it, were particularly instructive. We followed the 
western channel, which is also the narrowest, and it soon became 
plain that wherever opposite shores with high walls approached 
near one another the glacial scratches and furrows, alike distinct, 
assumed an ascending direction, a3 is the case whenever a moving 
lacier meets an obstacle, That the south side was here also 
everywhere the strike side, was cqually apparent from the facts 
that all these marks were either wanting or less distinct on the 
north side of the islands. Ilad any abrading agent advanced 
from the North, all appearanccs must have been reversed in these 
narrow channels ; or they must have crossed them at right angles 
had the action come from [ast or West. T'loating ice is out of 
the question where the furrows are not horizontal, and here in 
the narrowest part of the channel, west of Saumarez Island, there 
is a track where the scratches and furrows are distinctly ascend- 
ing on the west side of the chamel, and horizontally on_the 
eastern side opposite, showing that the pressure of the ice-sheet 
must have been from S.E, to N.W. 

Looking south, after passing Sanmarez Island, the scenery 
appears totally different, from the fact that this is the lee side of 
the glacier action ; and yet the channels have about the same 
width and bear the same relations to one another. In the nar- 
rowest channels the polished surfaces, with their scratches and fur- 
rows, are as well preserved and as distinct as in those of the ITelle 
Platten at the |landeck in the valley of the Massli in Switzer- 
land. About Iceberg Sound all the mountains are beautifully 
rounded and moe/onndées. That local glaciers, however, existed, 
and extended much beyond their present range, may be plainly 
seen in many of the inlets crossing the main channels in an east- 
westerly and west-easterly direction. Itis true that general and 
local glacial phenomena are so interwoven throughout this region 
that ic is at times difficult to appreciate their true connection ; 
but there are also many localities where the difference is quite 
obvious. he most interesting of the places here have been 
well photographel by Dr. White, and may serve at some future 
time a, illustrations of the fact described in this report. 

In some places the various kinds of glacial marks were as 
plain as in the valleys of Switzerland, and I am_ surprised 
that travellers who have visited this region since the glacial 
phenomena have been so much discussed, have failed to 
notice them here. As in Switzerland, there seems to be a level 
above whieh the ice-sheet has never risen; atleast there is a line 
above whi_h the mountain ridges remain jagged an] abrupt, while 
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below their crusts the whole land is woudonné, The abrasion by 
ice is so uniform and so general that 1 found it difficult to trace 
the direction of the abrading motion. There seemed to he uo- 
where a distinct lee and strike-side among the hills. But, as I 
grew more familiar with the appearance of the country, I became 
satished, and succeeded in convincing others also, that the abrad- 
ing movement had taken place from the south northward—or, in 
other words, had been conuected with the climatic condition of 
the Southern llemisphere Ia Smyth’s Channel there is nu 
possibility of mistaking the evidence. I know no more inte- 
resting locality fur the study of glacial phenomena than the 
vicinity of Saumarez Island. It shows in the most palpable 
manner that glaciers only—that is, terrestrial masses of ice moving 
upon solid ground—can have produced these abrasions, that float- 
ing icebergs canuot have been thecause. Their direction is such, 
also, that no one could suppose the adjoming cordillera to 
have been iu any way connected with the abrasion or plan- 
ing of the rock, or with its grooving and furrowiag. Theconntry 
has everywhere a glacier-worn aspect as far as the Gulf of Pen- 
nas. Oa reaching Chiloe I noticed that the rounded knolls be- 
came somewhat less marked, but yet the prominent trend of the 
hills continued to bein a north-southeriy direction. -An observer 
not familiar with the character of glacial denudation may some- 
times be perplexed by finding the seeming lee and strike-side of 
the rocks in a position exactly the reverse of the general one. A 
critical scrutiny shows that these appearances are due to a super- 
ficial disintegration, often producing a rough side cf a hill or 
rocky ledge where the observer of glacial pheuomena would cx- 
pect a smooth and polished surface. This is especially the case 
here, where, from the character of the stone as well as from thie 
climate, the rock peels off and splits up very readily. One must 
be careful not to blinded by localappearanzes tu the more general 
phenomena. At the entrance of Corner’s Cove, for instance, 2 
beautiiul inlet trending east-west in Messier Channel, the rocks 
forming the southern and northern entrauce might seem at fst 
sight to have been ground or smoothed by a local glacier, moving 
out of the cuve in an east-westerly direction, Seen however from 
a certain distance, where the local disintegration is merged in the 

" general aspect of the expus.d surfaces, the direction of the main 
abrasion from south-nortnward becomes as plam as daylight. You 
can trace rectilinear furrows upon the knolls both south anil 
north of the entrance of the cove, following not only the same 
direction, Lut occupying the same identical level on both sides. 
There can be no doubt that they were continuous. Darwin has 
stated that the erratics, the only part of the ancient glacial pheno- 
mena observed by him in these regions, follow everywhere the 
course of the main channels, and he believes this to be an evidence 
of iceberg action. Valuable as are his results, being, indecd, 
almost the only connected geological ob-ervations ever made in 
this region, he is mistaken in his iacts upon this point. Wohen- 
ever we entered an inlet opening at right angles mto the main 
chamnel and intersecting several parallel ridges of hills, tne va Aes 
moutunnces and all the accompanying giacial phenomena trended 
ina south-northerly direction; as they did also in the main 
channel. Before entering the Gulf of Pennas, in Messier Chan- 
nel, we paszed an openiny through which seven parallel ridges 
could be seen on the eastern side and five toward the west, all 
trending mainly northward, and plainly exhibiting glacier-worn 
surfaces. 

Moreover, the Strait of Magellan itself has a main trend 
from east to west, and yet there is no sign throughout the 
whole length of any transportation of erratics from east to 
west, or from west to east. Dawson has madea similar mis- 
take with reference to Swilzeiland. He supposes that the 
erratics of the Jura were deposited by icebergs sweeping up 
and down the great valley o: Switzerland, from east to west 
and from west to east. He seems not to know that the older 
Escher von der Linth and Leopold von Bach had already clearly 
demonstrated the line of their transportation across the valley of 
Switzerland from south to northward ; and that Guyot, more 
than twenty-five years ago, traced the diffcreut tracks of those 
boulders separately through the chief valleys of Switzerland 
northward across the very road which Dawson would have them 
follow. : 

Lhe erratic pebbles and b.uldeis from the e stern to the 
Western coat of Patagonia, judging trom my observatiuns at 
Montevideo, in the Bay of San Mathias, in Poszessicn Bay, at 
Sandy Pcint, in all the ports of the Straits of Magellan which 
we have visited, at Shelf Bay, on entering Smyth’s Channel, 
throughout Smyth’s Channel itself, and upon the shores of 
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Chiloe, have the same character. They consist of a mixture of 
plutonic and metamorphic rocks, among which the hardest sili- 
eeous rocks prevail. Their geological identity is further shown 
by the unfailmg presence of a very hard, compact, epidotic rock, 
never absent from these erratic materials, yet never found in place, 
as far as I know, over the whole extent of country through 
which I have traced them. You will remember that I mentioned 
it among the loose pebbles of San Mathias Bay; nor did I lose 
sight of it until we left San Carlos, at the northern end of Chilce 
Island, where I found it again, and as you will soon see, in stil] more 
This fact is of great significance, inas- 
much as it shows that the drift phenomena in this region cannot 
have been due to the enlargement of the present glaciers, other- 
wise the drift would consist mainly of the rocks in place, and 
differ from one locality to the other. And yet their glacial origin 
is unmistakable, since a considerable proportion of these pebbles 
and boulders are polished, scratched, grooved, and furrowed, like 
the erratics of the United States aud of Northern Europe. It is 
this uniformity in the character of the drift which has led me 
trom the first 10 discriminate between the glaciers as they exist, 
and eyea as they once existed in their greater extension, in short, 
between all the phenomena connected with local glaciers, and 
those belonging to what I have called the glacial period, during 
which the two hemispheres must have been capped with a sheet 
of ice of enormous thickness and extent. The equatorial limit of 
this ice-sheet, both in the northern and southern hemisphere, is 
»art of the problem upon which we have thus far fewest facts 
in our possession. In South America I have now traced the faets 
from the southemnmiost point of the continent uninterruptedly to 
37 S. latitude, on the Atlantic as well as the Pacific coast. Even 
here at Taleahuano, large erratic boulders and roches moulonndcs 
exist at the mouth of the Biobio on the hills cf Hualpen, 

In San Carlos de Anend, at the northern end of Chiloe Is!and, I 
have observed a fact which introduces a new element in the study 
of the glacial period. The ground upon which San Carlos is 
built is volcanic : the promontory of San Carlos consists of a 
volcanic hreceia, the precise age of which I had no means of 
cctermining. From its mineralogical character, it must belong 
tothe age of vulcances proper. Now, erratic materials, smal! 
pebbles, and large boulders, among which some exhibit unmis- 
takable glacial polish, rest in considerable quantity upon this 
volcanic ground. Tf is therefore plain that the glacial period in 
this part of the world, at least, bas followed the older voleanie 
eruptions, Among these erratic materials the green epidote 
which 1 had followed so far was still to be found. The facts ob- 
secved Ly me at San Carlos, taken in connection with Pourtales’s 
discovery of a great many extinet craters near Possession Bay, 


| point to the possibility of climatic changes in this region, which, 


should similar facts be found elsewhere, may acconnt for the 
glacial period. At all events, it shows a direct connection be- 
tween the glacial period and volcanic phenomena. Since finding 
driftupon volcanic ground at Ancnd, I have been watching for 
erratic pebbles and Loulders of volcanic rocks along the coast of 
Chili, Their presence near the shore would prove that the 
glaciers of the Andes formerly reached the sea-level, after cross- 
iny the coast ranyes in the temperate, and perhaps also in the 
tropical zone. Thus far I have failed to find anything of the 
lind. Darwin assumes that the erratics of western Patagonia 
have descended from the Andes, and ke compares the outlying 
islands, such as Chiloe, in their relation to the Corderillas, with 
the chain of the Jura in its relations to the Alps. But the erra- 
tics of Chiloe have the same character as those of the Strait of 
Magellan and of San Mathias Bay and ihe two latter, and those 
of the two latter can hardly be referred to this source. Neither 
did 1 see any indicatiin of very large glaciers coming down 
from the Andes in a westerly direction, though I have no doubt 
that I shall find them farther north. Evidently we are not yct 
sufficiently advanced in our journey from the southern extremity 
ofthe continent northward that the influences of altitude should 


, outweish thuse of latitude in the increase and decrease of those 


climatic conditions upon which the extension of glaciers has de- 
peaded in former ages. During the waning of the glacial period, 
the glaciers of the Cordillera have unquestionably been much 
more extensive than row, and I shall not Le surprised to find, 
upon a more careful survey, that the glacier of Snowy Buy in 
Smyth’s Cha:.nel and those of Eyre Suund, and perhaps some 
of the other purts of the Cordilleras, once crossed tle main chan- 
nel and reached the opposite island. Lut 1 donbt that they ever 
reached the shoresof the Pacific Ocean. It is at all events cer- 
tain that the local glaciers of the present time have never had 
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the power in their greatest extension, or lasted long enough to 
obliterate or even obscure the phenomena of the glacial period. 
To refer the latter to an enlargement of the present glacicr is 
simply absurd. 

This leads me naturally to some remarks abont the present 
glaciers of South America, of which we have seen great numbers 
during our journey. On the whole the glaciers of these southern 
regions recall those of Switzerland, with which I am so familiar. 
And yet there are marked differences also. The form of the 
mountains in the Straits is not favourable to the accumulation of 
large masses of snow, in extensive depressions and troughs like 
those from which the river-hke glaciers of my native country 
descend. There are some of that character, it is true, on the 
highest ranges bordering Magdalena Bay and Gabriel Channel, 
such as Mount Sarmiento, Mount Buckland, and no doubt also 
Mount Darwin, though the latter were too fur ont of our track 
to be examined. Of course, as we have approached the range of the 
Andes with its deeper valleys, I have seen more glaciers with 
an Alpine character. But most of the glaciers of the Straits are 
dome-like, with an indented edge marking the limits where the 
glacial ice moved down beyond the ncvé. It is already known 
to all students of glacial phenomena that these southern ice-lields 
have the same general aspect, produce the same effects, and are 
bordered by the same loose materials, as those of other’countries. 
But it is interesting to find that, like the glaciers of Switzerland, 
those of the Straits of Magellan have had a much greater exten- 
sion in past times, and have gradually shrunk to their present 
size and relations. I have studied these facts in one of them 
very carefully, choosing for that purpose a glacier occupying a 
gorge on the northern side of the Straits. 1 preferred the north- 
ern sile, because a glacier moving from the north southward must 
necessarily have encroached upon the area covered, at a still 
earlier time, by the Antarctic ice-sheet moving from the south 
northward. By the way, our party agreed, at my suggestion, to 
call this glacier the ‘‘TIassler Glacier,” in remembrance of the 
Coast Survey and of the vessel in which our trip was made. It 
lies in what is known as Glacier Bay, so marked on the Admiralty 
maps, made from the combined observations of Capts, King, 
Fitzroy, and Mayne. 

I expected to find here all the ‘‘facts” nowaccepted by geoloxists 
as evidence of the former greater extension of glaciers. I looked, 
in other words, for polished ground and furrowed surfaces, for 
dykes and strata on edge abraded to one level with the surround- 
ing rocks ; for moraines on a higher level and at greater distance 
from the ice than those at its present terminus ; for erratic glacial 
materials of all kinds in the trough formerly occupied by the ice, 
and even for the peculiar scooped surfaces, called coups dv youge, 
on otherwise level slopes of rocks. I was not disippuinted. All 
these signs are as legible about the ITassler glacier as they are 
in the neighbourhood of the glacier of the Aar, or that of the 
Rhone, and I found, besides, what is quite as characteristic, 
namely, a small lake shut into its basin, and kept there by an 
old moraine, 500 feet above the trough of the valley. There 
can be no doubt that this glacier once filled the whole bay dawn 
to its entrance into the main channel of the Straits, that is, three 
miles beyond its present termination. 

Although T made a more careful examination of this glacier than 
oi any other, we saw many local glaciers descending from the south 
northward, or from the north southward through similar gorges 
toward the main channel of the straits, and in Smyth’s Channel 
also we passed many glaciers moving down from the W. and E. 
through valleys on either side of the Channel. Along our whole 
course we met with like evidence that all these ice fields have 
had a greater extension in former times. From a general sur- 
vey of these appearances, it is plain that all phenomena con- 
nected with local glaciers and their former extension are indepen- 
dent of those produced hy the more universal accumulation of 
ice during the glacial period proper. They form, of course, a 
consecutive phase—the last phase, indeed, of the waning glacial 
period during its passage into the present condition of things. 
By what combination of circumstances the glacial period was 
ushered in cannot he determined as yet; but after seeing the 
dispersion of the drift in a south-northerly direction over this 
part of the South American contment, and observing the relation 
of thelocal to the general glacial phenomena, I protest anew 
against the confusion introduced into the subject by those who 
imagine that what 1 have called the glacial period was produced 
by the gradual enlargement anl subsequent shrinking of the 
glaciers now in existence. : p 

You see that my anticipation of fin ling drift phenomeny here 


NATURE 


(Aug. 1, 1872 


independent of any local glacial action, has been realised on a 
greatcr scale than I hai dared to hope. I most earnestly wish 
the Enropean geologists would make a sp2cial investigation of 
glacial tracks upon the summit of hizh table lands and of moun- 
tain ranges, where, from their position, these characteristic 
marks cannot be traced to other ranges in the neighbourhool 
rising to greater heights. The true way to study general glacial 
phenomena is indeed to trace them over disconnected mountain 
surfaces, which were once entirely covered by the great ice 
mantle of the glacial period. Such localities I have alrealy 
pointed out in New England and in Great Britain. Several 
appear to exist in Scandinavia also. It is most important to 
discriminate between the local and the general phenomena. 
Until this is done, we shall never understand the true relations of 
the facts. 

Let me state that I have not noticed anything to confirm the 
idea that the glaciers of the northern hemisphere have alternated 
with those of the southern hemisphere in their greitest exten- 
sion, as is assumed by those who connect with the precession ot 
the equinoxes the difference of temperature required for the 
change. The abrasions of the rocks seemed to me neither more 
nor less fresh in one hemisphere than in the other; nor do the 
veins of molten rocks rising above the surrounding disin- 
tegrating rocks stand out in a more or Jess bull relief in 
either case, Tlowever astronomical causes may have been con- 
nected with the climatic conditions of the world, I see no reason 
for believing, from any facts I have chserved, that alternations of 
temperature in the northern and southern hemispheres have ever 
been the primary and efficient clause of glacial phenomena. The 
more I consider these phenomena, the more am I satisfied that 
ice has been the great paring machine by which rocky surfaces 
have been fashioned. The great geological agents are not alone 
fire and water, as is universally admitted. Ice has hada great 
share in the work, and I believe this also will sooner or later be 
recognised with eqnal unanimicy. After having traced what 
seems to me palpable evidence of an ice mantle over-spreading 
once the southern part of this Continent, the effect of which I 
have seen from Monte Video on the Atlantic to Taleahuano on 
the Pacific coast, the question naturally arises how far the southern 
extremity of Africa, as well as New Zealand and Australia, were 
involved in the extension. I hape T may live to see younger 
naturalists investigate these regions with the same object. I be- 
lieve that whenever such an investigation is undertaken by a com- 
petent observer it will be found that over and above all local 
glacial phenomena, and still by side with them, there is also 
evidence of a southern cireumpolar glacial agency. 

You may think that I have given you too many details. 
ft have done so purposely that no one may accuse me of 
basing theories on imperfect observations. I am well aware 
that my results will be questioned, and I shall be thought 
fanciful by geologists of all schools, as I have been at every step 
of my glacial researches. But an old hunter does not take the 
tyack of a fox for that of a wolf. I am an old hunter of glacial 
tracks, and I know the footprint whenever I find it. 

While T was transcribing this report, Pourtales came in with 
the statement that he had noticed the first indications of an 
Andean glacier in this vicinity. 1 have visited the locality twice 
since. It isa nignificent polished surface, as well preserved as 
any I have ever seen upon cold glaciated ground, or under 
glaciers of the present day, with well marked furrows and 
scratches. Think of it! A characteristic surface indicating 
glacier action in lat. 37° S., at the level of the sea! The place 
is only a few feet above tile level upon the slope of a hill on 
which stand the ruins of a Spanish fort, near the fishermen’s 
huts of San Vicente, in the Bay of San Vicente, which lies 
between Concepcion Bay and the Bay of Aranc>, Whether this 
polished surface is the work of a glacier descending from the 
Andes to the sea shore or not I have not yet been able to deter- 
mine. J find no volcanic pebbles or boulders in this vicinity, 
which, after my experience in San Carlos, I should expect all 
along the shore if the glaciers of the Andes had descended to 
the level of the ocean in this part of the country. The erratics 
here have the character of those observed farther south. It is 
true the furrows and scratches of this polished surface run mainly 
from erst to west ; but there are some crossing the main trend 
at angles varying from 20° to 35°, and running south-east and 
north-west. Moreover, the magnetic variation is 18° 3’ at Tal- 
cahuano, April 23, the true meridian bearing to the right of the 
magnetic. 1 shall saon know what to make of this, as 1 start 
to-morrow for the interior to go to Santiago and join the ship 
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again at Valparaiso. ‘lhe trend of the glacial scratches in San 
Vicente remin Is me of a fact IT have often ohserved in New 
England near the sea shore, where the glacial furrows dip to a 
considerable extent eastward toward the deep ocean, while farther 
inland their trend is more regular and due north and somh. 
While in Talcahuano we have male very extensive collections of 
littoral marine animals, so that we now have an excellent basis for 
comparison with the results of the deep-sea diedgings, which 
Pour.ales is going to make between this and Juan Fernandez. [ 
shall make similar collections in Valparaiso, and in order to do 
so inthe shart time allowed me I take Ir. Steindachner with me. 
1 had almost forgotten to say that I have obtained un- 
questionable evidence of the cretaceous age of the coal deposits 
of Lota and the adjoining localities north and south, which are 
generally supposed to be tertiary lignites. hey are overlain by 
sandstone containing baculites. I need not adduce other evidence 
to satisfy geologists of the correctness of my assertion. I have 
collected myself a great many specimens ot these fossils in beds 
resting upon caal seains, L. AGASSIZ 
To Prof. Benj. Peirce, Superintendent U.S. Coast Survey 


ANATOMY 
The Placenta of the “ Tamandua’”’ Ant-eater 


To the last number of the Axne’es des Sciences Vaturelles M, 
Alphonse Milne-Edwards contributes an important paper upon 
the structure of the placenta of the ‘‘Tamandua”’ ant-eater 
(Zamandua tetradactyla)—important, at all events, to those 
who, with us, reckon the Arutz as one of the most interesting, 
but, at the same time, spite of Dr. Gray’s most elaborate but 
somewhat intricate arrangement,” least satisfactorily classified 
groups of the mammalian class, 

M. Milne-Edwards, after mentioning his countryman Leaou's 
division of the ant-eaters proper into three genera—viz., the 
terrestrial A/yrmecophaga, and the Zamandua and Cyelothuris 
with arboreal habit and correlated prehensile tail, draws atten- 
tion to the fact that as yet no opportunity has been had of 
examining the foetal envelopes of the great ant-eater (A/. jubata), 
that the placenta of the two-toed genus Cyclothurus is described 
in the Zesons as a kind of concave disc, but it has not heen de- 
termined to what extent the walls of the ovum are occupied by 
the specialised vascular tuft. 

The foetal specimen of the Tamandua examined by M. Milne- 
Edwards was derived from a female which had come from New 
Grenada. The placenta ls described as situated at the end of a 
pretty long and cylindrical umbilical cord, in which the vessels 
did not take any special course. It occupies a considerahle 
extent of the ovum, and though circular and made up of but a 
single lobe, is of a form toa convex (/rop dombcé) to come 
under the category of the so-called ‘‘discoida)” placenta. It 
would be, in fact, more correct to term it a ‘‘ placenta discoidale 
envahissante.” It is not made up of single villosities, such as 
the placenta of Pachyderms, of Camels, and of Tragulines, for 
the vascular tufts are much crowded together, especially at the 
central portion, so as to give the organ at this point a spongy 
appearance. The edges are sharply defined, leaving that portion 
of the chorion smooth which corresponds to the neck of the 
uterns. The vascular vegetations do not, in their disposition, 
remind one in any degree of the reticulated fold and the honey- 
combed aspect described by Sharpey as occurring in the placenta 
of the Pangolin, Towards the centre there appeared to he 
débris of the uterine tissue, suggesting the existence of a 
‘*decidua,” but on this point there is, un!ortunately, no certainty. 
No trace of an allantois was discovered, from which it is con- 
cluded that this feetal appendage must be at least greatly re- 
duced in size. Owing to the long immersion of the animal in 
alcoho’, it was impossible to dissect out the lamince of the 
envelopes of the ovum, or the factors of the umbilical cord. The 
internal surface of the chorion is stated to have been perfectly 
smooth, and not to have presented any of the protuberances 
which have been observed on that of the Unau. 

If the placenta of the Tamandua, remarks M. Milne-Id- 
wards in conclusion, be compared with that of some other 
members uf the groups into which the Zdewtafe have been sub- 
divided, we shall not fail to be struck with the considerable 
differences which seem to exist in the structure of this organ in 


* “Revision of the Genera and Species of Entomophagous Edentata.” 
Proc. Zool. Soc., April 11, 1865. 
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the different members of a group considered by zoologists as 
conslituting but a single order. 

The figures given by Carus ( Zuduhe Luatomiam contparativant 
Wastrantes, Pars. ii, Vl. ix., fig. 15), of the placenta of the 
Unau, do not, in the eyes of M. Milne-Edwards, resemble that 
of an ant-eater, of any other kind of Edentata, or even of any 
Mammal.“ According to Prof. Owen’s description of the 
placenta of the ** Tatou,” —a general term for the Armadilloes— 
this organ resembles, at least in general form, the discoid pla- 
centa of an Inseclivore, while that of the Pangolin, described by 
Huxley ‘Introduction to the Classification of Animals,” p. 9), 
afler Sharpey, presents a third mode of organisation not le-s 
distinct from the preceding. The Tamandua, in fine, thinks M. 
Milne-Edwards, offers an arrangement which, though differing 
in some particulars from that existing in Cyclothurus, seems to be 
only an exaggeration. 

M. Milne-dwards concludes by putting the pertinent question 
—‘‘are we to regard this diversity in the order dentate as of 
less importance than that accorded by naturalists to like 
variations in the foetal envelopes in other groups of the class 
Mammalia? or are we to conclude that the different zoological 
types included by zoologists under the name /devfafa have less 
affinity between them than is generally believed, and might be 
represented in our system of classification hy division of a higher 
character.” M. Milne-Edwards inclines—and in this we feel also 
disposed to follow him—to the latter proposition, and proposes 
at some future time to discuss and enlarge upon the same. 


eG, &, 
METEOROLOGY 
On a Meteoric Iron lately found in El Dorado County, 
California + 


For my knowledge of the meteoric iron of El Dorado Co., I 
am indebted to Mr. Alfred Stebbins, librarian of the Mercantile 
Library Association of San Francisco. <A letter from him, dated 
April 26, inclosed a few grams of turnings obtained during the 
separation of a slice of the mass destined for the collection ot the 
geological survey now in progress under the direction of Vrof. 
Whitney. 

The mass is described by Mr. Stebbins as having the size and 
shape of a man’s head. It was found in a field, and, as usual, 
was first taken to a hlacksmith’s shop, where it was soon found 
to bean unmanageable subject for working, and hence, fortunately, 
found its way into scientific hands. Its surface possesses the in- 
dentations common to these bodies—the crust or coating being 
partially oxidised. It weighs eighty-five pounds. 

T find the turnings to have a specific gravity of 7°59, which 
may perhaps be a trifle above what the mass possesses, as it is 
presumable that the turnings have suffered a slight condensation 
in the process of separation. 

The fragments sent are free from all traces of sulphur. A single 
analysis npon one gram has afforded me, 
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Insoluble, consisting of a mixture of Fe, O; 
and FeO, with minute silvery particles of 
supposed phosphor-metals (Schreiberten 


The amount of material at command was too small to search 
for the other metals commonly found in meteoric irons. 
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SCIENTIFIC SERIALS 


Le AMoniteur Scientifigue, April, 1872, This number 
commences with a translation of a paper by M. Mayer, 
on alcoholic fermentation, and on the nutrition of the yeast 
plant, and is followed by a long dissertation on scents, accord- 
ing to recent discoveries in chemistry and physiology, by M. 
Papillon. The next isa translation of a lecture by Dr. Hofmann 
on organic chemistry and therapeutics. The author points out 
the numerous discoveries which have advanced the science of 


* Rapp seems lo have made more out of Carus’s plales than did M. Milne- 
Edwards, for he slates (Anatomische Untersuchungen tiber die Edentaten, 
at© Aufl., p. 103. ‘Tiibingen, 1852), that according to the said anatomist, 
the placenta in this animal is made up of several coty/edoxzs, which are from 
half-an-inch to an inch in transverse measurement. 

t By Charles Upham Shepard, Sen., Massachusetts, Professor of Natural 
Historyin Amherst College. Reprinted from the Amer. Jour, Sciencdéand Art, 
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medicine, showing also clearly that to the remarkable and rapid 
development of this branch of chemistry during the past few 
years, is due the more scientific and complete system of thera- 
peutics now obtained. Te also points ont in how many in- 
stances medicine has derived immense benefit from the discoveries 
of new compounds, which at first seemed only to possess a 
theoretical interest to chemists. —A paper on Anthracene and its 
derivatives, follows, by M. E. Kopp. It treats, in the first in- 
stance, of the formation from anthracene of dichloranthracene, 
and on the action of sulphuric acid on this body. This 
yields an acid called disulphodichloranthracenic, and which 
possesses in dilute aqueous solutions a most intense and 
beautiful fluorescence in the blue end of the spectrum. ‘The 
salts of this acid, the soluble ones of which exhibit the same 
property, are here described. Thisacid, by stinply heating or hy 


the aid of oxidising agents, is converted into disulphanthraquinonic | 
Dibromanthracene may be made to yield an analogous | 


acid. 
series of compounds, which in some instances are also beautifully 
fluorescent. Disulphanthraquinonic acid, heated strongly with a 
caustic alkali, is converted into alizarin, which is identical with 
the colouring matter obtained from madder root. In this paper 
a description is given of the methods proposed by the various 


patentces in the matter, thus forming a tolerably complete history | 


of this new branch of industry. Some space is also oceupicd 
with a discussion as to the state in which alizarin occurs in 
garancin; the balance of evidence seems to show that it is 
glucoside, which may be called ruberythric acid, and which by 
the assimilation of two equivalents of water, forms alizarin and 
two equivalents of glucose.—M. Blossum contributes another 
part of his memoir on Caoutchouc and Gutta-percha considered 
from a chemical standpoint. In this article he discusses the 
vulcanisation of caontchouc, and the manufacture of the softened 
variety, giving Parkes’ process for vulcanising, which consists in 
exposing the articles to the action of a mixture of carbonic 
disulpbide and chloride of sulphur, after which treatment they 
are boiled in dilute soda solution ; the same communication also 
deals with vulcanite and the vulcanite employed in dentistry.— 
Dr, Benrath has a paper on the Chemical Theory of Devitrifi- 
cation. The author has made numerous analyses which show 
reason tothink that a part of devitrification is due to a separation 
of silica, which was previously held in solution by a silicate. 
The number finishes with a critical analysis by M. F. Papillon 


on the recent work of M. Ritter, ‘On the Relation between | 


the Mocifications of the Blood Corpuscles and the Modification 
of the Excretions,” which appears ta be a very valuable work. 


THe Journal of the Franklin [stitute Sor Jane contains, be- 
sides papers to which we have specially alluded, continuations of 
papers previously commenced, and the usual Editorial item, and 
novelties, the Report of the Committee of Judges upon the 
‘Trial of Steam Boilers, American Institute, 1571 ; experiments 
on various coals of the Carboniferous and Cretaceous periods, 
an article onthe gunpowder pile driver, by F. C. Prindle, C.I.., 
with a plate; one on the great fires of 1871 in the North-west, 
by Prof. J. A. Lapbam ; and one on the utilisation of the light 
petroleum oils, by W. TT. Wahl. 


Tue Arehives des Sciences physiques et naturelles of Geneva, 
No. 174 for June 15, commences with an interesting article by 
Alph. De Candolle on the question whether modifications in 
vegetable species are caused by prolonged influence of climate. 
For this purpose he obtained from remote localities in Europe, 
Moscow, Edinburgh, Montpellier, and Palermo, seeds of widely- 
distributed plants, and sowed them in the same soil and at the 
same time in Geneva. Although the series of experiments was 
not sufficiently extensive for the conclusions to have any decisive 
value, the general result was that the seeds obtained from the 
more northern localities germinated somewhat earlier than those 
grown in more southern latitudes, and the plants resulting from 
them also came to maturity somewhat more rapidly, a difference 
which was more decidedly manifested in the second generation. 
If these results are confirmed by a more complete investigation, 
they will be of considerable importance in the question of accli- 
matisation.—The only other original articles in this number are 
by M. Ador on phtalyl, the radical of phtalic acid, and on the 
Increase cf intensity of voltaic induction’ currents, by Trof. 
Lemstrom, 


In the Fournal of Botany for July, De. Braithwaite continues 
his series of papers, ‘‘ Recent Additions to our Moss Flora,” this 
instalment being illustrated by two plates, of Splachnobryum 
Wrightit, and several species of Grimmia ; and the Rev, Eugene 
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O'Meara contributes further researches on the Diatomacexr, Two 
_ useful local lists of flowering plants are also given, by Dr. M. M. 
, Bull, of the Island of Sark, and by Mr. J. F. Duthie, of the 
Islands of Malta and Gozo. 


THE Quarterly Fournal of Sclence for July contains four original 
articles. The first is a short one, entitled ‘‘The Music of 
Speech,” by the Rev. Rk. W. Iliggs, consisting chiefly of an 
| epitome of ‘The Philosophy of the TIuman Voice,” by Dr. 
James Rush, of Thiladslphia, who claims to have shown that 
“the sentiment and the logic of our speech have a distinct mode 
of expression apart from the subject matter.” The article is in- 
teresting ; but we must protest against the introduction into our 
language of such barbarism; as an ‘‘ orotund,” compounded 
from ore rotunde, and a ‘* yocality,” to express a vocal sound. 
~—The second article is an able advocacy of the advantages of a 
uniform decimal system of weights and measures, compared with 
our present multifarious scales.—Mr. R. A. Proctor on ‘* The 
Construction of the Heavens” gives an outline of the different 
theories which have been started as to the constitution of the 
sidereal system, especially those of the two Tlerschels and the 
elder Struve, and argnesin support of his view that all the nebulke 
hitherto discovered, whether gaseous or stellar, exist within the 
limits of the sidereal system.—The last article is by Captain 
Oliver on ‘* Medizeval and Modern Ordnance and Projectiles com- 
pared.”——The remainder of the number is taken up with 
notices of scientific works and reports of progress in physical 
| and mechanical science. 

R&ue Scientifique, Nos. 51-53, and 2nd series, 2nd year, Nos. 
1-4.—The report of M. Clande Bernard’s course of lectures at 
the College de France on experimental medicine is brought to a 
conclusion with the close of the volume. Further reports are given 
of papers read at the Ro,tock meeting of the Association of Ger- 
man naturalists and physicians. MM. 1, Dumont has an article 
on civilisation considered as accummulated force. Report 
of M, Milne-Edwards’ lecture on the Classification of Mam- 
malia, being the introduction to his course at the Museum of 
Natural [History on Zoology (Mammalia and Aves).—The new 
volume commences with a translation of Sir John Lubbock on 
the Origin of the Family. Sir W. Stokes’s lecture before the 
University of Dublin on Tublic Medicine in Germany is trans- 
lated. Of courses of lectures in France, we have M. de Quatre- 
fage on the origin of the Prussian race at the Museum of 
Natural History ; M. A. Chauveau, before the Society of Medi- 
cal Sciences at Lyons, on the general physiology of virus ; and 
M. Georges Ville, at Vincennes, on Chemical Manures. No. 
4 contains an interesting sketch of the history of the Observatory 
at Greenwich, a sequel to the history of the Paris Observatory 
in an earlier number. We have also the usual amount of re- 
ports of the proceedings of foreign scientific societies, 


SOCIETIES AND ACADEMIES 
Lonbon 


Entomological Society, July 1.—Trof. Westwood, president, 
in the chair,—Mr. Jenner Weir exhibited two examples of a rare 
British lepidopterous insect, <fevotcva nemoratis, captured by him 
in Abbot’s Wood, Sussex.—Mr. Meldola exhibited varieties of 
several species of British Lepidoptera, an an example of Zeuca- 
nia vitellina, taken at Brighton in 1869.—Prof. Westwood ex- 
hibited several remarkable coleopterous insects sent from Ceylon 
by Mr. Thwaites ; also, from the same locality, banded cocoons 
of a species of /chneumonide attached to threads nearly three 

_ inches long ; and an illustration of the hab’ts of some spacies of 
| moth which cuts out large oval pieces from the leives of Crérus 
| and forms therewith a moveable flattened tent, beneath which it 
| lives and undergoes its transformations. —Mr. Miller exhibited 
| portions of the leaves of Pleris aguilina from Weybridge, attacked 
| by three species of dipterous larvc.—Mr. Dimning called atten- 
| tion toa letter in NATURE from Dr, Leconte concerning the 
parasite of the beaver on which Prof. Westwood had founded the 
order lehreioftera, Dr, Leconte considered the insect pertained 
to the Coleopicra. Trof. Westwood dissented therefrom.—Mr. 
Dunning also read extracts from an article in the same journal by 
Mr. Moseley, concerning the sound produced by the Death’s- 
head Moth, in which the writer maintained that the noise pro- 
ceeded from the proboscis, and was caused by the expiration of 
air.—Mr. Lewis brought to the notice of the meeting a circular 
| addressed to entomologists (with a list of signatures appended 
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thereto), urging them to ignore the re-instatement of forgotten 
names until such time as the method of dealing with them 
shall be settled by common agreement. 


Meteorological Society, June 19.—Mr. John Tripe, presi- 
dent, inthe chair. At the ordinary meeting, which preceded 
the Anniversary Meeting, Captain Toynbee exhibited charts 
showing the results already obtained in the meteorological office 
by the discussion of the observations for a portion of the North 
Atlantic, comprising ten degrees square, for the first four months 
of the year. ‘lhe district extends from the Equator to 10° N., 
and is bounded by the meridians of 20° and 30° W. Te explained 
the variations in the several elements from month to month 
which had been rendered visible by the minute discussion to 
which the materials had been subjected, and pointed out the im- 
portance to navigators of the precise information as to winds, 
&c., now presented to them. He stated that the meteorological 
commiltce intended to distribute copies of the chart for january, 
in order to elicit opinions as to the proposed method of publi- 
cation. At the Anniversary Meeting which followed, the Re- 
port of the Council was read. In the Report the Council 
stated that as the number of Fellows showed a diminution from 
340 to 314, it had been deemed advisable to introduce a change 
into the management of the society. Accordingly a room had 
been taken at No. 30,’ Great George Street, Westminster, and 
an assistant secretary appointed to attend there daily. The 
gentleman selected is Mr. W. Marriott, formerly engaged at 
Greenwich Observatory, and he entered upon his duties on May 
ist. It is hoped that by these means the business of the Socicty 
will be conducted in amore satisfactory manner. —The fifth volume 
of the Proceedings being now complete, the Council have increased 
the sizeof the publication to royal 8vo, soas to allow of the bind- 
ing up of the Kegistrar-General’s Quaiterly Returns with the Pro- 
ceedings of the Society. The new series will be entitled the ‘‘(Quar- 
terly Jounal of the Meteorological Society,” and will be edited 
by a committee of the council, Mr. Glaisher having resigned the 
editorship. The Report concluded with the usual obituary 
noticcs of deceased Fellows.—The president then delivered 
an address, in which he said that he would allude brietly 
to some facts connected with meteorology and its correla- 
tions with sickness and death. The careful daily record of 
meteorological observations made with standard instruments was 
commenced st many stations some time before the compilation 
of mortality returns, in the office of the Registrar-General of Births 
and Deaths, so that the mortality tables of the metropolis can 
safely be compared with the Greenwich returns, and for extra- 
metropolitan localities with those supplied by any of our ob- 
servers. Ilehad carefully compared the Greenwich observations for 
some years with those made by himself at Hackney, by Mr, 
Burge at Fulham, Mr. Symons at Camden Town, and Mr, Iey- 
wood in the City, and ascertained that the mean daily tempera- 
ture did not vary on an average more than half a degree, althongh 
the maximum and minimum observations differed very consider- 
ably. Ile had therefore used the Greenwich tables in all his 
comparisons between the rate of death from different discases 
and varying states of the weather, A number of valuable results 
have already been obtained as regards the course of epidemics, 
the influcnce of high and low temperatures on the public health, 
and, to a less extent, of different hygrometric conditions of the 
air. Dr, Hoskins long since (about 1855) wrote a valuable paper 
on the ‘‘Correlation between Meteorological, Medical, and 
Agricultural Science ;” and he (the president) commenced a 
series of essays in 1848 on the influence of variations in the tem- 
perature, moisture, weight, and electricity of the atmosphere on 
the death-rates of scarlet fever and other epidemic discases. 
The Manchester Medical Association, Dr. Ballard, and others, 
have written on the effects of variations of temperature on the 
health of the people. The whole of the writers have anived at 
tolerably uniform conclusions, viz., that very cold and very hot 
weather induce en increase in the number of cases of disease and 
of desths, and that a temperature between 55° and 65° is most 
ene ficial to health in this country. Ile stated many years since, 
in one of his reports, that a cold wet summer always coincides 


with a less amount of sickness and fewer deaths than a hot dry | 


summer, It is somewhat singular that, whilst very cold weather 
causes a great increase in the sickness and mortality of any given 
population, and especially amongst the very young and very old, 
the increase should extend to almost all diseases. It is true that 
the chicf sickness and mortality are caused by affections of the 
lungs; but there is also a greater number of cascs, although not 
of deaths, even from diarrhea. Thus the rate of death, in weeks 


having a mean temperature of Icss than 35°, was nearly 45 per 
cent. greater than in weeks having a temperature of 60° to 65° ; 
andin weeks having a mean icmperature above 65° the average 
rate of death was aLout 30 per cent. more than in weeks having 
a mean langing between 60° and 65°. The range of temperature 
in this country which is the best for health is so small that every 
ene should use reasonable care when the mean is above or below 
thestandard ; at the same time we must not forget that extremes 
are always injurious, whatever the average may be. This is 
especially the case as regards diairhcea, for the mortality from 
this cause, with a continuance of the mean above 65°, is at least 
twenty times as great as at 40° to 45°. The comparison between 
temperature and epidemic diseases has led to the important facts 
that, as regards small-pox, it produces the smallest number of 
deaths as soon as the daily mean reaches 62°, and has continued 
a short time at that degree of heat, which is usually about the 
end of July or early in August, and does not become so fatal 
again until the mean temperature has sunk fora short time below 
54°, which is generally about the end of September. This is not 
quite invariable, as it varies somewhat in epidemic and non- 
epidemic years. ‘The fatality from small-pox increases as the 
temperature sinks below 54°, until the middle of January, when 
the lowest average temperature is ordinarily reached, viz., about 
35°5.. Scarlet fever, on the other hand, is at its lowest point 
from the middle of March to the end of the third week in April, 
when the daily mean varies between 41°5° and 47°5”, from which 
it gradually increases in fatality as the weather gets warmer, but 
not quite at an equal ratio, until the end of October or early in 
November, when the impetus apparently given to it by the warm 
weather has ceased, and the mortality declines, Ile had very 
carefully examined the influence of other meteorological elements 
on the disease, and find all of them to be almost inert as com- 
pared with thai of temperature. How far the temperature, 
moisture, and electricity of the atmosphere are concerned in 
exciting diseases to become epidemic, we are unable at present to 
state ; but the periodicity which epidemics exhibit is opposed to 
these being the chief causes. Thus small-pox, scarlet fever, and 
measles, have a very decided tendency to become epidemic in the 
metropolis every fourth year, whilst there is no single meteorolo- 
gical element or combination of elements which has so decided a 
periodical excess or minus of its average amount. A record of 
correct observations cxtending over many more years than we now 
possess, and a close comparison of these with correct returns of 
sickness and death in any sufficiently large area will, he does not 
doubt, enable statisticians to determine the precise relations which 
exist between the state of the public health and meteorology. 
There is at present, however, so little known of the varying 
electrical conditions of the air (at least so as to measure the 
changes) that it is perhaps somewhat premature to express 
this opinion, 
30STON 

Lyceum of Natural History, November 13, 1871.—Dr. II. 
Endemann read a paper ‘‘ On Meat and the Methods of Preserving 
it,” in which he described the catract of meat made according to 
Liebig’s process, and stated that its value is overestimated, as 
experiments have shown that the ashes of the extract are as 
nutritious as the extract itself. No organic substance has been 
foundthat will produce the effects of extract. Ile then de- 
scribed the process of salting meat, and showed that the salts 
used, as well as any water employed subsequently to freshen the 
meat, remove a large part of the extractive salts, leaving it diff- 
cult of digestion. Smoking depends on the carbolic or cresylic 
acid contained in the smoke, by which the albumen and fibrin 
aie coagnlated, hence the meat is not readily digested. One of 
the best processes for preserving meat is enclosing it in air-tight 
cans, but this often fails on account of mechanical difficulties. 
He proposed to preserve meat by cutting it into slices and dry- 
ingit in a hot-air chamber, at a temperature below 140° F., 
which may be done withintwo hours. This dricd meat is then 
ground ina miJl. The fibrin and albumen are not coagulated, 
and will take up water. The apparatns used in the preparation 
of the diied meat, and its applications for soup, solid dishes, and 
for invalids, was also descrilied. 


November 20.—DProf. 1. N. Martin, vice-president, in 
the chair. Prof. T. Egleston exhibited five crystals of Diamond 


and one of 1ed spinel, from South Africa. “Two of the diamond 
crystals showed the cleavage parallel to the octahedron, two were 
curved hcxoctahedra. ‘Ihe fifth was a cube one quarter of an 
inch square, weighing o Got gms. ‘The cute is a twin by inter- 
penetration, and shows the faces of the rhombic dodecahedron 
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on both crystals, The cube faces are all striated in the direction 
of the diagonals of the faces of the cube, and show, consequently, 
the tendency toward the octahedral form. The spinel was per- 
fectly transparent, of a beautiful ruby colour. Its form was that 


of a hemitrope octahedron, —Prof. 1). S. Martin exhibited spect- | 


mens of a clay containing recent shells, from a deposit which 
had been the bel of a lagoon within quite a modern period, near 
the town of Lewes, Delaware. The shells are in very perfect prescr- 
vation, though the epidermis is nearly gone, and the texture is 
becoming fragile and chalky. The pmncipal species are Siz- 
puinolaria fusca, Nassa obsoleta, and Modiola plicatula, of which 
the first two are now living on the beaches outside, and probably 
the last also. These specimens give an excellent illustration of 
the mode of formation of many of our fossiliferous clays and 
marls. The deposit may, perhaps, have value as a fertiliser. 
He also gave some description of the very remarkable sand- 
dunes or moving hills at Cape Henlopen, a mile or two east of 
Lewes. The sand brought down by the Delaware River ac- 
cumulates at this point, and when thrown up on the beach, is 
taken in charge by the heavy east winds, and carried inland in a 
great line of drifting hills, which rises in a very long and gentle 
slope on the windward side, and falls off abruptly from the crest 
on the leeward, as is usual in wind drifts. The whole surface of 
the windward side is studded with the tops of dead tree trunks, 
the remnants of a pine forest, overwhelmed by the advance of the 
hill. The crest seems steadily approaching the lighthouse 
keeper’s dwelling, and will, probably, necessitate its removal in 
the course of some few years. Prof. A. M. Edwards said the 
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specimens jnst exhibited are of considerable interest, as they show | 


very nicely the mode in which certain stratihed rocks containing 
fossils are evidently formed. | Under certain circumstances, scy 
when formed in a locality like the tropics, where animal lite 
abounded, and the mollusca especially occurred in large quo 1 i- 
ties, so that calcareous matter would accumulate, such a deposit 
might become, in time, converted into a limestone in which the 
forms of the enclosed shells and other organic remains woul be 
preserved ina more or less perfect manner. Jf, on the other 
hand, calcium compounds were not present in abundance, but 
the particles of the deposit thrown down should consist of coarse 
and for the most part siliceous sand, sandstone, also enclosing 
fossils, would eventuate. But to me, the material of which the 
deposit exhibited consists, and which encloses the well-preserved 
yemains of mollusca, is of more special interest, as this is the 
third time that such a formation has come under my observation, 
and I have studied one of these deposits with some care, as it 
proved to be, for the most part, made up of the siliceous skelctons 
of Diatomacece, tothe consideration of which, both recent and fossil, 
1 have devoted many years. All cases of marsh inversion are of in- 
terest to geologists, and the opportunities they present the microsco- 
pists ofobtaining specimens for study makesthem doubly attractive. 
The Ilobokenand the Cape Henlopen specimens will be examined 
and reported upon hereafter.—Mr. Jas. }lyatt made some re- 
marks on the occurrence of some plants in the vicinity of New 
York city. The cotton thistle, Oxofordon, may be found at lish- 
kill Landing, on the }ludson River, a short distance from the 
railroad station, at the office of the iron works. He was able to 
secure flowers there for Dr. Torrey’s collection. The plant has 
maintained itself there for several years. Gentiana guingueflora 
abounds in South-[astern Duchess County, and fiom thence 
he was able to furnish for Dr. Torrey’s collection the only speci- 
mens from this State. J Yoda rotundifolia abounds at Weehawken, 
N.J., at the foot of the Palisades, west of the Ferry dock. 
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Academy of Sciences, July 15.—M. de Pambour presented 
a further note on the reaction water wheel—An importint 
memoir by MM. Jamin and Richard on the cooling of gases was 
read.—M. A. Thenard described an apparatus for subjecting 
gases and vaponrs to the action of electricity. —M. Gaitfe de- 
scribed anew and cheap form of battery, consisting of a vessel 
in which are immersed a rod of lead and a rod of zinc, the former 
reaching the bottom, which is covered with a layer of aluminium ; 
the exctting fluid in water containing 10 per cent of hydrochlorate 
of ammonia. —M. IH. Sainte-Claire Deville communicated a note 
by M. J. M. Gangain on the induction currents developed in 
M. Gramme’s machine.—M. Faye presented a note by M. 
Respighi in reply to some criticisms of Father Secchi, upon his 
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aurora borealis observed on July 7. Upon this paper MM. C. 
Sainte-Claire Deville and Tissot made some remarks.—M. C. 
Sainte-Claire Deville also presented a nole by M. J. Gay, de- 
scribing cloud-shadows observed by him at the Grande Char- 
treuse, with reference to a recent balloon observation by M. Tis- 
sandier.—M. lf. Sainte-Claire Deville communicited a note by 
M. A. Houzeau on the instautancous oxidation of alcohol, in 
which the author described the conversion of alcot0i into acetic 
acid and aldehyde by the direct action of ozonised oxyzen.—M. C. 
Bernard presented a note by MN gréaiut ow tis quantitative 
determination of urea by meiis’ of Millon’s tes” and the 
mercurial pump.—M. C Dreste co.amunicated his discovery 
of the presence of starch im the young of the European fresh- 
water tortoise ( 7. cxropca).—M. Des Cloizeaux read a further note 
upon amblygonite and montebrasite.—M. Daubrée reported upon 
a collection of minerals from Chili, offered by M. Domeyko to 
the School of Mines at Paris, —M. Sainte-Claire Deville read a 
paper on the absence of Combustible Gases in the emanations 
from the Caldeira of Furnas in St. Michael’s. The same gentle- 
man communicated an extract from a letter by M. 11. de Saussure, 
giving an account of his observitinns upon the late ernption of 
Vesuvius in April wwe pesent yer, and mais sume remarks 
upon its contents, — f- vesenisr un.te by Ms. Go-ceix on 
the state of Vesuvu. va! of th: giseous emia ions ol the 
Phiegrean fields in he month ol June, 1309,—W. Milne 
Edwards presented i note bv I. Weielet upon the genus Oredlites, 
which the author regards as bilonying to the Polyzoa. Ife 
dese: Les anew fo m under the name of O tuba margaritula, 

i ‘tilne Eedlvards also commanicated a note by MAM. aA. 
Grau didier and L. Vaillant on the fossil ers¢ xlile of Amboulint - 
save in Madagascar, winch they regard as a new specics, and 
na ne Crocodilus robustus. 
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THURSDAY, AUGUST 8, 1872 


THE GOVERNMENT AND THE SOCIETY OF 
ANTIQUARIES 


HE Government has outdone itself. Mr. Lowe and 
Mr. Ayrton have added another to their many 
claims on the esteem of their admiring fellow-country- 
inen, another to their many efforts to place England at 
the front in all matters relating to culture, and let us add 
another to the many indications that if science and culture 
are to goon in any large sense here at all, there must be 
some very considcrablechangein onr present arrangements. 
This time it is not a question of refusing a monument 
to Faraday or a search after Livingstone, of insulting a 
distinguished man of science at Kew, or any point relating 
to the investigation of any phenomena, suchas the tides, 
which it will be recollected “ My Lords,” a‘ter having given 
their “‘ anxious attention ” to, were good enough to charac- 
terise as ofan “interesting nature.” This time the Govern- 
ment has changed its tactics altogether. Not content with 
hurling refusals at those societies whose duty it is to remind 
the Government of the claims of the sciences te which thcy 
devote themselves, the Government has singled out a 
socicty, begged it to do certain work, of course at the 
expense of the members, and after this work has been 
welland promptly done, it hasturned round, and practically 
told the society that it is a fool for its pains. This, of 
course, is a coup de maitre, one admirably adapted to 
keep the societies, as well as architects, sculptors, and 
gardeners down, and we can well imagine that Messrs. 
Lowe and Ayrton have enjoyed their Bank holiday with 
a greatcr relish with this on their mind. But there is 
another point of view in which the transaction is less 
satisfactory, and to point this out it is necessary to men- 
tion some details. 

We gather from the Z#.s that prior to Mr. Layard’s 
appointment as Chief Commissioner for Works and 
Buildings in 1868, “the office had usually been bestowed 
on some member of the party in power for whom thcre 
was no convenient place in the Cabinet, yet whose claims 
could not safely be disregarded. Sir William Molesworth 
had occupied the position as a distinguished champion of 
Radical opinions. So had Lord Morpeth asa scion of 
the Whigs, and Lord John Manners as a representative of 
the Tories. Sir Benjamin Hall succeeded to the place 
not so much because he represented, like his predecessors, 
a great political party, as that he secured for the Ministry 
of which he was a member the confidence of the metro- 
politan vestries. After Lord John Manners’ second term 
of office the place ceased to be one of Cabinet rank ; but 
when, after a third trial of Lord John Manners, Mr. 
Layard came into office with Mr. Gladstone, a new theory 
as to the duties of the place appears to have been initiated. 
Mr. Layard, setting aside his political claims, was well 
known to the public as a distinguished archeologist and 
man of letters.” One of Mr. Layard’s first acts was to 
courteously request the Society of Antiquaries to furnish 
him with “a list of regal and other historical tombs or 
monuments existing in cathedrals, churches, and other 
public places and buildings,” such as it might be desirable 
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to “place under the protection and supervision of the 
Government, with a view to their proper custody and pre- 
servation.” 

Thereupon the Society of Antiquaries, whose aid Mr. 
Layard’s predecessors—whose only thoughts had been of 
place and party—had never required before, set to work 
in a most vigorous manner. They passed resolutions 
which were forwarded to the Government; they corre- 
sponded with their Iocal secretaries, they appointed a 
numerous “ Sepulchral Monuments Committee ;” they 
divided England and Wales into districts, and made 
most minute inquiries; prepared a list of 531 monuments, 
which they considered to be included in the terms of Mr. 
Layard’s letter; and communicated them to the Govern- 
ment with a report pointing out the desirability of the pro- 
posed Government action as evidenced by the demolitions 
which had already occurred, and stating that the work 
had been one of enormous labour. 

By the time the report was sent in, however, Mr. Layard 
had left the Office of Works, and Mr. Gladstone having ap- 
parently come to the conclusion that no culture was requi- 
site for the head of that office, Mr. Ayrton had been 
appointed. When the Prime Minister rewarded the im- 
portant services rendered by Mr. Ayrton to his country 
by placing him in a position of considerable emolument, 
it can readily be understood that the lucre formed but a 
small part of the reward; and on the receipt of a letter 
from the Society of Antiquaries, in March, this gentleman 
entered upon the sweets of office with a vengeance. The 
Society was very quickly informed (1) that Mr. Layard’s 
letter, on which they had acted with such alacrity and 
diligence, had been written “ without the authority of the 
Treasury having been at any time obtained ;” (2) “that 
the First Commissioner has now been informed by their 
Lordships that they must decline to authorise him to un- 
dertake any duties in respect to the regal and historical 
tombs or monuments referred to ;” (3) “that the object 
contemplated could not apparently be accomplished with- 
out legislation ;” and (4) that there was ‘‘no intention 
either of introducing a Bill or of laying before Parliament 
the report which has been made by the Sepulchral Monu- 
ments Committee.” 

The Times, in commenting upon this strange conduct, 
distinguishes, in reviewing Mr. Ayrton’s conduct, between 
“the responsibilities which weighed npon him and those 
which encumbered his predecessor ;” because “ Mr. 
Layard, plainly owing to the enervating influence of his 
artistic training and literary associations, felt that in the 
Office of Works it was his business to encourage the fine 
arts, to protect the great historic monuments of the 
country, and to prescrve from the ravages of time or 
ignorance those priceless memorials of the past which 
may be neglected by their casual owners ;” while “ Mr. 
Ayrton came into office inspired with a faith the very 
opposite of this, and flushed with the success which his 
convictions, not wholly to the satisfaction of those with 
whom he came into contact, had obtained at the 
Treasury.” 

But we think that the Zémes is hard upon Mr. Ayrton, 
inasmuch as the Lords of the Treasury are let off scot- 
free. Any one acquainted with the ordinary working of 
our political system will have a shrewd suspicion that, if 
it had b2cn a questioa of giving a plac2 to sone little 
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living personage who had helped his party instead of 
looking after the monuments of those great men who 
have made England what she is, “ My Lords, under the 
exceptional circumstances of the case,” would have “ been 
pleased to sanction the action of the First Commissioner.” 
Moreover, it must be remembered that Mr. Layard was 
only First Commissioner, and that Mr. Gladstone as a 
Commissioncr is responsible for Mr. Layard’s action. 

After all, however, perhaps it is well that, considering 
what we know of Mr. Ayrton’s treatment of the living, 
he shonld have as little to do with our great dead as 
possible. Let their records vanish, let their sepulchral 
monuments disappear. What is this to the English 
Government? [But there is a moral in all this which con- 
cerns the present. This treatment of a scientific society 
is the ve plus ultra of official Philistinism. It shows that 
any assistance rendered to the Government by scientific 
men or scientific bodies is rendered, as matters stand at 
present, at their peril; and until some alteration is made, 
any expenditure of time and energy for Government pur- 
poses should be respectfully declined. 


NEW RESEARCHES IN ENTOZOA 


Beitriige cur Anatomie der Plattwiirmer,  (Leipsic : 

Engelmann. 1872.) 

i the first part of this scrial work, just issued, the 

authors— Dr, F. Sommer and Dr. L. Landois, Pro- 
fessors in the University of Greifswald — confine their 
attention to the structure of the scxnally mature joints or 
serments of Bothrtocephalus latus. With excellent judg- 
ment they record the results of their own investigations in 
the first twenty-six pages, the remainder of the brochure 
being devoted toa critical comparison of the writings of 
other helminthologists from the time of Eschricht down 
to the latest period, This method, as they remark (s. 27), 
not only preserves the continuity of the record of a great 
number of frequently repeated observations and statc- 
ments, but it also has the advantage of cnabling their 
readcrs to discriminate between the results obtained by 
themselves and those acquired by carlicr and equally in- 
dependent observers. 

So considerable a portion of our knowledge of the struc- 
ture and economy of the tapeworms is due to the re- 
searches of their own countrymen, that no surprise need 
be expressed at the completeness of the analysis which 
they afford of the writings of Siebold, Leuckart, Béttchcr, 
Sticda, and Knoch, of St. Petersburg. Nevertheless, we 
may remark that, although their analysis is for the most 
designedly contined to the facts observed in a single 
specics, there would have been no impropricty in noticing 
some of the anatomical facts given in Van Leneden’s 
account of Bothriocephalus punctatus; and also, more 
particularly, certain facts of a similar order given in 
Krabbe’s description of the general structure of several 
species of parasitcs belonging to the same genus. Dr. 
Olssen, of Lund, and other helminthologists, have likewise 
recorded detached observations on the strncture of the 
Bothriocephali and their allies, some reference to which 
might very well have been introduced in Drs, Sommer 
and Landois’ admirable summary. 

On account of the complex character of the organisation 


cf the proglottides of Bothriocephalus, we have hitherto 
becn in doubt respecting many particulars connected with 
the intimate structure of the adult parasite. Now, happily, 
these aie well-nigh all removed, owing principally to the 
investigations of Leuckart, supplemented by the present 
“contributions.” - H, in matters of biological investigation, 
any proof were wanting of the necessity of extending the 
principle of division of toil, it would be sufficicnt to point 
to Drs. Sommer and Landois’ labours as affording ample 
proof of the value of patient research within a given limited 
area, : 

The authors commence with a description of the ex- 
terior of the proglottis, conveniently recognising at the 
ventral surface a clear central space which corresponds 
with the region occupied by the mass of the reproductive 
organs, and on cither side of this a marginal space whose 
comparatively dark colour is due to the presence of 
numerous large corpuscles lying immediately beneath the 
integnment. These are the yelk chambers. 

Their account of the mode of tcrmination of the ducts 
of the 1cproductive organs at the ventral surface is in har- 
mony with the descriptions of Eschricht and Leuckart ; 
but it is in reference to the precise nature of the connec- 
tion subsisting between the gas deferens and the varions 
ducts proceeding from the female reproductive organs 
that these contributions lend such important aid. 

The male generative apparatus consists, in the first 
place, of a number of testicular chambers, or minnte testes, 
individually measuring about 74,” in diameter. [Each of 
these is furnished with an excretory duct; all the outg ing 
passages uniting to form a central cistern-like reservoir ; 
the latter emptying itself into a single tortuous vas de- 
Jerens, or common seminal duct. Near the final outlet it 
expands into the well-known globular or botile-shaped 
muscular organ, as previously described by Leuckart and 
Béttcher. Our authors ascertained that a single joint 
was supplied with from ten to twelve hnndred of these 
little testes. Truly the provision made for ensuring the 
propagation of these intestinal worms is astonishing ; for 
if we reckon a full-grown Bothriocephalus to consist of 
three thousand proglottides (an cstimate decidedly below 
the mark), that would give us over three millions as the 
number of testes supplied to a (so-called) single parasite. 
Shakespeare was not far wrong in the remark that “ evil 
things do fastest propagate ’—a conclusion which becomes 
all the more striking when we make ourselves acquainted 
with the exceeding complexity of the female reproductive 
organs of the Z@z/ada and their allics. 

The sexual apparatus comptises not only the vagina 
and nterus (which in this class of creatures form totally 
distinct passages, with separate outlets), but also three 
special sets of organs severally concerned in the produc- 
tion of the germ, the yelk, and the egg-shell. Moreover, 
cach organ is itself made up of numcrous parts, being, at 
the same time, supplicd with its own proper excrctory 
channels. <All this, of course, we knew before ; but in 
tracing ont the relations subsisting between these various 
channels and the organs vhence they procecd, and also 
in establishing the mode in which their final connection 
with the vagina and uterus is brought abont, Drs. Sommer 
and Landois have displayed consummate ability, and have 
thus materially added to our knowledge. 

T. SPENCER COBBOLD 
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OUR BOOK SHELF 


Description of a Specimen of Balenoptera musculus, in 
the possession of the Boston Soctety of Natural History. 
By Thomas Dwight, jun., M.D. (Boston Society of 
Natural History.) 


Tux eleventh volume of the “ Memoirs of the Boston 
Society of Natural History” contains a descriptive ac- 
count, by Dr. Thomas Dwight, of the external characters 
and skeleton of a young razor-back whale, the skeleton of 
which is preserved in the Society’s Museum. This animal 
was captured alive in October 1870, off Gloucester, Massa- 
chusetts, and its skeleton is the best preserved specimen 
of a large whale in any of the American museums. The 
animal was 48 ft. long, the flipper was 5 ft. 4in., and the 
height ofthe dorsal fin, measured along the anterior edge, 
was Tft.2in. The baleen was ofa very light straw colour 
anteriorly, whilst further back dark stripes appeared on it, 
until the hindmost blades were of a uniform dark slate 
colour. From the very careful description which Dr. 
Dwight has written of the skeleton, and from the figures 
given in illustration, there can be no question that the 
animal is a young example of the fin-whale, which Dr. 
Gray has named Physalus antiguorium, but which is more 
appropriately named Lalenoptera musculus. In some 
remarks on the classification of the specimen, he refers to 
the tendency to variation in the forms of the bones 
exhibited in the skeletons of cetacea, undoubtedly be- 
longing to the same species, and he agrees with those 
cetologists who have shown the danger of accepting 
mere individual variations in the forms of the bones 
of particular specimens as affording data for establish- 
ing specific or generic differences, We Ue 
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[ The Editor does not hold himself responsible for opinions expressed | 
by his correspondents, No notice is taken of anonymous 
communications. | 


Bree on Darwinism 


PERMIT me to state—though the statement is almost super- 
fluons—that Mr. Wallace, in his review of Dr. Bree’s work, 
gives wih perfect correctness what I intended to express, and 
what I believe was expressed clearly, with respect to the probable 
position of man in the early part of his pedigree. As I have not 
seen Ir. Bree’s recent work, and as his letter is unintelligible to 
me, I cannot even conjecture how he has so completely mistaken 
my meaning: but, perhaps, no one who has read Mr, Wallace’s 
article, or who has read a work formerly published by Dr, Bree 
on the same subject as hisrecent one, will be surprised at any 
amount of misunderstanding on his part. 


August 3 CHARLES Darwin 


Ants and Aphides 


AMONG other misstatements in Dr. Bree’s ‘‘ Fallacies of 
Darwinism,” so ably criticised by Mr. Wallace in NATURE of 
July 25, occurs the following :—“ All the stories abont aphides 
being treated as milch-cows are myths, the resnlt of inaccurate 
observation” (p, 166). I can personally refute this statement, 
having on many occasions watched the process. Speaking of 
the attraction of male emperor moths by a captive female, Dr. 
Bree observes :—‘‘ All this was clearly, and without doubt, 
done hy the sense of smell” (p. 209). I, in common with most 
other entomologists, should much valne the evidence on which 
this very positive assertion rests; for the explanation of the 
attractive power of female insects has hitherto remained a 
mystery. R. MELDOLA | 


Atmospheric Effect 


Tué phenomenon mentioned by Prof. Tyndall as recently 
occurring at the Bel Alp is not infrequent at the coast. At 
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Folkestone in the month of June last, we saw several more or 
less striking instances. Some years since I witnessed, while 
driving, on a summer's evening, between Guildford and Godal- 
ming, an equally beautiful though different effect. The evening 
was stormy, and the sun, stiil some distance above the western 
horizon, threw its sheaf of rays downwards from behind a light 
cloud. Inthe eastern horizon was a dense, dark thunder-cloud, 
and upon this was seen a reflection of the opposite horizon, the 
shadows being absorbed by the dark background, while the 
intervening spaces or rays shone ont with a brilliancy con- 
siderably exceeding that of those in the west. ‘The whole of the 
circumstances were different from those described by Prof. 
Tyndall, there being, as far as I can recollect, no wJward rays 
from the sun, and the rays seen on the cloud being neither 
convergent nor divergent, but merely parallel, and apparently a 
complete reflection of those which shot from the sun to the 
horizon. Their wonderful brightness, as contrasted with the 
rays of which they were the image, was, no doubt, the effect of 
contrast upon the almost blank screen on which they were seen, 
This Jatter, however, was lighted up to a certain extent by a 
sort of golden haze, in which the rays shone. ‘The whole phe- 
nomenon was one of great beauty, and was witnessed by some 
friends of mine at Guildford at about the same time as I saw it 
from a point near to Godalming. J. Ranp CApron 
Guildtord, Aug. 30 


The Carbonic Acid in Sea-water 


In the Deep-sea explorations undertaken of late years in 
England, the gases obtained from sea-water at various depths, 
and nnder different conditions, have been the subject of iavesti- 
gation. As coadjutor in the German expedition to the Baltic, 1 
have been engaged in the analysis of the sea-water gases. There 
have occurred circumstances which I have thought it desirable to 
communicate to yon with reference to your forthcoming future 
Deep-sea explorations. 

I must premise that the expulsion of the sea-water gases was 
undertaken in a similar manner to that of the English expedition, 
the pans of water being boiled for a long time in vacuum, the 
expelled gases being collected and afterwards analysed. The 
result of these analyses pointed unmistakeably to a hitherto un- 
recognised source of error, for the prevention of which a series 
of supplementary experiments was necessary. The principal 
results of these latter can be comprised under the following 
heads :— 

1. The complete expulsion of the oxygen and nitrogen from 
sea-water presents no difficulty ; it is accomplished as easily as 
with fresh water. The proportion of oxygen to nitrogen is not 
sensibly different in the first and last portions of the expelled 
gas. 
2. The carbonic acid is only partially expelled by boiling the 
sea-watcr for hours in vacuum; the proportion of carbonic 
acid found in the expelled gas justifies no conclusion as to the 
amount in the water. It is, in the first place, dependent on the 
length of time during which the ebullition has been continued ; 
the portions of the sea-water gas first driven off is almost en- 
tirely free from carbonic acid, the later portions are richer in it. 

3. The complete expulsion of the carbonic acid from the se2- 
water is attained by its distillation in a current of air free from 
carbonic acid. Even under this operation, the carbonic acid is 
detached so slowly, that only after the evaporation of a conside:- 
able amount of water carbonate of lime begins to separate ; the 
distil'ation must then be continued till, at the most, a fourth of 
the original quantity of water remains, The carbonic acid 
which is passed into baryta water can be conveniently estimated 
by volumetric analysis. 

The fact that carbonic acid is present in large proportion in 
sea water, not as a dissolved gas in the same sense as oxygen 
or nilrogen, but in a peculiar condition of closer combination, 
must be of great importance, not only as respects the animal and 
vegetable life, but also the geological relations of the sea. 

lam now proposing to myself the problem to ascertain to 
which constituent of sea-water is due its power of close combi- 
nation with carbonic acid; and to what extent the amount of 
carbonic acid is proportional to its saltness. Full details will be 
given in the Report of the German Baltic expedition. In the 
expeditien to be sent from here to the North Sea, application of 
the experience hitherto obtained will be made to the estimation 
of carbonic acid. * 

Kiel, July 5 


« 
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MR. AYRTON AND DR. HOOKER 


iI T has been determincd that this question shall not be 

brought on in the House of Commons at this late 
period of the session, as so many members are already 
absent that it is possible the debate might fail somewhat 
to represent the actual feelings of the House. At the 
same time it is known that had the discussion come on 
some weeks ago, the Government, if they had ventured to 
support Mr. Ayrton, would have been beaten, 

Of the return moved for by Sir John Lubbock, and pre- 
pared by Mr. Ayrton, it is difficult to speak or writc without 
expressing strong indignation. We have not what we 
want, and we have what no one wants. The whole object 
of the compilation is to leave the reader in a fog, and 
from this point of view the compiler deserves credit. We 
regret also to see the respected name of Prof. Owen 
dragged into the discussion on a point which has nothing 
whatever to do with the question under discussion, which 
is simply Mr. Ayrton’s monstrous behaviour to a man of 
science. lt is gratifying to sec from the Treasury letter 
which we reprint that “ My Lords” have not hesitated to 
hint with sufficient pointedness for an official document 
their opinion on the matter. It must not be forgotten 
that for a time Mr. Ayrton was at the Treasury, aud that 
he ts there no longer. 


Copy OF TREASURY MINUTE, dated 24th of July, 1872. 


My Lords have under their consideration the Memo- 
randum of the First Commissioner on the rearrangement 
of Kew Gardens by the Office of Works, and of the 
changes therein. 

This Memorandum embraces three subjects :— 


1. The manner in which matters connected with 
the management of Kew Gardens have been con- 
ducted, and in doing so, refers to instances in which 
complaints have been made by the Director of Kew 
Gardens. 

2, The arrangements under which this manage- 
ment ought to be conducted, 

3. Suggestions and questions of the First Commis- 
sioner as to changes therein, and as to connecting 
the Kew Gardens with the lensington Museum, 
which, however, the First Commissioner does not 
propose should be taken into consideration at 
present. 


To the last part of the Memorandum, therefore, my 
Lords do not propose to refer in the present Minute, 

In discussing any arrangement for the management of 
the establishment and gardens at Kew, it must be re- 
membered that there is a considerable space of ground 
beyond the hot-houses, buildings, and ground appro- 
priated to the cultivation of shrubs and plants for the 
promotion of botanical science. 

Part of this ground has been uscd as a nursery for 
young trees, and the remainder has been laid out as 
ornamental pleasure grounds. 

The establishments at Kew have always been under 
the superintendence of the Office of Works, subject, of 
course, to the superior control of the Treasury, to which 
department the annual cstimates of expenditure are sub- 
mitted for their sanction, and this contro] it is indis- 
pensable to maintain. ; 

With regard to the local management at Kew, the First 
Commissioncr’s Memorandum divides it, for the purposes 
of administration, into four branches, Botany, Horticul- 
ture, Police, and Works, 

It is unnecessary, in the present Minute, to refer to 
Police. ae 

The Department of Botany the First Commissioner 
states to be “ under the immediate direction and control 
of the Director of Kew Gardens ;” the Department of 
Horticulture to be “undcr the immediate cultivation of 
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the Curator, subject to the orders and control of the 
Director, as the responsible head.” 

The works are carried out by an officer of the Office of 
Works. 

My Lords consider this statement to represent with 
sufficient accuracy the proper arrangement for the estah- 
lishment, and that if fairly carried into execution, n the 
friendly and conciliatory spirit which ought to prevail 
amongst the different members of all public departments, 
no difficulty will occur, 

It is essential to maintain the superior authority in all 
respects of the First Commissioner, but the nature of the 
case mutkes it evident that thts authority should of course 
be cxercised with due regard to the feelings and position 
of the officers under him, 

The Botanical Department has been formed by the 
exertions of Sir W. Hooker, and of his son Dr. Hooker, 
It stands high in the estimation of men of science both 
here and abroad, and both these eminent men are cn- 
titled to the gratitude of the country for their services in 
this department of science. 

In all matters connected with this department of the 
establishment, whether as regards the hot-houses, build- 
ings, or the cultivation of shrubs and plants for botanical 
purposes, the opinion of Dr. Hooker should be followed, 
subject only to the consideration of expense. It is for 
him to represent to the First Commissioner what he con- 
siders necessary for the advancement of botanical science, 
and it is then for the First Commissioner and the Treasury 
to determine whether the expense necessary for the pur- 
pose shall be incurred. 

No alterations in existing arrangements in the scientific 
branch of the department should be made without the 
Directors concurrence. 

The actual execution of the works to be undertaken 
must be under the direction of the proper officer of Works, 
but the opinion of the Director of the Gardens should be 
taken as to the efficiency of what it is proposed to do, and 
any requisition of his for work or repairs necessary for 
the preservation of the valuable plants in the houses 
should on all occasions receive prompt attention. 

With regard to, those parts of the grounds which are 
not used for the purpose of botanical science, but as 
nursery grounds or pleasure grounds, it will be the office 
of the First Commissioner to give such directions as he 
may think advisable. 

My Lords, however, think it desirable that even on 
these points he should communicate with the Directo1 
of the Gardens, through whom, as head of the establish- 
ment, all orders to the curator and to other subordinate 
officers should, in regular course, be conveyed. 

My Lords gather from the Memorandum of the First 
Commissioner that, speaking generally, the business con- 
nected with ‘Kew Gardens has been conducted in 
accordance with the views thus entertained by their 
Lordships. 

My Lords do not consider that it would be conducive 
either to the public advantage or to the maintenance of 
that good and friendly fecling which they are anxious to 
see prevailing in every public department, if in closing 
this correspondence they were to go in detail into the 
cases where any disagreement has taken place between 
the First Commissioner and the Director. 

But adverting to the facts contained inthe Memorandum 
of the First Commésstonuer, they are not surprised that in 
various cases Dr, Hooker should have thought that he had 
just cause of couplarnt, though this may have grown in 
some instances out of arrangements for which the First 
Commissioner was not responsible, and in others they 
Icarn from the Memorandum of the First Commissioner 
that the cause of complaint has been removed. 

My Lords see no reason why under these conditions 
there should be any serious difficulty in discharging the 
respective duties of the First Commissioner and of the 
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Director of the Gardens in a manner satisfactory to both, 
whoever may be the occupants of thosc offices, maintain- 
ing the proper authority of the First Commissioner, with 
due regard to the position and character of the Director 
of the Gardens. 

Let a copy of this Minute be sent to the First Commis- 
s‘oner, with a request that it may be communicated to 
the Director of Kew Gardens. 


CHE ROVAL ARCHEOLOGICAL INSTITUTE 
WEETING AT SOUTHAMPTON 


Eee annual meeting of the Royal Archzological In- 

stitute was opened in the Hartley Institution, South- 
ampton, on Thursday last. The members of the Institute 
were welcomed by the Mayor and Corporation of the 
borough, the chair being taken by Lord Talbot de Mala- 
hide, the permanent president. 

Archdeacon Jacob furnished some interesting informa- 
tion respecting the tomb of William Rufus, He was, he said, 
accessory to the removal] of the tomb of William Rufus, 
and he had not heard the last of it. He thought, how- 
ever, he was sufficiently pachydermatous not to mind 
this, There was William Kufus’s tomb, an eyesore and a 
footsore, for persons dashed their feet against it to their 
injury, and the place was particularly wanted, by reason 
of the enlargement of Winchester Cathedral, for the 
boys to sit. The question raised was—Is that the 
grave of William Rufus? Is there anything in it? 
If there is, whose bones are they? If there are bones, 
aie they William Rufus’s? Might it not be perfectly 
empty, and, if so, why should it stand there an ob- 
struction? He, then, having skilled persons about 
him, ventured to take up the slab, and found that the 
tomb had been rifled and dishonoured in every way. 
There were bones there thrown about and trodden. It 
was suggested by some that the Parliamentarians had 
done this, whereupon he sent for and consulted the chief 
science 1nen in Winchester. They had the bones taken 
out and placed on the pavement, so as to see the height 
of the man, and, gauged by the height which Thackeray 
says does the work of the country, he was found to be 
5ft. Sin. Having examined them microscopically, they 
came to the conclusion (it was not stated how) that 
they were the bones of William Rufus, and were 
quite certain the tomb had been moved again and 
again before. When they visited Winchester they 
would find where he had had it placed, and if they 
had not been told otherwise they would probably have 
believed it had always been there. Believing in the 
@ictum of Bishop Andrews, who said the church was for 
the living and not for the dead, and knowing that King 
Rufus had not been a benefactor to his country, he thought 
it not unbecoming to move him a little further, but he was 
still within the sacred walls. Therefore, anticipating their 
judgment, he trusted they would not pitch him into the 
river Itchen for the so-called disturbing of the bones of 
William Rufus. 

At three o'clock the members of the society and friends, 
including the Marquis of Bristol, Lord Talbot, Colonel 
Pinney, and many others, visited the town under the 
guidance of Mr. Parker, who described most of its ancient 
features. 

The Mayor, and Mayoress, gave a soirée to the 
members of the Institute at the Hartley Institution in the 
evening. It proved to be a very successful affair. Over 
800 invitations were issued, and a large number of these 
were accepted, several officers from the United States 
fleet being present. 

The sections met on Friday. The Bishop of Winches- 
ter presided for a short time, and introduced Lord Henry 
Scott, who read an introductory address in the Historical 
Section. 


NATURE 


281 


Lord H. Scott confined his remarks to a history of the 
County of Hampshire. As to the origin of Southampton, 
he said there was an ancient British town called Hamp- 
ton, which was probably situate higher up the Itchen, at 
Bitterne, The town was even now oftcn called Hampton 
by the country people. In “ Domesday Book” the county 
was called Hampton-shire and the town Hampton, It 
suffered scverely from the incursions of the Dances. 
Henry I. made it a borough, and King John gave it its 
first charter and had a palace there. Thence sailed the 
expedition for Palestine, and Henry embarked for Cressy 
and Agincourt. Philip of Spain also landed there to meet 
his Queen at Winchester. It was also from thence that 
the great apostle of Germany, afterwards better known 
as St. Boniface, departed on his mission. After referring 
to Leyland’s “ History of Southampton,” he came to the 
general history of the county. One of the most valuable 
historical monuments that had_ been left to them was the 
New Forest ; and however much they might condemn the 
severe laws which were made for the protection of what 
were called “the King’s beastes,” yet they felt some grati- 
tude that it had been preserved to their use as it was 
now. He then gave a sketch of the historical associations 
connected with the Forest. He disbelieved the old sup- 
position that houses and churches had been destroyed by 
William Rufus to make the Forest, though some small 
holdings might have been enclosed. The connection of 
Tyrrel with the death of Rufus was preserved by a ford 
which at this day was called Tyrrel’s Ford. In the Forest 
was Beaulieu Abbey, which was described in the charter 
of King John as the de/la /oca regis. It was founded by 
King John in 1234. It was forty years in building, and 
Henry IJ]. and all his Court attended the dedication. It 
was the sanctuary of Perkin Warbeck for many years, 
His lordship observed that this part of our coast had 
always in our early history been exposed to invasion. 
Hampshire also suffered much during the civil wars, and 
after the Restoration Charles II. used to come down from 
London to enjoy holiday in it. William III. was the first 
after Charles II, to attempt to repair the damagcs which 
the Civil War had created in the Forest ; and later, in the 
era of the Georges, the county had been connected with 
our naval victories under Nelson. Hampshire also con- 
tained the Strathfieldsaye so closely connected with the 
later days of the ron Duke ; and in Hampshire the poct 
Keble found a quiet and honourable grave. 

The Rev. F. W. Baker then read a memoir of Beaulieu 
Abbcy.—Lord Henry Scott, in moving a vote of thanks 
to Mr. Baker, gave the Institute an invitation to Beaulieu 
for the following day, and said that Mr. Baker would be 
in attendance to explain every point worthy of their con- 
sidcration in this most interesting abbey.—Thc proposition 
having been heartily accorded, the sitting was then sus- 
pended. In ‘he afternoon there was an excursion of the 
members of the Institute to Romsey and Porchester, which 
occupied until eight p.al. At Romsey the vicar (the Rev. 
E. L. Berthon) gave a discourse on the Abbey of Romsey, 
and showed the result of recent cxcavations ; and at Por- 
chester Mr. G. T, Clark lectured upon the Castle there, 
Saturday was devoted to the excursion to Beaulieu Abbey, 
and a visit to Christchurch and Rufus’s Stone, 

On Tuesday, the members of the institute visited Sil- 
chester (Saxon “Sil,” great or best, and “ castrum a): 
which has the largest area of any of the Roman fortifica- 
tions in Iingland. The walls at present are about 13 ft. 
high and 8ft. thick. The city had four gates—north, 
south, east, and west—and beyond the wall was a deep 
ditch, and beyond the ditch a vallum 15 ft. high. The 
amphitheatre is situated outside the city, 150 yards from 
the north-east corner of the wall. The members also 
visited the remains of the Chapcl at Basingstoke, dis. 
mantled by the Parliamentarians, and Basing House, 
formerly the abode of the Marquis of Winchester, by 
whom it was defended against the Parliamentarians, In 
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the evening the members held an evening session for the 


reading of papers. ; 
Exeter has been fixed upon as the place of meeting 


next year. 


THE ELECTRIC TELEGRAPH—ITS I.- 


PROVEMENT AND CAPABILITIES 


| N the beginning of the present year a Society of Tcle- 

graph Engineers was established for the general 
advancement of electrical and telegraphic science, in- 
tended to include not only those persons who are pro- 
fessionally connected with telegraphy, but those also who 
from their position and pursuits are enabled to render 
assistance in telegraphic enterprise. The institution has 
made a successful and promising commencement, the 
members at the opening mecting in February last num- 
bering 110, the list including the historical names of 
Wheatstone and Cooke, the distinguished names of 
Thompson, Tyndall, and others scarcely less renowned for 
their important contributions to electrical science. The 
President, Mr. C. W. Siemens, D.C.L., in the course 
of his inaugural address, said :— 

History teaches us how to read the events of the present 
day, and what we may reasonably look forward to even in 
the future; let us, therefore, review shortly in our minds 
the remarkable history of the Electric Telegraph, in order 
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that we may be better prepared to deal with questions of | 


immediate interest. 

A generation has hardly passed away since the remark- 
able discoverics of Oecersted, Ampére, Faraday, and 
Weber, which laid the foundation of the electro-magnetic 
telegraph. The names of Steinheil, Schilling, Ronalds, 
Wheatstone, Cooke, and Morse furnish us with striking 
illustrations of the readiness with which the thinking men 
of different nations turn scientific discovery to practical 
use, While these pioneers in the field of telegraphic pro- 
gress were still contending against practical difficulties, 
other earnest labourers entered the same field, amongst 
whom Werner Siemens, Bain, and Brequet should not 
pass unmentioned here. But so rapid has been the pro- 
gress of our branch of science, that, while 1 am obliged 
to speak of these men as belonging to our early history, 
they are still, almost without exception, living amongst us 
in full enjoyment of their faculties, and, 1 am happy to 
add, members of our new society, They have the rare 
satisfaction to see their early day-dreams carried out upon 
so vast a scale that there is to-day hardly a country, how- 
ever remote, that is not within a few minutes’, or at all 
events a few hours’ call, from every central point of the 
civilised world, that diplomatic conferences have to be 
held to regulate international telegraphy, and that a pro- 
posal is seriously entertained by the leading powers of the 
earth to place telegraphic property upon the highest, 1 
may also say a sacred basis, by declaring it inviolable in 
case of war. The electric telegraph has, indeed, attained 
to the dignity of a commercial, a social, and an_inter- 
national institution of the highest importance ; it is a 
civiliser of the first magnitude, and we may well be proud 
to meet here together in furtherance of such a cause. 

You will pardon me if 1 abstain from making special 
reference tothe numerous claims to recognition of the 
fellow-labourers of the present day whom |] am now 
addressing ; they are well known within our own circle 
and tothe public at large, but neither my ability nor the 
time at my command would suffice for suchatask. I will 
only endeavour, before concluding this address, to sum- 
marise the subject-matters which, judging from my ex- 
perience, should engage our principal attention. 

Problems of pure electrical science meet the telegraph 
engineer at every turn, the methods of testing insulated 
wire, of determining the position of a fault in a submarine 
cable under various circumstances, or of combining in- 


(Aue. 8, 1872 


struments so as to produce recorded messages by the 
mere fluctuation of clectrical tension in a long submarine 
conductor, are problems worthy of the most profound 
physicist and mathematician, On the other hand, there 
is hardly a problem in electrical science that is not of 
practical interest to the Telegraph Engineer ; and, con- 
sidering that electricity is not represented at present by a 
separate learned society, ranking with the Chemical or 
Astronomical Societies, I am of opinion that we should 
not exclude from our subjects questions of purely elec- 
trical science. The phenomena of electrification and 
polarisation, of specific induction and conduction, the 
laws regulating the electrical wave, the influences of rise of 
temperature on conduction or the potential force residing 
in a coil of wire of a given form, when traversed bya 
eurrent, involves questions belonging just as much to pure 
physical science as to the daily practice of the Telegraph 
[ngineer, and would at any rate be inseparable from our 
proceedings, Next in order come questions of selection 
of materials for conduction or insulation, of apparatus for 
the best utilisation of feeble currents, of apparatus for pro- 
ducing, alternating, and directing electrical currents, 
which, although still intimately connected with physical 
science, call into play considerations of mechanical com- 
binations. Thisbringsus to questions of purely mechanical 
import, such as the mechanical construction of instru- 
ments for recording or printing messages, of protecting 
and supporting insulated conductors by sea or land, or of 
constructing machinery for the manufacture, the laying, 
and the repairing of submarine cables, 

These questions again lead up to the more general ones 
of transport of materials through difficult and inhospitable 
countries, of navigation, of investigations into the depth 
and the nature of the bottom of the seas, into the nature 
and effect of sea currents, and so forth, all of which 
belong, under certain aspects at least, to the province of 
the Telegraph Engineer. 

1 would go further, and inelude even statistical infor- 
mation respecting the nature and growth of telegraphic 
correspondence, without which it is impossible to adapt 
the construction of lines and of working instruments to 
the acquirements of particular cases. The invention of 
a telegraphic instrument, for instance, is only of practical 
value if it is suited to the circumstances of the particular 
traffic for which it is intended, and to the electrical con- 
dition of the lines which it is proposed to work, and when 
the early pioneers of telegraphic progress elaborated in- 
genious instruments for sending and recording messages 
automatically or for printing them in Roman type, they 
invariably failed, because the then-existing lines were in- 
sufficient in every way for such refinement, and the simple 
needle instrument seemed to suffice for all practical pur- 
poses. It was only when the exigencies of the traffic de- 
manded a change that instruments of this nature proved 
to be valuable inventions. 

In like manner the long underground lines that were 
established on the Continent at an early date had to give 
way to suspended line-wire, whereas the present practice 
and necessities undoubtedly tend toward a reversion to 
the farmer, as being less liable to interruption by accident 
or by atmospheric influences, and because an unlimited 
number of underground wires may be established between 
any two stations without encumbering the public thorough- 
fares, The best mode of insulatlng and protecting these 
underground wires with a view to reducing the inductive 
influence of the one upon the other, and of facilitating 
aecess to the one, for the purpose of repairs, without dis- 
turbing the others, are questions of practical interest for 
the present day. 

The Electric Telegraph is applicable with the greatest 
positive advantage for the intercommunication between 
two points a great distance apart; through its agency 
New York and Calcutta are as near to us in point of time 
as are the suburbs of our metropolis from one another. 
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It is probable, indeed, that in telegraphing from one 
suburb to another the message has to be oftener retrans- 
mitted than in going from the City of London to India or 
America, because a direct transmission from any one part 
of London to another would involve almost an infinite 
numb:r of line-wires in all directions. For this reason 
there must be a limit to the applicability of the Electric 
Telegraphs in populous districts, and it behoves us to 
examine whether another agent may not be preferable in 
dealing with a traffic of this description. The pneumatic 
tube seems to be well adapted to these circumstances, and 
having been first applied for short distances by Latimer 
Clark, and subsequently modified and extended by others, 
it will fa'l within the province of our society to examine 
fully into this and kindred methods that may be devised 
for effecting rapid interchange of intelligence in tawns. 


THE BRITISH COAL-FIELDS 


Oye distinguished geologist, at least, disbelieves in 

the speedy exhaustion of our coal-measures, s> 
frequently predicted of late. At the annual. meeting of 
the Dudley and Midland Geological and Scientific So- 
ciety, Prof. Ramsay delivered an address on the existence 
of coal beneath the New Red and Permian strata, in the 
course of which he observed that for fifteen years he had 
been preparing to attack this subject, but it was not until 
he became a member of the Royal Coal Commission he 
had given it a really searching consideration. ‘There 
could be no doubt that the various coal-fields of the 
Northern and Midland districts once formed one great 
coal-field, but had been separated by extensive denuda- 
tion. Another great coal-ficld was formed by the now 
distinct fields of Devonshire, South Wales, Somerset- 
shire, and the Forest of Dean. Between these two great 
divisions, the north and the south, there was no connec- 
tion formed by the coal-measures, the poorer measures 
possibly having been deposited there, but not the rich 
deep ones in the carboniferous era. Referring more 
especially to the Midland district, he thought it highly 
probable that coal-measures would be found to exist 
between the present boundary of the South Staffordshire 
district and the Forest of Wyre; but it was questionable 
whether it would be of a workable depth. On the west 
side of the South Staffordshire boundary, in the direction 
of Bridgenorth, Shropshire, he also believed coal to exist 
beneath the Permian strata, at a depth of 1,500 feet, or 
possibly morein some places. At the north of the South 
Staffordshire boundary, a line drawn from Wyrlcy right 
across to the Shropshire district would, he believed, in- 
clude some valuable coal-beds, a considerable part, but 
not all, of which would be at a workable depth. He 
entertained no doubt that the coal-measures were con- 
tinuous between the South Staffordshire and Shropshire 
districts, which, although in some places disturbed by 
denudations, 'might, throughout the greater part of the 
area, be profitably worked. In the North Warwickshire 
coal-field were found, in the direction of the Staffordshire 
boundary, five beds of coal, which gradually amalgamated, 
until on nearing Coventry they formed only two measures. 
The shale and sandstone were split up in like manner. 
These features constituted most important evidence in 
support of the theory that the Warwickshire, Stafford- 
shire, and Shropshire districts were united by continuous 
coal-measures, the peculiarities referred to in the coal, 
shale, and sandstone strata being identical in all three 
districts. Inthat theory Prof. Ramsay was a firm believer. 
From Warwickshire tothe south end of the South Staf- 
fordshire boundary, there was, he believed, coal, but not 
profitable. Towards the northern end of the South 
Staffordshire boundary, however, a line drawn from 
Coventry would include rich and valuable coal-mea- 
sures, Between Staffordshire and Leicestershire the 
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measures were also, he believed, continuous. From 
Wales to the Forest of Wyre there was profitable ground; 
but from Wyre on ta Charnwood Forest, and east of that, 
there were no coals of value. The speaker expressed 
opinions equally assuring as to the presence of coal under 
the area lying between the north of the South Stafford. 
shire boundary and the mountain limestones of Derby- 
shire. In one part of that district—viz., north-west of 
Cannock Chase—Prof. Ramsay said he should not feel 
the slightest hesitation in recommending a search for 
coal; and his belief in the presence of coal at a workable 
depth in the neighbourhood of Uttoxeter was equally 
strong. Now, supposing that his calculations were only 
approximately correct, the result would be surprising. 
It would amount to this—the coal now reckoned as avail- 
able in the South Staffordshire and Shropshire districts 
was, in round numbers, 3,201,000,000 tons. If his belief 
were a true one, this supply would be further augmented 
by 10,000,009,000 tons. In Warwickshire the proved 
coal-measures are estimated to yield 458,009,000 tons, 
and the measures he believed to exist in addition would 
be 2,494,000,000, or five times more than the present esti- 
mate. The Leicestershire field was calculated to possess 
$36,000,000 tons, and this would be supplemented to the 
extent of 1,799,090,000. What was the case in regard to 
these districts was, he believed, equally applicable to 
many other parts of Great Britain. The South Wales, 
Forest of Dean, Bristol and Somerset districts were ex- 
ceptions to this rule, the coal there lying in basins caused 
by denndations, the surrounding measures being de- 
stroyed. Inthe Midland districts these small basins are 
not found, the whole forming one great basin. Lan- 
cashire, Derby, and the Yorkshire coal-fields were, how- 
ever, subdivided by the process of denudation. Still, he 
had no hesitation in believing that the estuary of the 
Dee and the Mersey have lying between them beds of 
coal, although probably at too great a depth to be of 
practical value. 


WR. TODHUNTER ON THE ARC OF THE 
WERIDIAN MEASURED IN LAPLAND 


M R. TODHUNTER has forwarded us a reprint from 

the “ Transactions of the Cambridge Philosophical 
Society,” in which he discusses the observations made 
in connection with the measurement of the arc of 
the meridian in Lapland in the last century. He 
states that having recently had occasion to study the 
details of the tvo measurements of the arc, he has been 
surprised to find that the accounts of these operations, al- 
though written by very distinguished astronomers, contain 
numerous and serious errors. We must refer our readers 
to the memoir itself for a complete account of the various 
points raised, for it is too long for adequate notice in 
the space at our disposal. A curious point, however, is 
raised as to the effect of theory upon observation in a 
paragraph which we quote zz exfenso + 


“Tt would be a curious subject of speculation whether 
the theoretical opinions of persons engaged in geodetical 
surveys could have exercised any influence on their ob- 
servations ; 1 mean of course unconsciously, for it would 
be wrong to suspect any deliberate unfairness in any ol 
the operations which I have examined. From a passage 
in the article ‘ Figure de la Terre, by D’Alembert in the 
original Lxcyclofedie, it would apoear that the school of 
Cassini originally believed that in consequence of the 
oblate form of the earth, the length of a degree of the 
meridian world decrease from the equitor to the pole. It 
seems strange, perhaps, now to suppose that such an error 
could be sériously maintained ; but there can be no doubt 
of it; for example, the error was vehemently maintained 
by Keill, a man of some reputation, who was ultimately a 
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Savilian professor at Oxford. See Keill’s ‘ Examination 
of Dr. Burnet's Theory of the Earth,’ page 140. It is cer- 
tainly a remarkable coincidence that the school of Cassini 
starting with the erroneous theoretical notion that the 
degrees of the meridian ovghi to decrease from the 
equator to the pole arrived at the same result by obscrva- 
tion and measurement. 

“There can, I think, be no doubt that at least Mauper- 
tuis and Clairaut, who were the most eminent of the 
French party, held the correct Newtonian theory as to 
the figure of the earth; and their result was rather too 
decidcd in its confirmation of this theory. Now the 
geodetical angles could scarcely be influenced by the 
theoretical opinions of the observers; because it would 
not be obvious in what way the result would be affected 
by an error in an angle. But in measuring the base it 
would of course be obvious that the larger was the value 
obtained, the stronger was the evidence for an oblate 
form. Similarly in estimating the amplitude, the smaller 
the value obtained the stronger was the evidence for the 
oblate form. In these two parts of the survey then it 
would be necessary to be on the watch lest the conviction 
of what the result ought to be should influence the im- 
pression of what the observation really gives. 

“lt is curious that Maupertuis and his party seem to 
have thought at first that their success was too decided, 
and therefore their amplitude too small; and that on 
their second determination they should have made it 
between 3" and 4” larger than at first.” 


RHE BEGINNINGS (Of LIES 
Ik, 


FTER a careful perusal of this important and sug 
gestive work, a prominent feeling 1s one of regret 
that its value and popularity should be endangered owing 
to purely technical faults of composition and arrangement. 
It is so full of curious and novel facts and experiments, 
it contains so much excellent reasoning and acute criti- 
cism, and it opens up such new and astounding views of 
the nature and origin of life, that one feels it ought to and 
might have ranked with such standard works as the 
“ Origin of Specics” and the “ Principles of Biology,” if 
equal care had been bestowed upon it asa literary com- 
position. But, unfortunately, it altogether lacks their 
powerful condensation and lucid arrangement. Its vast 
masses of facts are stated too diffusely, and are often so 
scattered as to lose the cumulative force that might have 
been given to them; while the arguments are broken up 
and weakened by a too minute classification of the subjects 
treated, leading to repetition and confusion rather than to 
clearness. Haste of composition is further indicated by 
the quantity of additional matter given in foot-notes that 
should have found a place in the text ; and we often find 
it difficult to follow the special argument in hand, or to 
see the connection and relevance of much of the detailed 
evidence brought forward. 

Notwithstanding these defects, which will undoubtedly 
diminish its popularity, it is a book which will make its 
mark, and must produce a powerlul sensation, 

It brings together a large body of facts, cither new 
or hitherto almost ignored, which, unless they can be 
otherwise explained, prove much more than the mere pro- 
duction of low living organisms from dead matter ; for 
these low forms have been secn to combine and give rise 
to higher forms, and these again to still higher and more 
complex organisms. Vegetable cells or their contents 
develop into various low animals ; while animal as well as 
vegctable organisms of specialised forms and some elaho- 
ration of structure seem to be mutually transformable by 
processes quite unlike any of the hitherto accepted modes 

* The Peginnings cf Life: being seme account of the Nature, Modes of 


Origin, and ‘Jiansformations of Lower Organisms.” ty H. Charlton Pas- 
tian, M.A, MD,TRS. (2 vels. Toncon: Macmillan ard Co. 1872.) 


of multiplication or reproduction. These processes have 
been traced stage by stage, so that there seems no possi- 
bility of mistake ; and they do not rest on the observations 
of Dr. Bastian alone. Facts of this nature have been re- 


_ peatedly published for more than twenty years by many 


Continental and English naturalists, but, being so entirely 
opposed to current theorics, have been all silently ignored, 
just as true facts and careful observations relating to the 
antiquity of man were so long ignored. Our author has, 
however, repeated and tested many of these observations, 
and finds them to be strictly accurate ; and they harmonise 
perfectly with the views on the origin of life founded on 
his own experiments, and so energetically advocated by 
him. 

Looked at merely as curiosities of science, and as an 
unveiling of mysteries hitherto thought to be inscrutable, 
these observations are of supreme interest ; while their 
importance in connection with modern theories of develop- 
ment and the origin of species can hardly be overrated. 
Setting aside all the prejudices and dogmas of the existing 
schools of biology, it must be admitted that the views here 
presented of the perpetual origination of low forms of life 
now, as in all past epochs, is in perfect harmony with the 
doctrine of evolution, and docs away with many of the 
physical and geological difficulties which are undoubtedly 
among the most serious which beset those special views 
of the origin of life which Mr. Darwin holds, but which 
are by no means necessary inferences from his theories. 
{ The present work is essentially one that to be judged 
soundly cannot be judged hastily. The subject is of over- 
whelming importance to the future progress of scientific 
biology, and the facts and observations on which it is 
founded are so numerous and so precise, and have 
been tested by such a body of distinct and competent 
observers, that no @ gr7o77 arguments and no authoritative 
dicta can have any weight against them. Observation 
alone can demonstrate whether they are facts or delusions. 
They will no doubt be fully criticised by those whose 
special studies render them competent to do so; but if 
the past history of science has any value whatever, the 
result cannot be doubtful, Facts observed and tested by 
a succession of careful and accurate cbservers, such as 
those whose evidence is adduced by Dr. Bastian, have 
never yet proved to be fallacies. 

We now propose to lay before our readers a sketch of 
the more interesting matters treated of in these volumes, 
citing a few of the most striking of the new facts and the 
most important of the arguments founded upon them. 

More than half of the first volume is devoted to an 
account of the Nature and Source of the Vital Forces and 
of Organisable Matters, and we have an excellent sum- 
mary of modern views on the correlation of vital and 
physical forces, on the vital principle, on theories of organi- 
sation, and on the modes of origin of reproductive units and 
cells. As bearing upon subjects to be discussed further 
on, there is an important remark on the origin of germs 
or specks of living protoplasm in the fluids of the living 
body. These fluids, it is maintained, are not alive, and, 
therefore, the living germ does originate in a dead organic 
fluid. Even if it is held that blood and all the other 
secrctions are alive, yet as they have becn formed out of 
dead matter taken into the stomach there must be some 
point at which the particles of dead matter become 
transformed into living matter, and the circumstance of 
this occurring wz¢hix an organism does not alter the fact 
of its occurrence, or render it at all more easy to conceive 
or explain. Why, then, should it be so absolutely in- 
credible that specks of living protoplasm should arise in 
suitable fluids out of a living body? It is certain that as 
soon as the fact that they do so arisc is established, the 
one will be as easy to conccive and be as credible as the 
other. The only other point that calls for notice in this 
part of the work is the discussion on the supposed “ vital 
force,” in which the views of the “ vitalists” scem to be 
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hardly fairly stated. Dr. Bastian says :—“If the vital or 
directive power resident in each particle of a living being 
be other than a transformed physical force it must be one 
which—in spite of the well-known formula ‘ex x7hz/o nihil 
fit’—is capable of indefinite self-multiplication. Either 
such force must be continually springing into being without 
cause—originating itself or growing out of nothing—which 
is an absurdity ; or else, within the ovum of any animal, 
there must be locked up the whole of the peculiar vital 
power which is afterwards to diffuse itself throughout the 
body,” &c. But this is by no means a necessary con- 
ception of the “vital force” or “vital principle.” That 
force or principle need not, and cannot “reside” in any 
particles of matter. If it exists it is cosmical, and acts 
oi matter just as gravitation does, Is it any argument 
against the reality of gravitation that any particle of 
matter, however small, attracts any mass, however great ; 
that, as Prof. De Morgan puts it, each grain of salt and 
pepper in a million salt-cellars and pepper-castors, indi- 
vidually and separately fu//, and actually move, the sun 
and every fixed star? This is a reductio ad absurdum 
against the notion that the force of gravitation resides 7x 
matter ; but it does not touch the notion of gravitation as 
an inscrutable cosmical force (probably the source‘of a// 
force) acting on matter. Itappears to me, therefore, that 
as long as consciousness, thought, and will cannot be 
conceived of as manifestations of the “correlated series 
of physical forces,” we must postulate some universal 
“vital principle ” as co-extensive with, if not superior to 
and the source of, the “ phvsical forces ;” and if such 
exists it is natural to impute to it some share in the pro- 
duction of these wonderful organ7sms through which 
alone we see consciousness manifested. In another place 
Dr. Bastian says that living protoplasm is believed by a 
large section of the physiological world “to contain no 
special and peculiar ‘force ;’ but to owe its qualities 
entirely to the ordinary physical properties of the elements 
entering into its composition.” It may not contain a 
peculiar force, but surely it:does sazz/est some other pro- 
perties than the ordinary physical properties of its 
elements, just as the thundercloud, when it sends cut a 
destructive lightning flash to the earth beneath, manifests 
other than the ‘ordinary physical properties” of the 
oxygen and hydrogen of whichit is composed. Electricity 
is an extra- ordinary property of matter, and v/¢a/?ty seems 
to me to be still more extra-ordinary. The force both ex- 
hibit may be correlated with other forces ; but that does 
not account for the special mode in which the force is 
manifested in the one case more than in the other. 

In the second division of his work, ‘‘ Archebtosis,” Dr. 
Bastian commences with a history of the discussion on Spon- 
taneous Generation from the time of Aristotle to that of 
Pouchet and Pasteur. He then gives an outline of the 
evidence as to the production of low organisms in infu- 
sions. These are chiefly Bacteria and Torule, names 
which are of such frequent occurrence that we reproduce 
a woodcut (Fig. 1), in which they are represented, the 
straight objects ¢ and @ being Bacteria, while 7, 7, and % 
represent Torulz; the small dots @ are Monads, Micro- 
zymes, or plastide particles, or they may be Bacteria seen 
endways; while the other objects are Torula cells, or 
fungus germs variously combined. These are the simplest 
and most minute organisms ; but others a little larger 
and more complex are shown in the next cut (Fig. 2), 
under the names of Vibriones, Leptothrix, Spirilla, and 
Mycelial filaments. These all exhibit unmistakeable signs 
of life, growth, and reproduction, and they appear in im- 
mense abundance in a great variety of infusions of animal 
and vegetable matter, however perfectly they may be shut 
out from the surrounding atmosphere. Most experi- 
menters have conceived that the presence of air was ne- 
cessary in order to develop organisms, and with the air 
it has been supposed that germs or ova have been 
always introduced. These germs are, however, admitted 
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to be invisible by the highest powers of our microscopes ; 
thcir very existence is therefore hypothetical, and our 
author shows very forcibly that Pasteur’s supposed de- 
monstration of their existence, and of their being the 
source of the organisms which appear in infusions, is 
wholly fallacious. He assumes at critical points of the 
argument the impossibility of his opponent’s views being 
the true ones; and imputes his negative results to his 
having eliminated germs, when they can be equally well 
shown to be due to unfavourable conditions for develop- 
ment. But in order to avoid such complicated and in- 
conclusive experiments as those carried on during the 
cclebrated discussion between Pasteur and Pouchet, Dr. 
Bastian adopts a totally distinct method, which so narrows 
the issue as to render it possible to arrive at something 
like absolute certainty in the results. Instead of intro- 
ducing air, purified by various chemical means, into the 
flasks after the infusions have been boiled, he hermetically 
closes their narrow necks during violent ebullition, thus 
producing an almost perfect vacuum above the liquid 
contents. After this he submits the whole flask to a heat 
varying from 2]2°to over 400° F., and then places them in 
favourable positions as regards light and heat. Under 
these rigid conditions he finds large quantities of organ- 
isms produced, which exhibit such unmistakeable signs of 
life as growth and multiplication. Now here the issue is 
reduced to its very narrowest limits, viz. what degree of 
heat will destroy all these low forms of life ; and to deter- 
mine this he adduces a series of experiments, detailed in 
his chapter on “ The Limits of Vital Resistance to Heat.” 
M. Pasteur found that the greatest tenacity of life was 
possessed by the spores of certain{fungi of the family 
AMlucedine@, which germinated after being exposed to a 
dry heat of 248° to 257° F. for a few minutes, but half an 
hour’s exposure to the same dry heat killed them. A 
Commission appointed in 1860 by the Société de Biologie 
found that of the lower animals, the Rotifers, “ Sloths,” and 
Anguillules found in moss, &c, were most tenacious of 
life, but they were all killed by a lower temperature than 
that above stated, so that we may fairly conclude a heat 
of 266° F. for thirty minutes in dry air to be the limit of 
vital resistance hitherto ascertained. In fluids, however, 
a much lower temperature suffices. Hardly any low or- 
ganisms can resist 167° F’., while 212° F. for even one minute 
is admitted by all experimenters on this subject to be fatal 
to all classes of organisms met with in infusions, with 
which alone we have now to deal. Bacteria and Vibriones, 
however, are killed by a much lower temperature (130°- 
140° F,) for ten minutes, as ascertained by a careful series 
of experiments ; while several degrees lower was equally 
fatal if prolonged for four hours. Jt has been objected 
that the flasks being only partially filled, some germs or 
organisms may escape the liquid and survive on the sides 
of the glass ; but as they must be exposed to almost pure 
steam of the same temperature as the water, and as the 
heat actually employed was often greater than any such 
organism can withstand, even in dry air, the objection 
cannot be held to be valid. 

What, now, are we say to such experiments as the fol- 
lowing :—Prof. Jeffries Wyman found Vibrios and Bacte- 
riums moving with great rapidity in mutton juice which 
had been exposed in a hermetically-sealed flask to a heat 
of 120°6°C, for five minutes. Prof. Mantegazza found 
living Bacteria in a decoction of lettuce which had been 
similarly exposed for 30 minutes to 284° F. Prof. Can- 
toni, of Pavia, heated a solution of yolk of egg in a 
hermetically-sealed flask up to 242° F., and found in it 
after two days a large number of Vibrios. Dr. Bastian 
himself exposed a strong infusion of turnip in a hermeti- 
cally-sealed flask to a temperature of 270°-275° F. for 
twenty minutes. After two months the contents were 
examined, and found to contain numbers of organisms, 
of which the annexed cut (Fig. 3) represents a specimen. 
Again, a solution of ammonic tartrate and sodic phos- 
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phate in distilled water was heated to a temperature of | days to become slightly flocculent ; a small speck then 
appeared, which grew for several days till it could be scen 


295°-307° F, for four hours, It was at first colourless and 1 1 
clear, and being carefully watched was found after some | with the naked eye. On being opened and examined, the 
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Fic. 1.~Some oF THE MosT Common PrimorDIAL Forms or Lire: Bacreria, Torusr, &c. (% 800) 
speck was found to be the remarkable fungus represented | with the same infusion heated to different temperatures, 
in Fig. 4, by which it has been ascertained that for each substance 

Besides this class of experiments, others have been mide | there is a different maximum, if heated beyond which no 
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Fic, 2—Otner Earty Forms or Lire rrom Orcanic [NFusIONs. 
a. Vibriones. 2. Different kinds of simple Leptothrix. ¢, Spiratla _d@. Mycelial Filaments of an Incipient Fungus (Hallier), ¢. Branched Leptothrix 
or Mycelia Filaments (Pastenr). € 


The juice of meat, for instance, pro- | but remains unproductive if heated to 114°5 C.; while a 
decoction of pumpkin produces them at 110° C., and not 


organisms appear, 
Prof. Cantoni naturally asks why, if the Vibrios 


duced Vibrios if heated to 112°C., but none if heated to 
114°C. Cows’milk produces them, if heated to 113°5 C,, 
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Fic. 3.~Bacrzria, Toru, Funcus-Mycetium, anp Seoxes or Dirreent Sizes, From A NeurraLisgp Turnip Ineusion (xX 800). 


temperature to kill them than suffices to destroy their 
parents? A large number of comparative experiments 


are produced from germs, it requires such different amounts 
made by Dr. Bastian further shows that the presence or 


of heat to kill them in different solutions ; and why these 
hypothetical germs should require such a vastly higher 
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absence of Bacteria and other low organisms in infusions 
often bears little or no relation to the facilities for the 
admission of germs from the atmosphere, but seems to 
depend on a variety of special conditions only to be 
learnt by long practice. The temperature at which the 
infusion was made, its quantity, the presence of dense or 
rarefied air in the flask, a few degrees more or less of 
temperature of the room where the flasks are kept, and a 
variety of other circumstances, so affect the results, that 
in some cases organisms refuse to appear when there is 
every facility for the hypothetical germs to gain admis- 
sion ; while, as we have seen, they are often plentifully 
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produced when every possible precaution is taken to kecp 


them out and to destroy them. The only way of escap- 
ing from the results of such a series of experiments as 
that here recorded is by asserting that, although the 
organisms which are produced in the flasks are killed by 
a temperature much below that to which the flasks have 
been subjected, the germs from which they have been 
produced are not so killed. We are asked, therefore, to 
accept as facts three pure suppositions: first, that such 
excessively minute and simple organisms as Bacteria, 
whose only mode of multiplication is by fission or gemma- 
tion, have germs which possess different physical proper- 
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ties from themsclves ; secondly, that these germs, as well 
as many others, are omnipresent in the atmosphere ; and, 
thirdly, that they are not injured by an exposure for four 
hours to vapour heated to over 300° F.; and, finally, we 
are to accept all these suppositions as facts in order to 
avoid admitting that specks of living protoplasm are 
originated de ovo in some fluids just as specks of crystal- 
line matter originate in other fluids, and although some 
organisms can be seen to make their appearance in fluids 
independently of all pre-existing visible germs, just as 
crystals do. 

It must, we think, be admitted that in the portion of 
his work we have now been considering, Dr. Bastian has 
fairly met and fully answered all the objections that were 
made to his earlier experiments. He has, moreover, 
shown the fallacy of many of the arguments of M. Pas- 
teur and his supporters ; and, by a series of careful and 
well-devised experiments, the results of which agree with 
those arrived at by a large number of other workers both 
in this country and on the Continent, has proved the dv 
novo origin of various living organisms in air-tight flasks. 
This alone is a great step gained ; but it is, as we propose 
to show in our next article, only the stepping-stone to 
more important observations and more startling facts. 


DR. LIVINGSTONE 


eas despatches and private correspondence of Dr. 

Livingstone, after a long detention, have at last been 
delivered, and we are now able to give extracts from the 
explorer’s reports which throw further light on his dis- 
coveries. He appears to have ascertained, by a journey 
round the south-eastern side of Tanganyika, that that 
lake has no outlet. He has also explored the drainige t> 
the eastward for nearly Goo miles. We learn also that his 
present object is to examine the hills to the south-west of 
Lake Bangweolo, where he had been told that there are 


four fountains, which he confusedly connects with the 
sources of the Nile, as described by Herodotus, There is 
marvellous heroism in this persistency, and it is sad to 
reflect that the grand old traveller is doomed to disap- 
pointment. But there can scarcely be any doubt that 
these rivers to the eastward of Tanganyika have no con- 
nection with the Nile. Apart from other considerations, 
Livingstone’s own observations show that his Lualaba, 
where he saw it, was only at the same height above the 
sea as Gondokoro, and the error of his instrument would 
increase rather than diminish the height. This makes it 
impossible that his discoveries can be connected with the 
Nile. Doubtless the mass of waters is lost in some inland 
swamp. 

The measures for Dr. Livingstone’s relief were condu:ted 
with zeal and good faith, and he is now well supplied from 
stores sent up by Dr. Nirk and by his son. Mr. Stanley 
has also done excellent service in pushing on to Ujiji, in 
accompanying Livingstone to Unyanyembe, and in bring- 
ing home the letters and despatches. The President of 
the Geographical Society, in the name of the council, has 
promptly and cordially acknowledged this service, and 
the perseverance and energy with which it has been per- 
formed, in a letter addressed to Mr. Stanley as soon as 
the despatches were received. There was no delay or 
hesitation in giving him the credit that was his due; and 
equal promptitude has been shown by the Secretary of 
State for Foreign Affairs, whose letter has already been 
published. But the American correspondent’s subsequent 
conduct, though doubtless agreeable to his employers, de- 
serves no thanks from the countrymen of Livingstone. 
The ungenerous attack upon Dr. Kirk is sufficiently re- 
futed by the evidence of Dr. Livingstone’s own son, whose 
letters will, we trust, dispell the delusions with which his 
father’s mind had been filled. Even now we can scarcely 
believe that Mr. Stanley is justified in his assertion that 
Dr, Livingstone, the great enemy of slavery, commissioned 
him to send up sets of slave chains to be used by Her 
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Majesty’s Consul! The statement of Lieutenant Henn, | 
which induced him to abandon the Relicf Expedition, | 
that Dr. Livingstone desired all such parties to be turncd 
back, led directly to the miserable alternative of sending 
up supplies in charge of a native ; while Mr. Stanlcy’s 
secresy and concealment of all particulars respecting 
Living:tone’s wants and intentions while at Zanzibar was 
unnecessary and injurious. These proceedings, the objects 
of which are transparently obvious, necessarily detract 
from the warmth of cur gratitude to the man who has cer- 
tainly done no small service in accompanying Livingstone 
te Unyanyembe, and in bringing home his letters and 
journal. 

The supplies at Unyanyembe, and those procured from 
the funds of the Relicf Expedition, and sent on by his 
son, will doubtless have cnabled Livingstone to continue 
his exploration, and, though the disappointment to which 
his notions about the Nile sources must inevitably lead 
is to be regretted, there can be no doubt that his contem- 
plated further discoveries will lead to valuable results, and | 
we sincerely trust that the brave old traveller will, after 
one more difficult journcy, live to be cordially welcomed 
home, and to sce some good fruits from his truly heroic 
perseverance. We now proceed to give some extracts 
from his despatches, 

Dr. Livingstone, in the following passage, describes his 
march from the ridge overhanging the western shore of 
Tanganyika to the great river Lualaba :— 

“In going west of Bambarre, in order to cmbark on the 
Lualaba, I went down the Luamo, a river from 100 yards 
to 200 yards broad, which rises in the mountains opposite 
Ujiji, and flows across the great bend of the Lualaba. 


When near its confluence | found myself among people | 


who had lately been maltreated by the slaves, and they 
naturally looked on me as of the same tribe as their 
persecutors, Africans are not gencrally unreasonable, 
though smarting under wrongs, if you can fairly make 
them understand your claim to innocence, and do not 
appear as having your ‘back up.’ The women here were 
particularly ontspoken in asserting our identity with the 
cruel strangers. On calling to one vociferous lady, who 
gave me the head trader’s name, to look at my colour 
and see if it were the same as his, she replied, with a 
bitter little laugh, ‘Then you must be his father!’ The 
worst the men did was to turn out in force, armed with 
their large spears and wooden shields, and show us out of 
their districts. Glad that no collision tock place, we rc- 
turned to Bambarre, and then, with our friend Muhamad, 
struck away due north, he to buy ivory, and 1 to reach 
another part of Lualabaand buya canoc. The country is 
extremely beautiful, but difficult to travel over. The 
mountains of light grey granite stand like islands in new 
red sandstone, and mountain and valley are all clad ina 
mantle of different shades of green. The vegetation is 
indescribably rank. Through the grass—if grass it can 
be called, which is over half an inch in diameter in the 
stalk, and from 10 to 12 feet hight—nothing but elephants 
can walk. The leaves of this megathertum grass are 
armed with minute spikes, which, as we worm our way 
along elephant walks, 1ub disagreecbly on the side of the 
face where the gun is held, and the hand is made sore by 
fending it off the other side for hours. The rains were 
fairly set in by November, and in the mornings, or after 
a showcr, these leaves were loaded with moisture, which 
wet us to the bone. The valleys are deeply undulating, 
and in each innumerable dells haveto be crossed. There 
may be only a thread of water at the bottom, but the 
mud, mire, or (.Sco/¢/ce) ‘glaur’ is grievous ; 30 or 4oyards 
of the path on each side of the stream are worked by the 
feet of passengers into an adhesive compound. By 
placing a foot on each side of the narrow way one may 
waddle a hittle distance along, but the rank crop of | 
grasses, gingers, and bushes cannot spare the few inches | 
of soil required for the side of the foot, and down he 
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comes into the slough. The path often runs along the 
bed of the rivulct for 60 or more yards, as if he who first 
cut it out went that distance seeking for a part of the 
forest less dense for his axe. In other casesthe Muale 
palm, from which here, as in Madagascar, grass cloth 
is woven, and called by the same name, ‘lamba,’ has 
taken possession of the valley. The leaf stalks, as thick 
as a strong man’s arm, fall off and block up all passage, 
save by a path made and mixed up by the feet of clephants 
and buffaloes; the slough therein is groan-compelling 
and decp. Every now and then the traders, with rneful 
faces, stand panting ; the sweat trickles down my face, 
and ] suppose that I look as grim as they, though | try to 
cheer them with the hope that good prices will reward 
them at the coast for ivory cbtained with so much toil. 
In some cases the subsoil has given way beneath the 
clephant’s enormous weight ; the deep hole is filied with 
mud, and one, taking it all to be about calf deep, steps in 
to the top of the thigh, and flaps on to a seat soft enough, 
but not luxurious; a merry laugh relaxes the facial 
muscles, though I have no other reason for it than that it 
is better to laugh than to cry. 

“‘ Between cach district of Manyema large belts of the 
primeval forest still stand. Into these the sun, though 
vertical, cannot penetrate except by sending down at mid- 
day thin pencils of rays into the gloom. The rain-water 
stands for months in stagnant pools made by the feet of 
elephants ; and the dead leaves decay on the damp soil, 
and make the water of the numerous rivulets of the colour 
of strong. tea. The climbing plants, from the size of 
whipcerd to that of a man-o’-war’s hawscers, are so 
numerous that the ancient path is the only passage. 
When one of the giant trees falls across the road it forms 
a wall breast high to be climbed over, and the mass of 
tangled ropes brought down makes cutting a path around 
it a work of time which travellers never undertake.” 

In another despatch we have a more general review of 
the results of his explorations, as follows :—“ I have ascer- 
tained that the watershed of the Nile is a broad upland 
between 10° and 12° south latitude, and from 4,000 feet to 
5,000 ft. above the level of the sea. Mountains stand on it 
at various points, which, though not apparently very high, 
are betwcen 6,000 feet and 7,000 feet of actual altitude. 
The watershed is over 700 miles in length, from west to 
east. The springs that rise on it are almost innumerable 
—that is, it would take a large part of a man’s life to count 
them. A bird’s-eye view of some parts of the watershed 
would resemble the frost vegetation on windew-panes. 
They all begin in an ooze at the head of a slightly de- 
pressed valley. A few hundred yards down, the quantity 
of water from oozing earthen sponge forms a brisk percn- 
nial burn or brook a few fcet broad and deep enough to 
require a bridge. These are the ultimate or primary 
sources of the great rivers that flow to the north in the 
great Nile valley. The primaries unite and form streams 
in general larger than the Isis at Oxford or Avon at 
Hamilton, and may be called secondary sources. They 
never dry, but unite again into four large lines of drain- 
age, the head waters or mains of the river of Egypt. 
These four are cach called by the natives Lualaba, which, 
if not too pedantic, may be spoken of as lacustrine rivers, 
extant specimens of those which, in pre-historic times, 
abounded in Africa, and which in the south are still 
called by Bechuanas ‘ Mclapo,’ in the north, by Arabs, 
‘Wadys;’ both words meaning the same thing—river-bed 
in which no water ever now flows. Two of the four great 
rivers mentioned fall into the central Lualaba, or Webb’s 
Lake River, and then we have but two main lines of drain- 
age as depicted nearly by Ptolemy. The prevailing winds 
on the watershed are from the sonth-east, This is easily 
observed by the direction of the branches, and the humidity 
of the climate is apparent in the numher of lichens, which 
make the upland forest look like the mangrove swamps on 
the coast. Jn passing over 60 miles of latitude, I waded 
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32 primary sources frem calf to waist deep, and requiring 
fiom 20 minutes to an hour and a quarter to cross stream 
and sponge; this would give about one source to every 
two miles. A Suaheli friend, in passing along part of the 
Lake Bangweolo during six days, counted 23 from thigh 
to waist deep. This lake is on the watershed, for the 
village which I observed on its north-west shore was a few 
seconds into 11° south, and its southern shores and springs 
and rivulets are certainly in 12° south. I tried to cross it 
in order to measure the breadth accurately. The first 
stage to an inhabited island was about 24 miles. From 
the highest point here the tops of the trees, evidently 
lifted by the mirage, could be seen on the second stage and 
the third stage ; the mainland was said to be as far as 
this beyond it. But my canoe men had stolen the canoe, 
and got a hint that the real owners were in pursuit, and 
got into a flurry to return heme. ‘They would come 
back for me in a few days truly, but I had only my cover- 
let left to hire another craft, if they should leave me in 
this wide expanse of water, and being 4,coo feet above 
the sea, it was very cold, so I returned. The length of 
this lake is, at a very moderate estimate, 150 miles. It 
gives forth a large bedy of water inthe Luapula ; yet lakes 
are in no sense sources, for no large river begins in a lake, 
but this and others serve an important purpose in the 
phenomena of the Nile. It is one large lake, and unlike 
the Okara, which, according to Suaheli, who travelled long 
in cur company, is three or four lakes run into one huge 
Victoria Nyanza, gives out a large river which, on depait- 
ing out of Mocro, is still larger. These men had spent 
many years east of Okara, and could scarcely be mistaken 
in saying that of the three or four lakes there only one, the 
Okara, gives out its waters to the north. The ‘ White 
Nile’ of Speke, less by a full half than the Shire out of 
Nyassa (for it is only 80 or 90 yards broad), can scarcely 
be named in comparison with the central or Webb's Lua- 
laba, of frem 2,000 to 6,000 yards, in relation to the 
phenomena of the Nile. The structure and economy of 
the watershed answer very much the same end as the 
great lacustrine rivers, but I cannot at present copy a 
Iest despatch which explained that. The mountains 
on the watershed are probably what Ptolemy, for rea- 
sons now unknown, called the Mountains of the Moon, 
From their bases I found that the springs of the Nile do 
unquestionably arise. This is just what Ptolemy put down, 
and is true geography. We must accept the fountains, 
and nehody but Philistines will reject the mountains, 
though we cannot conjecture the reason for the name. 
Mounts Kenia and Kilmanjaro are said to be snow-capped, 
but they are so far from the sources and send no water to 
any part of the Nile, they could never have been meant 
hy the correct ancient explorers, from whom Ptolemy and 
his predecessors gleaned their tiue geography, so different 
from the trash that passes current in modern times. Be- 
fore leaving the subject of the watershed, I] may add that 
1 know about 600 miles of it, but am not yet satisfied, for, 
unfortunately, the seventh hundred is the most interesting 
of the whole. I have avery strong impression that in the 
last hundred miles the fountains of the Nile mentioned to 
Herodotus by the Secretary of Minerva in the city of Sais 
do arise, not like all the rest, from oozing earthen sponges, 
tut from an earthen mound, and half the water flows 
northward to Egypt, the other half south to Inner Ethiopia. 
These fountains, at no great distance off, become large 
rivers, though at the mound they are not more than ten 
miles apart. That is, one fountain rising on the north- 
east of the mourd becomes Bartle Frere’s Lualaba, and it 
flows into one of the lakes propcr, Kamolondo, of the cen- 
tral line of drainage ; Webb’s Lualaba, the second foun- 
tain rising on the north-west, becomes (Sir Paraffin) 
Young’s Lualaba, which, passing through Lake Lincoln 
and becoming Loeki or Lomame, and joining the central 
line too, goes north to Egypt. The third fountain on the 
scuth-west, Palrrerston’s, becomes the Liambia or Upper 


Zambesi; while the fourth, Oswell’s, fountain becomes 
the Kafue, and falls into Zambesi in Inner Ethiopia. 
More time has bcen spent in the exploration than I ever 
anticipated,” 

He then sums up the results of his work as follows :— 
“The Geographical results of four arduous trips in dif- 
ferent directions in the Manyema country are briefly as 
follows :— The great river, Webb’s Lualaba, in the centre 
of the Nile valley, makes a great bend to the west, soon 
after leaving Lake Moero, of at least 180 miles; then 
turning to the north for some distance, it makes another 
large sweep west of about 120 miles, in the course of 
which ahout 30 miles of southing are made ; it thendraws 
round to north-cast, receives the Lomame, or Loeki, a 
large river which flows through Lake Lincoln. After the 
union a large lake is formed, with many inhabited islands 
in it, but this has still to be explored. It is the fourth 
large lake in the central line of drainage, and cannot be 
Lake Albert; for, assuming Speke’s longitude of Ujijito 
be pretty correct, and my reckoning not enormously 
wrong, the great central lacustrine river is about 5° west 
of Upper and Lower Tanganyika. In my attempts to 
penetrate further and further I had but little hope of ulti- 
mate success, for the great amount of westing Icd to a 
continual effort to suspend the judgment, lest, after all, I 
might be exploring the Congo instead of the Nile, and it 
was only after the two great western drains fell into the 
central main, and left but the two great lacustrine rivers 
of Ptolemy, that I felt pretty sure of being on the right 
track. The great bends west probably form onc side of 
the rivers above that geographical loop, the cther side 
Upper Tanganyika and the Lake River Albert. A water- 
fall is reported to exist between Tanganyika and Albert 
Nyanza, but I could not go to it; nor have | seen the 
connecting link betwcen the two—the upper side of the 
loop— though I believe it exists.” 

His despatches conclude with the following account of 
his future intentions :—‘“ Geographers will be interested 
to know the plan I propose to follow. I shall at present 
avoid Ujiji, and go about south-west from this to Fipa, 
which is east of and near the south end of Tanganyika ; 
then round the same south end, only touching it again at 
Pambette, thence resuming the south-west course to cross 
the Chambeze and proceed along the southern shores of 
Lake Bangweolo, which being in latitude 12° south, the 
course will be due west to the ancient fountains of Hero- 
dotus. From them it is about ten days north to Katanga, 
the ccpper mines of which have been worked for ages. 
The malachite ore is described as so abundant, it can 
only be mentioned by the coalheavers’ phrase, ‘ practically 
inexhaustible. About ten days north-east of Katanga 
very estensive underground roek excavations deserve at- 
tention as very ancient, the natives ascribing their forma- 
tion to the Deity alene. They are remarkable for all 
having water laid on in running streams, and the in- 
habitants of large districts can all take 1efuge in them 
in case of invasion. Returning from them to Katanga, 
12 days N.N.W. take to the southern end of Lake 
Lincoln. 1 wish to go down through it to the Lomame, 
and into Webb’s Lualaba and home. I was mistaken 
in the information that a waterfall existed between Tan- 
ganyika and Albert Nyanza. Tanganyika is of no in- 
terest, except in a very remote degree in connection 
with the sources of the Nile. But what if I am mis- 
taken, too, about the ancient fountain? Then we shall 
sce! I know the rivers they are said to form—two 
north and two south—and in battling down the central 
line of drainage, the enoimous amount of westing it 
made caused me at times to feel as if running my head 
against a stone wall, It might after all be the Congo, 
and who would care to run the risk of being put into 
a cannibal pot and be converted into black man for 
anything less than the grand old Nile? But when ] 
found that Lvalaba forsock its westing, and received 
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through Lake Kamolondo Bartle Frere’s great river, and 
that afterwards farther down it takes in Young’s great 
stream through Lake Lincoln, I ventured to think 
that 1 was on the right track. Two great rivers arise 
somewhere on the western end of the watershed, and flow 
north—to Egypt (?). Two other large rivers rise in the 
came quarter and flow south, as the Zambesi, or Liambai, 
anlthe Kafue, into Inner Ethiopia. Yet 1 speak with 
diffidence, for I have no affinity with an untravelled would- 
be geozrapher who used to swear to the fancies he collected 
from slaves till he became blue inthe face. I know about 
six hundred miles of the watershed pretty fairly. I turn 
to the seventh hundred miles with pleasure and hope. I 
want no companion now, though discovery means hard 
work. Some can make what they call theoretical dis- 
coveries by dreaming. I should like to offer a prize for 
an explanation of the correlation of the structure and 
economy of the watershed with the structure and economy 
of the great lacustrine rivers in the production of the 
phenomena of the Nile. The prize cannot be undervalued 
by competitors even who have only dreamed of what has 
given me very great trouble, though they may have hit on 
«the division of labour in dreaming, and each discovered 
one or two hundred miles. In the actual discovery so far, 
I went two years ani six months without once tasting tea, 
coffee, or sugar; and, except at Ujiji, have fed on buffa- 
loes, rhinoceros, elephants, hippopotami, and cattle of that 
sort; and have come to believe that English roast beef 
and plum pudding must be the real genuine theobroma. 
the food of the gods, and 1 offer to all successful competi- 
tors a glorious feast of beefsteaks and stout. No compe- 
tition will be allowed after 1 have published my own 
explanation, on pain of immediate execution without 
benetit of clergy! I send home my journal by Mr. Stan- 
ley, sealed, to my daughter Agnes. It is one of Letts’ 
large folio diaries, and is full except a few (five) pages 
reserved for altitudes which I cannot at present copy. It 
contains a few private memoranda for my family alone, 
and | adopt this course in order to secure it from risk in 
my concluding trip.” 


NOTES 


We are ina storm of Congresses. Scarcely has the British 
Archeological Institute finished its work at Southampton before 
the British Archeological Association, the Iron and Steel Insti- 
tute, and the British Medical Association have thrown Wolver- 
hampton, Glasgow, and Birmingham respectively into unwonted 
excitement ; while by this time next week the British Association 
will be in full swing at Brighton. With regard to this latter 
Congress, we are happy to announce that admirable arrangements 
for the reception of visitors are heing made, and that a large and 
satisfactory meeting, under the presidency of Dr. Carpenter, may 
be anticipated. 


Arthe moment of going to press we hear that a M. Delaunay, 
“director of the Astronomical Observatory” (s’c), has been 
drowned by the upsetting of a boat at Cherbourg. We sincerely 
trust this does not refer (o the distiaguished director of the Ob- 
servatory of Paris. But the telegram is ominous. 


Tite French Association fur the Advancement of Science will 
hold its first annual meeting at Bordeaux, from the 5th tu the 
12th of September. The Administrative Council, cons’s'iag of 
MM. Claade Bernard, Broca, Delaunay, A. d’Kichthal, De 
(Juatrefages, Wurtz, Cornu, secretary of the Association, Masson, 
treasurer, and Gariel, secretary of the Council, have issued a 
circular inviting many of our most eminent men of science to bz 
present ; and, as the new French society is based upon an old 
Ienglish one, it will be both graceful and useful that as many 
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tion of the society, containing a compte rendu of the finaugura- 
tion meeting ol the society, held in April in Paris, and the 
statutes of the society, which have already appeared in NATURE 
nearly in their final form. We wish the society every success ; its 
object is essentially decentralisation. Would we in England 
were in a position to decentralise ! 


Dr, Cospotn, F.R.S., has been appointed to a Professorship 
of ITelminthology at the Royal Veterinary College. During the 
ensuing winter months he will give a course of lectures on the 
Parasites and Parasitic Diseases of our domesticated animals. 


Dr. Brown-Sequarn has resigned the Chair of Compatative 
and Experimental Pathology in conaection with the Faculty of 
Medicine in Paris, which he has occupied several years. M. 
Vulpian has applied for the Chair. 


Dr. GERHART, of Jena, has been appointed successor to Dr, 
Bamberger as Professor of Clinical Medicine at Wiirzburg. 


WE regret to learn that Mr. M. C. Webster, the acting col- 
lector at Trichinopoli, to whose exertions the Eclipse Expedition 
owed so much, has been ordered home wi.hout delay for two 
years on sick certificate. 


ONE of the most recent applications of science to practical 
purposes, which, according to most people is the only part of 
science which is worth anything, is sufficiently carious. Ta the 
“Mors Electrique” of M. Sidot, we have electricity employed ina 
manner to combine the study of electricity with a ride or drive into 
the country in company with a restive horse. Nothiag is more 
simple. In the carriage, oreven inthe saddle, we havea pile systewe 
Aermétigue Troucd, and asmallinduction coil, along the reins the 
magic wires are laid, and on either side the animal’s lower jaw we 
havea conronne melalligue, Thesearethe data. The inventor is 
under the impression that when the quadrup :d’s motion hecomes 
too rapid it will be instantly brought to zero by the passage of 
the spark through the aforesaid jaw, but we do not learn that he 
has tried it. We would suggest that ia a cavalry charge it would 
be most effective. This should be tried at the forthcoming 
manceuvres. In war the principle might be extended. The 
horses might be armed unicorn-wise, with Llunderbusses and 
Abel’s fuzes, the cowronne mectalligue being of course removed 
from the lower jaw tathe novel weapon. Probably in this way 
the functions of the riders might be abolished altogether ; this 
would bring about a great saving in the army estimates, and in 
this way cause the Government to think that there may be some- 
thing in science after all. 


No. 6 of the Illustrated Catalogue of the Museum of Com- 
parative Zoology at Harvard College, just co.ne to hand, con- 
tains the supplement to the Ophiurids and Astrophytidie by 
Theodore Lyman, with two plates, in which figures are given of 
the most important of the singular deep-sea Ophiurans brought 
up by the dredgings of the coast of Florida, and described ia 
Bulletin No. 10, vol. i, of the Catalogue. 


OuR common sparrow, as most of our readers are aware, 
has been for some time naturalised in the New York parks 
and elsewhere in the United States, for the purpose of kcep- 
ing in check a plague of caterpillars, in which office it 1s 
dotag yeoman service We regret to learn by a paragraph in 
The Naw York Industrial Monthly that our compatriots are in 
danger of extermination by a race of feathered rowdies, also bent 
upon turaing the balance of creation their own way. The spar- 
row’'s enemy isthe great northern shrike ; and the /rdfustrial 
Jfonthly states that one of these ‘* butcher-birds,” which cat 
only the brains of their victims, recently killed a sparrow ‘ by 
squeezing its herd into a crotch made by the fork of two 
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Tu Paris Academy of Sciences has submitted the names of 
MM. Loewy and Wolf to the Minister of Public Instruction to 
fill the vacancy in the Bureau des Longitudes, occasioned by the 
death of M. Langier. 


M. Foie has recently called the attention of the Royal 
academy of Sciences of Belgium to the question of the density 
of the earth. Ife criticises some points in Sir George Airy's 
discussion of his observations, which gave the value 6°566, and 
states his opinion that 6°439 is nearer the mark, 


In the Canadian Fournal for July, Prof. 11. Alleyne Nichol- 
son discusses the Contemporaneity of Strata and the Doctrine of 
Gcological Continuity with the view of demonstrating ‘that 
groups of strata presenting the same fossils, if widely removed 
from one another in point of distance, cin only exceptionally 
be ‘contemporaneous’ in the strict sense of the term. On 
the contrary,” he contends, ‘‘in so far as we can judge from the 
known facts of the present distributioa of living beings, the re- 
currence of exactly the same .fossils in beds far removed from 
one another, is fr/ma _facic evidence that the strata are of exactly 
contemporaneous ; but that they succeed one another in point of 
time, though by no long interval, geologically speaking.” Dr. 
Nicholson concludes ‘‘that it is not correct to say that we are 
living in the Cretaceous period in any other sense than one might 
say we are livingin the Silurian period ; with this difference 
only, that the Cretaceous period is much nearer to us in point of 
time than the Silurian, and that we can thus trace a relationship 
between certaia living types and certain Cretaceous forms, such 
as we cannot hope to establish in the case of Silurian forms.” 
Farther, ‘the conditions present in the deep Atlantic cannot be 
exactly similar to those of the Cretaceous seas ; for the Cepha- 
dupoda of the chalk seem to have no representatives in the 
abyssal mud of the Atlantic, while this class was well represented 
in the Carboniferous times ; so that there is, if anything, a clos=r 
genetic connection between the chalk and the Carboniferous 
limestone than between the chalk and the Atlantic ‘ooze.’” 


THE principal articles in the Transactions of the Royal Micro- 
scopical Society for August are the conclusion of Dr. L. 5S. 
Tveale’s paper on the Nerves of Capillary Vessels and their 
probable action in Health and Disease, a discussion of the vexed 
question of the Nomenclature of Objectives, by Dr. J. J. Wood. 
ward, of the U. S. Army, and a useful paper, by Dr. R. HH. 
Ward, on Our Present Medical and Students’ Microscopes. 


THE July number of the Proceedings of the Geologists’ As- 
sociation contains a paper, by Mr. Ilenry Woodward, on Relics 
of the Carboniferous and other old Land Surfaces, and an essay, 
by Mr. M. Hawkins Johnson, towards a solution of the chalk- 
flint enigma. 


THERE are only two papers in the recent issue of the Trans- 
actions of the Institution of Engineers and Shipbuilders in Scot- 
land, one on the Manufacture of Cast Steel, by Mr. Lb. D. 
Ilealey, the other, by Mr. Alexander Morton, on the Expansion 
of Water. The former is copiously iliustrated. 


OTitR things besides history have a tendency to repeat 
themselves. Vice-Consul Green, in his report concerning the 
Tunisian fisheries, states that a Jarge portion of the fish supply of 
the capital of that African state comes from the Disuta Lake, a 
distance exceeding forty miles, on pack animals, and, conscquently, 
frequently arrivesin an unmarketable state. It is calculated that 
if proper and expeditions conveyance could be obtained, the 
supply of the fishery would be sufficient to augment its yearly 
value by 15,000/. or 20,coo/. But owing to the present fish 
farmer beng able, without avy considerabie outlay in guards and 
assistance from preservative enactments, to secure a handsome 
return from the fisheries conceded to him, great waste and 
destruction of fish exist. 
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THE Procecdings of the Asiatic Society of Bengal for May con- 
sist mainly of the third instalment of Dr. F. Stoliczka’s Notes on 
the Reptilian and Amphibian Fauna of Kachh or Cutch. 


AccorpDiInG to Dr. Wenry Seueur, the twenty-eight weeks’ 
siege of Paris cost upwards of 50,000 lives to the civil population. 
He ascertains that 300,000 Parisians left Paris by rail before the 
investment ; but 190,000 regular troops and 170,000 refugees 
from the suburbs entered the city ; so that the population of Paris, 
on the whole, was raised from £,890,000 to about 2,000,000, the 
excess consisting chiefly of men between twenty and forty years 
of age. The mean mortality of the four preceding years and of 
the following year for these twenty-eight weeks was 24,928 ; 
that for the twenty-eight weeks of 1870-7« was 77,231—an ex- 
cess of 52,303. The mortality fell unevenly on persons of 
various ages. Between fifteen and twenty-five; it was multiplied 
sixfold. The general mortality was tripled. The mortality was 
least among men from forty to sixty ; they took no part in active 
service, and had comparatively greater facilities for resisting cold 
and privation. The diseases which contributed chiefly to the 
immense mortality were six—small-pox, bronchitis, pneumonia, 
typlioid fever, diarrhoea, and dysentery. 


THE seventh annual meeting of the Quekett Microscopical 
Club took place on the 26th ult., when Dr. L. S. Beale, F.R.S., 
the retiring president, delivered his valedictory address. The 
club now numbers about 550 members. Dr. R. Braithwaite, 
F.L.S., is the president for 1872-3. The four vice-presidents are 
Dr, L. S. Beale, F.R.S., Mr. Arthur E. Durham, Mr. Menry 
Lee, and Dr. Matthews. The following gentlemen have been 
re-elected to serve during the ensuing year :—As treasurer, Mr. 
Robert Ilardwicke, F.L.S.; as secretary, Mr. T. Charters 
White; and as secretary for foreign correspondence, Mr, M. C 
Cooke, M.A. 


THE Lritish Aledical Fournal thinks ‘it cannot be doubted 
that one moral will be finally drawn from the difficulties of the 
southern districts of London as to their water-supply. An 
adequate supply of drinking water to a crowded part of a great 
city is of as great importance asa supply of fresh air; and it may 
reasonably be doubted whether any pains or penalties will suffice 
to protect a great population from the shortcomings of companies 
who undertake to furnish a water-supply on purely commercial 
grounds, and who neither have nor can be expected to have any 
benevolent interest in the health and comfort of their customers, 
The water companies of the metropolis ho!d in their hands the 
lives of a very large mass of people ; and very slight Ziches, as 
in the case of the East London epidemic of cholera, suffice to 
slay hundreds of helpless and perfectly innocent water-drinkers.” 
The Fourna/ holds out to ‘the consideration of all classes of 
statesmen and of electors, whether the water-supply of great 
cities, such as London, should be left to the tender mercies of 
companies, whose opinion as to the importance of ‘living or- 
ganisms’ and ‘previous sewage contamination ’ are notoriously 
sceptical, and are much influenced by the annual arguments pre- 
sented by the auditors.” The Lambeth Water Company, it re- 
marks, ‘*is alike a terror to drunkards and teetotallers ; it addsa 
fresh terror to adulteration, and another curse to the list of these 
that afflict great cities.” 

WE have received Part iv. of the fourth edition of Varrell’s 
“ British Birds,” edited by Prof. Newton, and in course of publi. 
cation by Van Voorst. The birds described in this part ae 
chicfly of the families Zardide and Siletde. 


AT the recent half-yearly meeting of the Grand Trunk Railway 
Company of Canada, im respect to the rails being exposed to 
severe cold for a great length of time, the President said that 
from 3,500 to 4,000 rails on the line break every winter! But 
he found comfort in the fact that, in about 110 miles of steel 
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track, only eight or ten rails hive broken. This would seem to 
indicate that Bessemer rails are suitable for cold climates. 


Carrain MAjJENDIE, in his report of the Stowmarket ex- 
plosion, says that he resisted as long as possible the suggestion 
that the catastrophe was due to foul play on the part of some one 
who wilfully added acid to properly purified and manufactured 
gun-cotton. 
the theory of foul play as the correct one; and in face of the 
evidence no other verdict than that given by the jury was pos- 
sible. Ile thinks the balance of probability leads to the belief 
that whoever added the acid was unaware of the terrible conse- 
quences it would produce. 


TuE pupils of the Trade School at Keighley, in Yorkshire, 
established by the Schools Inquiry Commissioners for the higher 
education of the children of the artisan classes of that town, have 
distinguished themselves in the recent examinations. The re- 
sults are as follows :—~Acoustics, Light ‘and Meat: Nine first- 
class, thirteen second-class. — Theoretical Mechanics : ‘Three 
first-class, thirteen second-class.—Physical Geography: Twelve 
first-class, twenty-two second-class,—Steam and the Steam 
Engine: Three first-class, twenty-five second-class.—Applied 
Mechanics: Four first-class, twenty-five second-class. —Duilding 
Construction : Two first-class, eight second-class. — Animal 
Physiology :—Two first-class, thirty-one second-class.— Machine 
Drawing : Nine first-class, twenty-three second-class. —Inorganic 
Chemistry : Eight first-class, fifteen second-class, (Six second- 
class by students from Cullingworth.)—Lahoratary Practice : 
Six first-class, four second-class.—Mathematics: Three first- 
class, twelve second-class. In all, sixty-one first-class passes, 
and one hundred and ninety-one second-class passes. The 
Keighley School of Art is attended by about one hundred 
young menofthe town. The examiners at South Nensington 
have passed the drawings of eighteen of them in the elementary 
section, and of five in the advanced section, while the works of 
three—Annie Preston, Thomas Kamsden, and J. Midgley—have 
been laid out for national] competition, 


Tue fruit crop of 1872 (says the Gardeners’ Magazine) 
s probably the smallest that the most experienced and 
observant cultivator’ can call to remembrance. It is cer- 
tainly but little better than no crop at all, and in many 
fruit-zrowing districts will not pay for gathering, and, therefore, 
perhaps, will be lost entirely. The imports of fruit fron the 
Continent have been very much below the average hitherto this 
year; and the fact suggests itself that our neighlonrs across the 
Channel are in much the same plight as ourselves as respects 
this scason’s product of fruit. Usually in seasons notable for 
short supplies of fruit, some kinds are sufficiently plentiful to 
compensate in part for the general deficiency, but the present is 
an exceptional season in that respecr, for the failure is complete. 
There can be no mystery about the cause of this genera) barren- 
ness, ‘The trees made a good growth last year, and the wood 
was safficiently ripened. ITence there was a good show of 
bloom when vegetition was roused into activity by the genial 
weather which occurred in the month of February. ‘The crop 
was ruined by the second winter that distinguished the month of 
March and vreater part of the month of April, 


Tr is estimated that the whole available stock of the famous 
“©Torbane Ilill mineral’ does not now exceed 50,000 tons, for 
the extraction of which a pit is about to be sunk. A trust- 
worthy authority states the quantity already worked at about 
1,800,0¢9 tons, 


Is 2 communication from Nital, Mr. G. fk. blanc ve states 
that Mr. B. Bouwer had seen, in a stone cave in Namaqua-land, 
about twelve days from Lake Ngami, pictures of all sorts of 


animals, drawn by Bushmen, in which the unicorn was distinctly 
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Step by step, however, his examination established | 


| on ordinary railroads. 
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delineate!, Mr, Bouwer added that an old Bushman at Ghanze 
told him that he had many years ago seen the animal, that it 
was very fierce, but that it had now gone away. ITe had heard, 
besides, other Bushmen speak in similar terms, of the reputed 
fabulous heast, Mr. Blanche concludes :—‘‘ My opinion is, that 
the unicorn existed recently in Africa, and that it is ot proved 
to be extinct now, but that the probability of its being in exist- 
ence now is not very great.” IIe rests this conclusion on the 
general accuracy of such rude sketches by savages in other parts 
of the world besides Africa, asking, if the unicorn never did 
exist, why should drawings of it he made in Namaqua-land, 
Natal, the Transvaal Republic and Cape Colony, possessing the 
same general and one particular characteristic. 


FRANK CLowes, Esq., B.Sc., London, F.C.S., has been ap- 
pointed Science Master at Queenwoad College, IIants, 


THe American Naturalist for July contains a pretty exhaustive 
account of the Wyandotte Cave and its fauna, by Prof. E. D, 
Cope. The animals catalogued are fifteen in number, but as this 
collection was the result of only two days’ exploration, Prof. 
Cope considers that the Wyandotte is richer in life than the 
better known Mammoth Cave, which has yielded only seventeen 
species after frequent examination. IIe describes a curious 
parasite—a Lernzzan—on the blind fish of the cave. The repre- 
sentatives in the Wyandotte of two of the blind genera in the 
Mammoth Cave are furnished with eyes. 


In his paper on the Wyandotte Cave, in the July number of 
the American Naturalist, Prof. Cope incidentally remarks :—“T 
believe that wild animals betake themselves to caves to die, and 
that this habit accounts in large part for the great collections of 
skeletons found in the cave deposits of the world. After much 
experience in wooderaft, I may say that I never found the bones 
of a wild animal which had not died by the hand of man lying 
exposed in the forest.” 


THE small white butterfly (Pé%s vac) which has quite re- 
cently become naturalised in North America, is iikely to spread 
over the more temperate parts of that continent, to the serious 
detriment of farmers and gardeners, Ina paper on the subject 
in the Canadian Entomolozist, Mr. G. J. Bowles, of Montreal, 
states that the insect has already spread over the province of 
Quebec and the New England States, and is estimated to have 
destroyed 500,000 dols. worth of cabbages last year in the vicinity 
of New York alone. Mr. Bowles communicates some interesting 
facts in the life history of the immigrant butterfly. “The 
species,” he says, ‘‘in its new habitat, has to pass through ex- 
tremes of temperature to which it has not been accustomed in 
England, from which country it was most probably introduced ; 
and while the increased summer heat of Canada appears to have 
made it more prolific, by augmenting the number of broods, the 
greater cold of winter has balanced the account by killing off, 
while in the chrysalis state, the surplus which otherwise would 
have rendered the insect an intolerahle pest. The ‘ compensa- 
ting’ principle in the laws of nature,”’ he adds, “is thus in useful 
operation with regard to 7. 7afz2 ; and as the power of cold de- 
creases in effectiveness through the butterfly becoming acclima- 
tised (which will probably happen in course of time), no doubt 
other agencies will arise, in the shape of new parasitic enemies, 
to keep the species within due bounds.” 


Mr. H. Waurt, C.E., inan article in Mux Nostrand’s Engi 
neering Magazine (N.Y.), proposes a system of narrow gauge 
wooden railways in rural districts and sparsely-settled localities 
in America, which he describes at some length, and asserts can 
be constructed more cheaply than ordinary country roads, and 
upon which transportation can be conducted at less expense than 
The system, he adds, has been tested tu 
a limited extent, and found to answer admirably. 


Ane, 6, 1872 | 
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A surrLEMENT to the fifth annual report of the United States’ 
Geological Survey has just been published. It consists of an 
enumeration, with descriptions by M. Lesquercux, of tertiary 
fossil plants collected by Dr. F. WV. [layden in 1870, from which 
some important climatic and other conclusions are drawn, 


Iris stated that a plan has been submitted to the Spanish 
Government for a tunnel under the Straits of Gibraltar, which 
might be connected with the shortest route to India. The length 
to be traversed would be 13,800 metres, while that of the con- 
templated Dover and Calais tunnel is stated as 32,090, 


THe late thunderstorms have done considerable dainage to the 
Postal Telegraphs of the United Kingdom, Demagnetisation of 
needles, and in a large number of instances the fusing and com- 
plete destructions of the instrument coils, show that the want of 
an efficient lightning piotector is still much felt, 


Cork trees are being extensively introduced into Southern 
California. 


WORMS OF SOLAR PROTUSBERANCES * 


ROFESSOR TACCHINI gave a full account of some of 
the work recently done by the Italian Society of Spectro- 
scopists, which will be read with interest. At the beginning of 
his discourse he dealt specially with the observations on the solar 
protuberances, made with the view of throwing light on the ques- 
tion, whether the strata below the sun’s chromosphere are solid, 
liquid, er gaseous. If we suppose that the protuberances have 
the form of jets, that is to say, narrow at the base and spreading 
out like a fan, as in the jets of gas which issue from terrestrial 
volcanoes, and if, moreover, instead of being composed of one 
element or a small number of elements, they are composed, from 
base to summit, of numerous materials, then it will appear 
probable that they are produced by eruptions taking place through 
a strongly resisting medium ; and consequently that there must 
be already formed, on the surface of the sun, a crust solid enongh 
to resist, for the most part, the powerful tension of the internal 
incandescent gases, which, breaking through this crust at certain 
points, give rise to violent eruptions, constituting the phenomenon 
of the solar protuberances. On the other hand, if all or most 
of the protuberances have a wide base and taper upwards like a 
pyramid, if their composition is simple, perhaps of the same 
materials as the chromosphere—a complex composition occurring 
only in a few of them, and at the base or at a small height above 
it—then the protuberances, properly so called, must be regarded, 
not as true eruptions, but as alterations of the chromosphere in 
those parts, where, through special circumstances, the composi- 
tion of the subjacent strata becomes modified, either by an out- 
flow of the internal constituents of the solar sphere—in which 
case the phenomenon is brought about by internal causes—or by 
disturbances arising in particular zones in consequence of move- 
ments developed in the sun’s atmosphere, in which case the pro- 
tuberances are produced by external causes ; in other cases both 
these causes may concur in the production of the phenomena 
in question. : 

These considerations are sufficient to show the great import- 
ance of establishing the general character of the solar protuber- 
ances, and for this purpose, and to avoid certain sources of error, 
Paof. Tacchini invited P, Secchi, at Rome, and Prof. Lorenzoni, 
at Padua, to join with him in making contemporaneous obser- 
yations of the solar protuberances. The proposal was favourably 
received, and it was agreed that from the 1st to the 13th of July, 
1871, observations of the entire limb of the sun should be made 
from 7 to 10 o'clock. : 

The spectroscope employed hy Tacchini at Palermo is formed 
of three direct vision prisms, constructed by Tauber, of 
Leipzig ; that of P. Secchi is an instrument with angular vision, 
somewhat inferior in power to the Palermo instrument ; and that 
of Prof. Lorenzoni is a direct-vision spectroscope which was used 
in Sicily in the observation of the total eclipse of 1870, 

A comparison of the observations made at Rome and at 
Palermo led to the following results :— 

1, All the masses are found indiscriminately in the drawings 


* “On the Forms of the Solar Protuberances and the Regions of Mag- 
nesium and Iron on the Surface of the Sun.” By P. Tacchini (Public Con- 
ference held on Feb. 18, 1872, in the Royal University of Palermo). 


made at Rome and at Palermo ; the most remarkable peculiarities 
of the chromosphere are likewise reproduced in both. 

2. The principal characters of the forms of the protuberances are 
identical in the two sets of drawings ; the direction and position 
of the plumes, the Iuminons masses, and frequently the regions 
of the chromosphere where the flames have a peculiar appear- 
ance, are perfectly identical. 

3. The heights of the protuberances are for the most part the 
same, notwithstanding the diversity of the methods employed for 
measuring them. 

4. The differences in the two scts of delineations are of two 
Kinds: the first arising from the mode of drawing, the second 
from the greater distinctness of vision at Palermo. Other 
differences are real, being due to the rapid changes taking place 
in the protubcrances. 

At Padua the observations were limited to the delineation of 
individual protuberances; these were found to be the same in form 
and altitude as those seen at Rome and Palermo, thus affording 
proof that at the three stations, with different means of observa~ 
tion, the objects seen were identical, and removing any doubt 
that might previously have existed as to the power of the spectro- 
scope to afford accurate results respecting the chromosphere and 
the forms of the protuberances, 

Tacchini next proceeded to consider the gencral form of the 
protuberances. Ly observations with the spectroscope, con- 
tinued from March 1871 to February 1872, he found that out 
of 2,903 protuberances, only 234, or abour § per cent., have 
the form of a tree or of a fan, that is to say, are narrow at the 
base and spread out towards the upper part, as if they were 
produced by volcanic eruptions, whereas the remaining 92 
per cent. have a broad base and taper upwards like a pyramid, 
seem, therefore, to be due rather to a simple throwing up of 
the substance of the chromosphere. Ile, therefore, regards the 
general form of the protuberances as inconsistent with the exist- 
ence of a solid crust on the surface of the sun. This is entirely 
in accordance with the English work. 

When the chromosphere is observed with large instraments— 
and under peculiarly favourable conditions—it «loes not present 
the appearance of a continuous level stratum, as should 
be the case if it were solid, pasty, or liquid, but often ap- 
pears to be formed of a continnous series of very distinct flames. * 
It looks indeed like a general conflagration, more or less de- 
veloped, which is incessantly renewed with greater or less force, 
and with especial violence in particular parts, where it gives rise 
to the protuberances. In small instruments, on the contrary, the 
chromosphere appears smooth, excepting certain parts where the 
flames rise to an unusual height, In like manner the details of 
the protuberances, and especially their outlines, as observed with 
small instruments, are not comparable with those made with 
large telescopes, which must necessarily afford a higher degree of 
definition. 

Tacchini next described certain ohservations which tend to 
show that the so-called jets, projected upwards from the chromo- 
sphere, have their counterpart in a descent of matter from above, 
in a kind of solar rain, when a mass or cloud of luminous hydro- 
gen suspended in the sun’s atmosphere throws off filaments on 
both sides, which gradually descend and unite at the sun’s edge, 
thereby forming a protuberance which exhibits the arborescent 
or fan-like form usually attributed to an eruptive jet. This is a 
new point of great interest. 

The theory which attributes the solar protuberances to violent 
eruptions forcing their way through a solid crust, or a liquid of 
great resisting power, may, Tacchini remarks, appear to derive 
some support from the chemical composition of the protuberances. 
If the masses which project above the chromosphere were found 
to contain many materials different from those which compose 
the chromosphere itself, there would be good reason for regard- 
ing them as projected from the interior of the san. And, in fact, 
some of the protuherances have a somewhat complex chemical 
composition, the bright lines observed in their spectra often cor- 
responding to magnesium, iron, sodium, titanium, calcium, 
barium, nickel, chromium, copper, together with cight other lines 
which may belong to as many different substances ; in all there- 
fore eighteen elements, besides hydrogen and the element provi- 
sionally named ITelium, which is never absent, and represents the 
constant material of the entire chromosphere. On August 27 
last in a single protuberance nine different substances, represented 
by a brilliant spectrum of twenty-four bright lines, nine of which 
belonged to iron were seen, 


* See Lockyer, Proc. B.S, vol. xvii, 1870, p. 354- 
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But is this rich composition common to all the protuberances, 
or limited to a certain number? and do these materials extend 
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throughout the protuberance, or are they confined toa limited — 


portion of it? 

Tacchini’s observations show that the varied composition in 
question is limited to a very small height; in other words, to the 
mere base of the protuberance, whereas the higher portions arc 
composed exclusively of hydrogen and the element D;. Now, if 
the protuberances were the result of violent eruptions, the sub- 
stances ejected with such force could not fail to attain a consider- 
able height above the hase of the protuberance, which is contrary 
to observation. Moreover, it is not all the protuberances that 
give a mixed spectrum; that is to say, they are not all formed {of 
numerous inaterials, as they should be, at least in the majority 
of cases if they were produced by violent eruptions. According 
to Tacchini’s observations, only 10 out of 100° protuberances 
give a mixed spectrum, the remaining 90 giving spectra which 
exhibit only the hydrogen lines andthe line D,. He also finds 
that in all the spectra which he has ohserved, eithcr of protuber- 
ances near the sun's edge, or of clouds and filaments of greater 
height, the hydrogen lines never occurred alone, but always ac- 
companied by the line D,. In one case only were the hydrogen 
lines and D, accompanied by other bright lines in the distinctly 
higher portions of the protuberances. This was observed on 
December 19, 1571, on a magaificent pro‘uberance resembling a 
great conflagration, the central part of which exhibited to red 
lines. 

If the protuberances were formed of materials violently ejected 
from the interior of the sun, it would fellow that at every point 
of the sun’s edge where a mixed spectrum ocents, that is to say, 
where there is evidence of the presence of numerous materials, 
there also the corresponding protuberance should exist ; but ol- 
servation shows the contrary. 

From his first examination of the protuberances, indeed, 
Tacchini had heen led to conclude that the bright protuberances 
alone afforded certain indication of a rich variety of materials; ~ 
but observing afterwards some parts of the sun’s edge which, 
though free from protuberances, nevertheless had a2 peculiar 
structure, inasmuch as they were formed of a series of flames 
higher and brighter than usual, he was led to examine the spec- 
trum of these portions more attentively ; and he found indeed 
that there also, in addition to the lines of hydrogen and 1),, lines 
appeared corresponding to many other substances. A very 
careful examination of the sun’s edge was accordingly made in 
August and September 1871, the result of which was to show 
that in very extensive tracts of the edge, amounting to } of the 
whole, the entire chromosphere was invaded by the vapours of 
various metals, although these same parts of the edge were not 
covered by protuberances, an observation before made ly 


Lockyer. t 
These tracts continued to show themselves more or 
Jess extensively for many days afterwards in the same 


art of the sun’s limb, representing in their aggregate vast 
> > > > 


regions of the surface where the hydrogen of the 
chromosphere was mixed : with many other substances 
which commonly exist at the base of the chromosphere. Thus 


on the 28th of August and 17th of September, 1871, throughout 
an area of 60°, from the position 30° to go®, the edge gave a 
mixed spectrum, although the constituent substances were not 
found to be present in the same number at all points of this arc ; 
the greater number indeed were found at the middle of 
the arc, while at the ends they were reduccd to magnesium, 
hydrogen and 1), of the chromosphere, so far as this last-men- 
tioned line may be regarded as belonging to a peculiar substance. 
This order in the number of substances on the portions of the 
edge which give a mixed spectrum, has been observed so fre- 
quently, that the regions of the sun corresponding to the aggre- 
gate of these successive tracts may be regarded as isolated 
portions of the solar surface, in the centre of which there is found 
a large number of different substances, this number diminishing 
towards the edge of each of these regions, where it reaches its 
minimum ; and if we leave out of consideration the materials of 
the chromosphere which are common to the whole surface of the 
sun, we may say that at the borders of these regions there 
remains nothing but magnesium. In these tracts or regions, 
indeeJ, though the composition might be different in different 
parts, magnesium was never absent; for this reason Tacchini 
designates these portions of the surface as wragnuesiam regions, 
Instead then of special points marked by eruptions, we find 


* Tacchini's observations divide prominences as Lockyer has divide 1 them, 
t Proc. R.S. vol. xviii, p. 75 1879 
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on the sui’s surface large regions exhibiting throughout a com- 
plex spectrum, but not covered by protuberances ; and this affords 
the strongest argument for not rezarding the protuberances as a 
phenomenon of true eruption. We cannot therefore admit the 
existence of a solid or highly resisting liquid stratum, but rather 
a purely gaseous envelope, such as may permit of the ready 
mixing of the internal materials with those of the chromosphere 
on a vast scalc, thereby giving rise to the regions above desig- 
nated as regions of magnesium. 

This view, however, does not absolutely exclude the occur- 
rence of eruptive phenomena ; for if these materials show them- 
selves in the chromosphere at certain determinate po‘nts, they 
niust have issued or been ejected from the centre towards the 
circumference. Tacchini, however, thinks that he has proved 
that these eruptions are not violent, and do not take place 
through a strongly resisting medium. 

Contemporaneously with the determination of the angles 
of position of the protuberances, and of the portions of the 
chromosphere which exhibited a mixed spectrum, similar determi- 
nations were made of the positions of the faculx and regions of 
facul visible or near the edge. A comparison of the two 
series of determinations thus made showed the coincidence of 
the magnesium regions with the regions of the facule. The 
positions of the protuberances on the other hand did not 
coincide with either. 

The limits of the regions of magnesium and of the faculze, on 
either side of the sun’s equator, were found to be as follows :— 
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September 
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Considering now the magnesium regions above described, and 
the intensity of the phenomena there exhibited, it is clear that 
at any given epoch, the luminous intensity of the solar disc may 
vary considerably, and exhibit great differences as compared with 
that of the general envelope. At such times the solar atmo. 
sphere will not be uniformly illuminated, hut will include a 
number of cones, varying in extent and brightness according to 
the different magnesiuin regions existing on the sun; and Tacchini 
suggests that in the case ot total eclipses of the sun, during which 
the solar atmosphere becomes visible to us in the form of an 
anreola, this aureola which is differently illuminated in different 


| parts, and therefore presents the appearance of plumes perpen- 


dicular or oblique to the edge of the moon, may arise frou the 
cones embracing a large extent of surface corresponding to that 
of the magnesiuin regions. 

Whilst Tacchini was studying the magnesium regions, I.orenzoni 
obtained evidence that the temperature of the sun’s surface is 
least at the poles. The regions occupied by the metallic vapours 
corresponding to a certain line, which probably belong to the 
spectrum of iron, are called by Tacchini iron regions ; they do 
not coincide with the reglons of magnesium and of the faculie, 
or with those of the protuberances, which are more limited. 

Since the vapours of iron are diffused in the chromosphere on 
so vast a scale, and the magnesium regions also are so large as 
has been previously shown, Tacchini asks is it possible to admit the 
existence of a state of solidity or viscosity in those envelopes, or 
a temperature so low as some persons suppose? Tle regards 
such a view as totally inadmissible, and considers that all the 
observations above detailed point to the conclusion that the time 
is yet very distant when the sun will approach to those trans- 
formations which have reduced the earth to its actual state ; and 
that the sun is still an entirely gaseous mass, relatively hotter at 
the centre, aud cooler in the superficial strata, which we dis- 
tinguish by the names of photosphere and chromosphere. 


ASTRONOMY 


On the Meteors of April 30-May 1* 
ProF, SCHIAPARELLI, in his list of meteoric showers whose 


| radiant-points are derived from observations made in Italy within 


the last few years, describes one as occurring on April 30 and 
May 1, the apparent position of whose radiant Is in the Northern 


* From Sildiman’s Dournal for July, 1872. 
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Crown, R.A. 237°, N.P.D. §5°. The same shower has also been 
recognised by Rebert P, Greg, F.R.S., of Manchester, England. 
This meteor-stream, it is now proposed to show, is prebah'y de- 
rived from one much more conspicuous in ancient times. 

In Quetelet's “ Vhysique du Globe,” pp. 2go-297, we find me- 
teoric displays of the following dates. In each csse the corre- 
sponding day for 1870 is a'so given,” in o:der to exhibit the close 
agreement of the epochs, 

I, AD. 401, April 95 corresponding to April 29, for 1870 
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The epochs ef 927 and 9347suggest'as probable the'short period 
of seven years, It is found accordingly that the entire interval of 
608 years—fiom 401 to 1009—is eqnal to So mean periods cf 
6°3315 ycars each. With this approximate value the six dates 
are all represented as follows :— 


Trom Ap, 401 to A.D, 538 we have 20 periods of 6°85 years 
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This period corresponds closely to those of several comets 
whose aphelion distances are somewhat greater than the mean 
distance of Jupiler. So long as the cluster ocenpied but a small 
arc of the orbit, the displays would evidently be separated by 
considerable intervals. The two cevsecutize showers in the tenth 
century indicate. however, an extensive diffusion of the cluster at 
that epoch ; so that the preceding part passed the node April 30, 
927, and the following part, May 1, 934; the interval being 
semewhat more than one complete period. The comparative 
paucity of meteors in modemn times may be partially explained 
by the fact that the ring has becn snbject to freqnent perturba- 
tions by Jupiter. 

Tt is not impossible that this meteor-stream was connected in 
its origin with the comet which passed its perihelion on April 
29, B.C. 136. DANIEL KtRKWooD 


SOCIETIES AND ACADEMIES 
LONDON 


Geologists’ Association,—-The excursion to Ludlow and 
the Longmynds on July 22 and five following days, the con- 
cluding and most impcrtant field meeting of the season, was 
under the direction of Trof. Morris, F.G.S., Mr. R. Lightbody, 
F.G.S., and the Rev. J. D. La Tonche, B.A. After the 
members had assembled in Lndlow Castle the Upper Ludlow 
rocks on the right Lank of the Teme were examined, and Mr, 
Lightbody gave his reasors for considering the Aymestry Lime- 
stone to be represented at a point near the old bridge, although 
Lentamerus Anightit is not found here. The Upper Ludlow cen- 
tains Choxetes fata in great abundance, and scarcely a fragment of 
the rock was picked up withont this species being seen on the 
surface. From the high ground by the river side the valley of 
the Teme’may be advantegeously seen. The river here flows 
through a gorge in the Upper Ludlow rocks, with the castle and 
town of Ludlow picturesquely situated on the left bank ; while 
the “Old Red” country extends beyond to the Clee Hills, the 
igneous summits of which commandingly rise to the east, snr- 
rounded by the coal measures. The well-known section in Ludford 
Lane, showing the “ bene-be¢,” was next visited. This bone- 
bed, or *‘ gingerbread,” as it is sometimes called from its ap- 
pearance, is in places not more than a quarter of an inch thick, 
and is found only after careful search. The fragments of the 
remains of fish, of which it is partly made up, were until com- 
paratively recently the oldest fish remains known. The fol!ow- 
ing day (Tuesday) was devoted to an examination of sections of 
the Aymestry Limestone, Lower Ludlow, and Wenlock rocks, 
occurring in the conrse of a route of about twenty miles, The 
journey was performed by means of carriages, but abundant occu- 
pation was given for the hammers of the party at the varions 
exposures of the richly fossiliferous rocks above named. Grapto- 
lites from the Lower Ludlow were obtained in abundance, and 
fine specimens of /’acofs longicaudatus were found in the Wen- 
lock, exposed in the bed of the Teme, near Burrington ; while 


* Making proper allowance for the precession of the equinonrc:. 


Lentamerus Anightit was seen in great profusion in the Aymestry 
Limestone of Ruacktree. Near Comus Wood (so called from 
being the scene of Milton’s '‘Comus”) a very extensive view is 
obtained of the **Old Red” district of Ierefordshire, with the 
Malverns distinctly seen in the distance. In the evening the 
members were entertained at a seirée given by 11. Salway, Esq., 
of “ The Cliff,” Ludlow. During Wednesday the Upper Lnd- 
low rocks in the valley of the Teme were subjected to further 
examination, and the party proceeded as far as Downton, where 
the uppermost members of the series are seen at the Tin Mills 
section. At one point on the rozd to Downton the physiography 
of the district to the north of Ludlow is well seen, and bere Prof. 
Morris pointed ont the principal features of the extensive land- 
scape, and showed how entirely dune they were to their geologi- 
cal structure, and that t! e ccal measures of the Clee Hills had 
been preserved hy the old volcanic ontbursis which had formed 
the central masses of hard ‘‘Dhn-stone’’ composing the sum- 
mits and caves of these lofty hills. On Thursday the party as- 
cended the Longmyrds at their sonthern extremity, where 
masses of quartzose conglomerate of Cambrian age protrude 
from the surface. The Kev.t Mr. La Touche described the 
topography and the geology of the district seen from the 
elevated ground on which his hearers were assembled, and, 
subsequently, Dr, Ilicks explained the order of the suc- 
cession of the Cambrian and Lower Silurian rocks of St. 
Davie’s, which he had been re-examining during the previous 
fortnight, and which he considers to have representatives in some 
of the beds of the Longmynds. The Llandovery conglomerates 
lying on the uplifted beds of the Cambrians al an angle cf 22° 
were found to be exposed on the eastern slope of the hill, and the 
** Pentamerus limestone,” with its characteristic 7ewfumerus 
cblougus, was also seen, The party then proceeded to the 
quarnes of Caradoc sandstone in the Onney valley, at one of 
which Prof. Morris gave a general description of the Silurian 
system and the extension in England of its various membeis. 
Friday was occupied by a journey in carriages to the mining dis- 
trict of Shelve, and by an inspection of the very interesting hill- 
country between that place and Church Stretton, Quarries in 
the Cambrian rocks at the: sonth end of the Longmynds and in 
|.landovery beds near Norbury occasioned stoppages, and aftei- 
wards a visit was paid to Linley Hall, the residence of Mr. 
Jasper Mare, who courteously invited the party to inspect his 
fine model of the South Shropshire mining districts, the famous 
pig of lead of Koman age, with the name of the Emperor 
Hadrian upon it, found near Shelve, and specimens of 
the mineral prodnets of the locality of extraordinary size 
and beauty. The members were then enteitamed at lun- 
cheon, after which they left Linley Hall and traversed a 
long, narrow, and very beautiful valley in the park, and ter- 
minating at the Stiper Stones. At a little distance from 
the park enclosure a mass of felsnathic ash in Lower Llandeilo 
locks is quarried for road metal, and the Llandeilo beds thus 
laid bare were eagerly and most successfully searched for fossils. 
After a brief visit to the White Giit Mine, the carriages were 
finally Jeft, and the party commenced the ascent of the Stiper 
Stone sidge, from the summit of which is seen a fine panorama 
of the Welsh mountains, with the old yoleanic Cordon in the 
foreground, and Cadir Idris and Plynlimmon in the extreme 
distance. ‘The extraordinary masses of obtruding hard white 
quartzite rocks called the Stiper Stones were objects of great 
interest to the partly, some of the members of which were not 
satisfied with the evidence of their being the equivalents of the 
lirgnla flags. The Longmynds ridge, extending for nearly 
fifteen miles, bounds the view to the east, and this range had 
now to be crossed. The intervening valley affords several sections, 
at one of which was scen what was considered by Murchison to 
be the jinction of the Silurians with the Cambyjans. Near the 
summit of the Longmynds a very fine exposure of Cambrian con- 
glomerates occurs; and further along the edges of the vertcal 
green and purple shales and s'ates are seen beneath the feet as 
the snountain road is traversed. Onthe eastern side of the range 
the rocks are well exposed, and the indenting gorges numercus 
and pictvresque. Caer Caradoc stands boldly out at a little 
dis'ance to the noith-east, w.th the Wenlock and Aymestry lime 
stone ridges beyond, and bounding a valley of grcat beauty aid 
extent, terminated northwar’s by the volcano hke cone of the 
Wrekin, at the foot of which the Severn flows throngh a ceep 
gorge. The morning of the concluding day, Saturday, was given 
to an examination of the Upper Ludlow rocks, the ‘* Bone-hed,”’ 
and the Downton sandstone in the neighbourhcod of Morto1 
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Camp and Ovibury ; and the week’s proceedings concluded with 
a visit to Stokesay Castle, in which the Rev. James Parker gave 
an interesting account of the curious old pile. Thanks were 
most warmly accorded to the Rev. Mr, La Touche and to Prof, 
Morris for their able conduct of the excursion, and the members 
then took their departure from the Craven Arms Station, con- 
gratulating each other on the very interesting, instructive, and 
success{ul character of the visit of the Geologists’ Association to 
Shropshire. 
KENT 

East Kent Natural History Society, August 1.—.\ com- 
munication was made by Mr. Gulliver, F.R.S., in relation to the 
shark (Lami Cornubica) taken last November off Rye. As 
this is the first description of this important skeleton of this huge 
fish, which may now be seen at the College of Surgeons, we 
give itat some length. This shark is the Porbeagle of many 
authors and the Beaumaris Shark of Pennant. Every anatomist 
knows more or less how an ordinary natural skeleton is made; 
bat as this of the Porbeagle is an extraordinary one, it is well 
worth while to note som: of the means employed in its prepara- 
tion. Inthe first instance careful measurements were made of 
the different appencages, and kept for guidance in regulating 
their due position, since in the drying there would be much dis- 
tortion or displacement which could only be corrected by a con- 
stant reference to their state in the fresh fish. Then came the 
question, how to get out the brain; and this it was found could 
be easily done through a natural opening—a sort of fontanelle— 
more than an inch in diameter, in the upper and front part of the 
sku'l. Next, it was foreseen that, in such a large fish, there 
would be great shrinking in its length from the contraction by 
drying of the intervertebral substances, as had happened to the 
skeleton of this shark at ][aslar ; and this fault was prevented by 
the insertion between the bodies of the vertebree of temporary 
wedges or plugs of wood. And as the skull and orbits, being 
cartilaginous, would shrink and curl into a shapeless and ugly 
mass, unless means could be devised to preserve their form, all 
these parts were supported by plaster casts, while the foramina 
were kept open by wooden plugs. In this state six weeks were 
passed in the drying, although this was often hastened by arti- 
ficial heat. The plugs and plaster being removed, the skeleton 
parts were left in their natural form and position, as now so ad- 
mirably preserve] for the instruction of anatomists, The eyes, 
too, are shown /v sé without the least shrinking. The spine 
has been strengthened by a strong cane introduced along the 
neural canal, and remaining permanently there, but not visible 
withont curious inspection. It is remarkable that there is but 
little fatty matter in the skeleton. Among the manifold parts of 
the skeleton are seen, in their natural position, the five pairs of 
Tyranchial Axches ; the Elyoid Arch with its three pieces on each 
side, and the Branchiostegous Rays; the Scapular and Pelvic 
Arches; and, asappendages of the pelvis, the pair of osseous 
Claspers, each of two pieces and a curious Spine of harl bone, 
particularly noticed by Prof. Flower, at the free end. The Ver- 
tebre, of which the number has not hitherto been recorded in 
this species, are, as counted by Prof. Flower and Mr, Gulliver, 
no less than 152, of which 60 belong to the tail. These caudal 
yertebree turn abruptly upwards at an angle of about forty 
degrees {com the straight vertebral column of the trunk, and run 
straight along the upper border of the superior lobe of this 
caudal fin. ‘The frame-work of this fin-lobe is chiefly formed of 
the caudal vertebrae, with their broad and flat inferior spinous 


processes ; the lower lobe of the caudal fin is composed of a 


densely-packed layer or plate of parallel rays proceeding from 
above downwards, and apparently of fibro-cartilaginous texture. 
The vertebral column has no nibs. The Rays of the front 
Dorsal Fin are distantly jointed; the joints like those of soft- 
finned bony fishes, but much further apart in each ray ; and this 
is so remarkable in the Pectoral Fins of this fish as to remind 
us of the digital phalanges of manmalia, Of course, every 
ichthyologist well knows that the caudal fins of the Plagiostomes 
are unequal (heterocercal) ; but it is not so familiarly known 
that the candal vertebrie in several of these fishes, and also 
in some other fishes, pursue a different course. Indeed, the 
disposition of the caudal vertebree of osseous and cartilaginous 
fishes, both in adults and in the different stages of develop- 
ment, affords, as Agassiz and lluxley have recognised, a very 
interesting subject for more research than has yet been de- 
voted to this branch of ichthyology. Meanwhile we have in 
this skeleton of the Porbeagle a noble contribution to the 
osteology of the Selachians. 


| 
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Paris 
Academy of Sciences, July 22.—.\ paper was read by Prof, 


| Cayley on the conditions enabling a family of given surfaces to 


form part of an orthogonal system.—. A. d+ Caligny com- 
municated a note ona liquid vein formed in part by a current, 
and in part by the blows of the waves against two convergent 
breakwaters.— A note on the vibrations of cords unler the influ- 
ence of a diapason by ;M. E. Gripon was read.—M. F. Lucas 
communicated the results of experiments made by him in the 
Seine during the siege of Paris for the purpose of ascertaining 
how far the waters of the river would convey sounds which might 
be employed for telegraphic purposes. Ile found that the 
sounds produced by heavy bells were not transmitted more than 
1,500 to 1,800 metres.—M. W. de Fonvielle described a new 
example of the danger caused by large masses of metal during 
thunderstorms.—M. Le Verrier read a memoir on the masses of 
the planets and the parallax or the sua, in which he indicated 
that in the present day the exact determination of these and som2 
collateral matters had become a necessity, and dwelt especially 
upon the desirableness of a new direct measurement of the 
velocity of light. Upon this subject MM. Fizeau and d’Abbadie 
made some remarks.—M. Bonssingault communicated a note on 
the determination of iron in the blood of an invertebrate animal, 
The animal employed was the comma garden slug ; its bloy| 
contains only o'00069 per cent. of iron—A note was read by 
M. P. Thenard on a new process for the quantitative determina- 
of ozone, and a second by the same author on the action of per- 
manganate of potash or oxygenated water in the midst of a 
freezing mixture. —M. Sace presented a mzm ir on a new pro- 
cess fur the preservation of alimentary sustances by means of 
acetate of soda.—M. Berthelot communicate a note on the con- 
stitution of acid salts in solution; and MM, P. Champion an: 
II, Pellet a note on the theory of the explosion of detonatinz 
compounds.—M. A. Boillot described a process for the prepara- 
tion of ozone by means of a new mole of production of the 
electrical effluvia.—M. C. Bernard communicated a further note 
by M. Oré on M. Liebreich’s endeavour to demonstrate that 
strychnine is an antidote to chloral.—M. C. Robin presented a 
note by M. Rabuteau on the physiological properties of quinic 
acid, and on the reduction of perchloride of iron in the organisms ; 
and M. C, Sainte-Claire Deville communicated a letter from M. 
Diego Iranco on the late eruption of Vesuvius. 
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THE BRITISH ASSOCIATION 


HE recurrence of our annual Congress of Science 
naturally leads us to reflect on the position which 
the British Association occupies in our social economy, 
and on the part it is qualified and, perhaps, destined to 
play. Whilst other scientific societies occupy themselves 
in giving publicity to results and speculations, and in re- 
warding with their medals successful labours, the British 
Association alone systematically undertakes to distribute 
the greater part of its income, about 2,o00/. per annum, in 
grants to enable men of science to conduct scientific in- 
vestigations, and to institute inquiries with a view to 
possible future action. Stated briefly, this constitutes the 
broad distinction between the British Association and 
other scientific societies. Asa publishing society it can- 
not vie with some other bodies, as, for instance, with the 
Royal Society. The great bulk of the papers it receives 
are published in abstract and but few zz exdenso; and it 
allows a greater latitude than other societies with regard 
. to the reception of subjects which have been elsewhere 
made public, thus constituting its proceedings, to a great 
extent, a résusté of the year’s work—a characteristic 
quite in keeping with its practice of meeting but once a 
year. 

It is distinguished also by the wide range of subjects 
admissible in its various sections, by the facility with 
which membership is granted, by its attractiveness to 
foreign men of science, and, above all, by the tendency 
which its practice of meeting each year in a different 
town has to disseminate Science throughout the kingdom. 

All these characteristics combine to make the British 
Association a truly national body. And the feeling that 
it is so has always made its leaders more ready to inte- 
rest themselves in large national objects connected with 
Science, than, as members of other societies, the same 
men have elsewhere shown themselves to be. The British 
Association has thus always exhibited more self-assertion, 
and, in its communications with Government, more bold- 
ness, than other societies. 
is a disposition to regard any assistance given by the 
State as a favour to Science, and a timid reluctance to 
point out plainly cases in which the aid of the State is 
really necessary. The total Solar Eclipse of 1871 is a 
case in point. The Astronomical Society had not the 
heart to place before the Government a clear statemen 
of what was required. The duty of doing this, which 
obviously devolved on that Society, being thus neglected 
by it, was at once, without a moment’s hesitation, success- 
fully performed by the British Association, to the great 
benefit of knowledge. 

But a more striking and far more important example of 
the wise vigour which has generally characterised its 
counsels, is afforded by the steps it took to obtain a 
thorough inquiry through a Royal Commission into the 
whole condition of scientific action and administration in 
England. Whether that inquiry leads to immediate re- 
form and expansion of our scientific institutions, as it is 
generally expected it will, or not, the inquiry itself has 
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already been productive of incalculable good. It will 
probably be found, when the evidence is published, that 
our “system” at present consists of a mass of incon- 
sistencies, and deficiencies, of the existence of which not 
even those who originated the movement could have had 
any clear idea, much less any reliable proof. The utter 
absence of any guiding principle in the dealings of suc- 
cessive Governments with Science, and of any system for 
administering such imperfect and dislocated institutions 
as we possess, which we are convinced the inquiry must 
also establish, will so startle all thinking men, whether 
scientific or not, that sooner or later reform must come, 
although the causes of this state of things are not far to 
seek. 

Another good result of the inquiry is that it has forced 
the large body of men of Science who have been 
examined to turn their attention from that too rapt con- 
templation each of his own labours to which English 
philosophers are addicted, towards the great fields which 
others are cultivating ; and by forcing them to regard 
Science as a whole, to recognise and duly appreciate the 
individual value and the interdependence of its several 
parts. The change in scientific thought which has taken 
place in the course of the two years during which the 
Royal Commission has been sitting, is quite perceptible 
to those whose attention is turned to the subject. 

But no change of thought is perceptible in the Ministry 
of the day. It is perfectly clear that now, as ever, any 
aid given to Science is a mere question of pressure. 
Sometimes it is yielded with apparent promptitude to the 
external force of numbers, importunity, or probable popu- 
larity. Atothertimesitis asstubbornly refused. Anexample 
of each is of recent occurrence. Aid was given to expe- 
ditions to observe the two last total Solar Eclipses, in the 
shape of several thousand pounds, and the use of ships. 
The aid of 1507. was refused to the British Association 
for completing tidal investigations, on which that body had 
spent 6oo/, As it is impossible to refer these two acts to 
one and the same guiding principle, we must assume that 
different motives prompted each, and that, as no properly 
instructed mind could consider Eclipse Observations 
many times more important toa great naval and mari- 
time conntry than Tidal Researches, compliance with the 
one demand cannot be set off against refusal of the other in 
assessing the real regard for Science to be credited to the 
Government. 

These two well-marked cases, the miserable Hooker- 
Ayrton wrangle, the treatment of the Society of Antiquaries 
recorded in our last number, and the declaration of Mr. 
Gladstone at the Royal Society’s anniversary dinner that 
Science must suffer if aided, or as he expressed himself, 
if “interfered with,” by the State, are all indications that 
the Government do not yet know that it is possible to 
draw a boundary line separating the regions of scientific 
activity which should be occupied respectively by indi- 
viduals or private bodies and by the State. And the 
truth does not yet seem to have dawned on them that the 
prolonged neglect of those scientific objects which State 
resources alone can attain is a positive dereliction of 
duty, the effect of which in overweighting England in the 
race of European civilisation is already perceptible. 

Our immediate object in drawing attention to the un- 
settled and phlegmatic views of the Government with 
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respect to Science is to raise the question whether the 
British Association cannot reinforce the healthy tone of 
thought they have brought about through the Royal Com- 
mission obtained by their influence. We believe that this 
question will be raised in a more formal manner at 
Brighton; but as it was first suggested in these columns, * 
we may, without impropriety, give it our advocacy. 

It is thought by many that the perplexed and perplex- 
ing way in which the relative functions of individual and 
of State action in Science are now confounded, has its 
origin in a great measure in neglect of classification on 
the part of private persons and private bodies, And the 
opinion is spreading widely that the British Association 
itself has not sufficiently discriminated, in distributing its 
funds, between objects which individuals are perfectly 
able to compass, and which they should be encouraged to 
undertake, and those which the State alone can success- 
fully grapple with, and which, by reason of their evident 
importance to the community at large, the State is there- 
fore bound, as a matter of duty, effectively to provide for. 

We shall not here attempt to indicate the tests by which 
these two classes of scientific objects may be distinguished. 
If the principle be but admitted that a distinction does 
exist, the necessary rules for enforcing it may safely be 
left to the wisdom of the Association to draw up. Its 
experience is very wide, and its records will supply ample 
materials for ascertaining what are the purposes which, 
with the best intentions, it has been unable to attain, and 
on which its grants have been virtually wasted. These 
will afford data sufficient for the construction of a code of 
rules applicable to almost every case that can come 
before it. 

The next question is, how should these tests be applied ? 
We are satisfied that the time has arrived when the As- 
sociation may with perfect propriety, and with the cer- 
tainty of the most beneficial consequences, decline to 
allot any portion of its funds to purposes which should 
by rights be undertaken by Government. We are far 
from counselling this step as a retaliation for such refusals 
of State help as that respecting, for instance, the tides. 
Any such feeling would be quite unworthy of such a body 
as the British Association. Its grounds for doing as is 
proposed would be perfectly clear, and entirely free from 
any suspicion of antagonism or irritability. First, many 
of the objects which the Association has attempted to 
attain have been distinctly proved to be too large for its 
resources, and to require official machinery which it can- 
not command. The question of Sewage is a markcd 
example of this class, But the fact that the Association 
has taken up such a subject leads to the mistaken belief 
that it is properly provided for; and it is not till some 
years have elapsed that the tru h breaks upon us that the 
time and money expended upon it have been almost 
wholly wasted, and that the question remains pretty much 
in its original condition—not appreciably advanced. The 
attempt to deal with such problems with insufficient 
means results, therefore, in delusion and delay. Secondly, 
to deal with all classes of scientific questions without dis- 
crimination, perpetuates and deepens the obscurity which 
prevails in England as tothe duties of the State. No one 
has yet been bold erough to maintain that the State should 
do nothing whatever for Science, and that what is at present 


* Vide ‘‘ The Tides aud the Treasury,” June 27, 1872, No. 139, vol. vi, 


done should be discontinued ; but scarccly any one seems 
to have a clear idea of the principles on which such duties 
should be defined, and on which expansion should pro- 
ceed, If once such a definition is arrived at, the main 
difficulty will have been overcome. If it is once settled 
by competent authorities that certain inquiries, or experi- 
ments, or observations, should, by reason of their expen- 
siveness, of their value to the community, or of the 
Jength of time they must occupy, be undertaken by 
Government, the first step will have becn taken towards 
that organisation of State Science which it is clear must 
not be much longer delayed. 

Now, there can be no more practical mode of arriving 
at such a definition than that of firmly refusing to apply 
private funds to public purposes, as here proposed. There 
will at first be some difficulty in effecting the necessary 
classification, and it wil be well not to apply it at the 
outset too rigorously ; but by degrees the difficulty will 
vanish, and it will be as easy to say what subjects devolve 
on the State as it now is to say what subjects apperiain 
to particular sections cf the Association, 

Another great advantage which will ensue wiil be the 
amount of funds thus set free for assisting those objects 
which can be eftectually attained by individual enterprise, 
the number of which is very great. It is well known, and 
much to be lamented, that many of these invaluable un- 
dertakings are starved for want of those very funds which 
are now spent in the vain endeavour todo the State’s work. 

The subjects which the Association may thus pronounce 
to be not within its province should not be lost six t of. 
An enumeration of them should be submitted annua’ly to 
Government, and the resulting action taken on them by 
Government should be regularly reported to the Associa- 
tion and published. The effect of this would be to assist 
the Government in arriving at some measure of the scien- 
tific work which must be done by them, if done at all. 
This will soon be shown to be enormous in extent and 
variety. Attention will next be called to the machinery 
existing for such purposes. The first question will be, If 
such and such investigations are to be undertaken, which 
department shall be made responsible for them? And 
this must bring out prominently the absurdity of our pre- 
sent arrangements, whereby the various scientific institu- 
tions of the State are scattered amongst the various de- 
partments, and must lead to what is the fundamental 
requisite-- concentration of all such institutions under one 
department responsible for the whole. 

Nothing that the Association can do would, in our 
opinion, conduce so directly to this desired end as the 
classification of the applications made to them for funds 
in aid. The object is one in strict keeping with its tradi- 
tions, and quite worthy of its ambition, destined as it is 
to be the High Couit of Appeal in Science, and the prime 
mover in all that corecrns material and philosophical 
progress. Inthe present day no considerable measure is 
undertaken by the State exccpt in obedience to an im- 
pulse from without. This will clearly be the case with 
respect to Scicnce. The first impulse has been given 
already by the British Association. We foresee that the 
issue will depend materially on the persistent firmness 
with which its first efforts are followed up by that powerful 
and useful body. Success must crown thei at last, and 


sooner perhaps than some at present anticipate. 
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(eae on to the newer and more important ob- 
servations in the latter portion of the work, we 
have a sketch of the relation of crystals and organisms, 
in which a variety of curious and suggestive facts are 
adduced, tending to show that there is a striking analogy, 
if nothing more, in their mode of origin. The influence 
of changed conditions is shown to produce very similar 


results to both, and the views of Mr. G. H. Lewes—that 
organisms are not always united by the link of a common 
heritage, but that many may owe their similarity to 
having originated under the influence of uniform organic 
laws acting under uniform conditions—is quoted with ap- 
proval. Just as similar crystals are produced in similar 
liquids under like conditions, so may low organisms of 
similar or identical structure be produced ; and just as 
the fragments of a crystal will, under favourable condi- 
tions, form each an entire and perfect crystal, so do low 


Fic. 1 —SEGMENTATION oF EMBRYONAL AREAS INTO Monavs—(x 1,670). 
a. Fist stage of differentiation. 4. Second stag; area almost ham >zensous and refractive. ¢. First traces af segmentation. «. Segmentation move 


complete ; units highly refractive 


e. Units less refractive; formung tailless corpuscles. 4 Fally developed Monads derived from such corpuscles. 


Fic. 2,—Puases in THE Lire-Eistorvor Monaps anp AmMazp.r—(% 1,670}. 


a, a. Monads in different stages of growth. 4, 4. Similar Monads which have lost or retracted their flagella. c, c. Monads about to be transformed into 
Amabie, d, ¢. Resulting Amoebze in active and motionless stages. ¢,/, g, 4. Stages by which motionless Amcebz become encysted. é,4, ¢, #2. 


Stages by which other Amcebz become resolved into Bacteria. 


organisms multiply by fission, each part becoming a 
perfect whole. The difference between crystals and or- 
ganisms is said to be less radical than has been supposed, 
and is mainly due to the much greater complexity and 
instability of the molecules which go to build up the 
latter. Crystals are statical; organisms, dynamical 
aggregations of molecules. Specks of new living matter 


* “The Beginnings of Life: being some account of the Nature, Modes of 
Origin, and ‘Transformations of Lower Organisms.” By H. Charlton Pas- 
tian, M.A, M.D, F.R.S. (2 vols. London: Macmillan ard Uo. 1872.) 


soon aggregate into certain definite forms just as crystals 
do, but being much more complex and unstable, they arc 
liable to much greater variations and successive modifi- 
cations. The excessive variability and instability of low 
forms of life is dwelt upon as an anomaly on the ordinary 
theory, when viewed in connection with their supposed 
wonderful stability for immense periods of time. It is 
generally believed that every one of the lower animals is 
a descendant of other low forms which lived in ages far 
anterior to the Silurian epoch. Many of the foraminifera. 
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for example, have hardly undergone any essential change, 
the same forms and varieties recurring at very distant 
geological periods. If, however, living matter does con- 


tinnally come into existence, the lowest forms will pro- | 


bably have been very similar in all ages ; and it is only as 
these forms developed into more complex organisms that 


the varying conditions of the different periods will have 
led to the development of specialised groups. 

The nature and mode of development of the low organ- 
isms found in infusions is next elaborately discussed, with 
_ the following result:—‘ No other conclusion remains for 

us, but that the several organisms are products of the 


Fic. 3.—Mopbe or Ortcin op ParamMecta—(x 800). 


a. First stage of differentiation. 6. Later stage, in which vacnole has appeared. 4%. Similar stage of much larger embryo. 


22, Another embryo which 


has segmented into four (only three parts visible). c. Later stage: embryo filled with large particles, and revolving within its cyst. d. Para- 


mmectune after it emerges from its cyst. 


direct developmental unfolding of new-born specks of 
living matter. And yet among these forms we see Bac- 
teria, Vibriones, Leptothrix, and Torule; Fungus fila- 
ments, with and without fructification ; Protamoebz and 
flagellated Monads; Pediastrece and Algoid filaments. 
All these are therefore proved with the greatest certainty 
to be interchangeable forms, which may be assumed on 
different occasions by newly evolved specks of living 
matter.” Evidence is also adduced of the changes in other 


e. Nassuéa-like form into which many afterwards passed, 


low forms. Green corpuscles thrown off from a single 
Lichen have been seen by Dr. Hicks to assume the forms 
and made of growth characteristic of no less than twenty- 
three supposed species of Algze; while gonidia from an 
Alga or from a Moss were developed into Lichens, Algix, 
or Mosses, according to the conditions under which they 
were placed, while they may sometimes give birth even to 
active Monads. 

Having clearly proved that Bacteria and other low 


Fic. 4.—HEgTERoGENETIC OxiciIn oF Monaps From NiTELLaA (CARTER)—(x 350): 


a. Contents of new-formed cyst separating into Protoplasm and dark brown refuse matter. 4, c, ¢. Segmentation of the Protoplasm into Monads, 
which afterwards escape from the ruptured cyst. ¢, 4, g. Different forms of the Monads. 4, z, 7. Forms of Ama:bz and Actinophrys which the 


Monads subsequently assume. 


organisms, which form a pellicle on the surface of infu- 
sions and other liquids, are produced de zovo in such in- 
fusions, the third part of the work, entitled “ Hetero- 
genesis,” is devoted to a history of the microscopical 
examination of the changes which take place in this 
pellicle, and of all that is at present known of the trans- 
formations of the various classes of organisms to which it 
gives birth. To make this part of the subject clearly in- 
telligible, it will be necessary to reproduce a considerable 
nuinber of the woodcuts by which these changes are illus- 
trated. One of the most simple series of changes—this 
transformation of motionless corpuscles into ordinary 


Amoebee—was closely watched by Dr. Bastian, and seen 
with the most perfect distinctness in thousands of in- 
stances. Fig. 4 shows the stages by which the more 
highly organised Monads are developed. The first step 
was an increase of the amount of gelatinous matter between 
the corpuscles or Bacteria, which gradually became less 
defined, and at iast scarcely visible in the protoplasmic 
mass, in which segmentation then began to take place, 
and continued till it separated into active Monads. After 
a time, however, these again began to change into Amaebe, 
and these latter, passing through a motionless and encysted 
stage, became resolved into Bacteria (Fig. 5). The whole 
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series of these changes occupied about ten days, In other ' Fungus germs arose; while an infusion in all other re- 


cases similar corpuscles developed into fungi; while in 
some instinces in the same pellicle the change into 
Amoebze on the one hand, and into Fungus germs on the 
other, went on simultaneously. It was soon discovered 
that the temperature at which the infusion was made was 
of great importance. If it had been heated to 212° F. no 
development beyond Bacteria occurred ; if at 149°—158° F, 


spects similar, but prepared at a temperature of 120°—130” 
F, gave rise to actively-moving Monads. 

A step further takes us to the “spontaneous eggs” of 
Pouchet, which are seen to be formed in the pellicle, and 
afterwards give birth to Paramecia — highly organised 
ciliated Infusoria. These never appear except in infusions 
made with cold water, and Dr. Bastian assures us that he 


Fic. 5—Mopes or Origin axp DevetopmMent or Cintatep InFusorIA—(x 600). 


a. A transforming Euglena with red ‘‘eye speck” still visible. 


& Asimilar body, having many of its chlorophyll corpuscles still green, fringed with 


almost motionless cilia. ¢. A completely decolourised sphere derived from a transformed Euglena, provided with a few partly motionless cilia. 
d, e. More advanced forms of a similar embryo developiag into a Dileptus(?). 7. Vorticella, soon after its emergence from a cyst of Euglena origia, 


which subsequently develops into a striated variety (¢). 


h. Alarge Chlorococcus-vesicle whose contents gradually undergo decolourisation (7), and 


at last become converted into an animalised mass (4), which gradually shapes itself into the form of an Oxytricha (7); this after a time ruptures its 


cyst aad soon takes on the characteristics shown at #2. 
Chlorococcus-. vesicles. 


z. A form of Plesconia derived from an embryo produced within other apparently similar 


Fic. 6.—Oricin of NEMATOIDS From Eucienat (Gros). 
a. A large Euglena which after encystment has undergone fission, whilst one of the halves has become decolourised. 4, An Euglena which has become 


coaverted into a decolourised embryonic mass, leaving only a small coloured remainder. 


e. Another decolonrised mass, which, after undergoing 


certain changes, becomes converted into a young Nematoid, as at (@). ¢, A female specimen of the developed Nematoid three weeks old, in whose 


ovaries two partially developed ova are seen. 


has verified Pouchet’s observations in all essential par- 
ticulars, as represented in Fig, 6; and the still more 
complex Vorticellz have been seen to arise in a similar 
manner. Now the germs of Ciliated Infusoria are com- 
paratively very large and easily recognisable; they have 
never, or very rarely, been discovered in the atmosphere ; 
and no competent observer could overlook them ; so that 
it isalmost impossible not to accept the fact of the origin 
of these organisms in the manner here described. 

The course of the argument is at this point interrupted 
by a chapter on the Atmospheric Germ Theory, which, 
though exceedingly interesting and well written, is quite 
out of place here; and we then come to some curious 


observations on the production of organisms within the 
closed cells of various plants. M. Trecul, a distinguished 
French botanist, has watched the formation of Amylobac- 
ters, low organism allied to Bacteria, and minute Fungi 
within the closed cells of living plants. In Ficus carica 
he discovered fungoid organisms within the completely 
closed cells of the medullary tissue, which, he believes, 
“negatives all ideas as to the introduction of germs from 
without.” Minute crystalline tetrahedrons in cells of the 
bark of common elder and other plants were actually seen 
to be transformed into Amylobacters. The transforma- 
tion of milk globules and a film of diluted cream-cheese 
into Fungus germs has also been closely watched by several 
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observers, and has convinced them that these organisms 
have not arisen from accidentally introduced spores, but 
by atrue heterogenetic transformation of the substance 
examined, Dr. Lionel Beale has discovered lowly vege- 
table organisms “in the interior of the cells of animals, 
and in the very centre of cells with walls so thick and 
strong that it seems almost impossible that such soft bodies 


could have made their way through the surrounding | 


medium.” Many other observers have even watched the 
transformation of the contents of healthy epithelial cclls 
into Bacteria and Vibriones ; and well-developed Fungi 
have been found within the uninjured eggs of birds and 
serpents. Now, all these facts, and a vast number of 
others detailed by Dr. Bastian, are claimed to be in com- 
plete harmony with thelfacts hc has already established by 
his experiments with hermetically closed flasks, and with 
the theory of Archebiosis, while they have always offered 
immense difficulties to the advocates of Homogenesis, 
and have never been explained but by means of pure 
assumptions of a most improbable character. 

We next come to the consideration of true Hetero- 
genesis among lower organisms. Dr. Braxton Hicks has 
observed the production of Ainazbx by the transformation 
of the chlorophyll and protoplasmic contents of the cells 
of Mossradicles. Mr. H. J. Carter has closely followed 
the changes occurring in the cells of Nitella, one of the 
Characex, resulting in the formation of Monads and 
Ameoebee, as represented in Fig. 1. A vast number of 
observations of a similar character by many different ob- 
servers are detailed, showing that the chlorophyll vesicles 
of Algae are sometimes metamorphosed even into Pedias 
tree, Desmids, and Diatoms. 

But we must pass on to still more remarkable facts. 
The cell contents of Conferve give rise to Euglene 
and Astasiz, beautiful green organisms which abound 
in stagnant water, and these undergo transforma- 
tions into a variety of higher or lower organisms, 
such as Diatoms, Ameebzx, and Ciliated Infusoria, 
the latter process being represented in Fig. 2, But 
Ciliated Infusoria themsclves undergo transformation 
into various forms of lower animals, among others into 
Rotifers. The low Euglene are also transformed into 
cither Rotifers, Tardigrades, or Nematoids, and the latter 
even grew into well-developed males and females (Fig. 
3). Still more extraordinary, if possible, is the trans- 
formation of the minute Algoid Chlorococcus into the 
large, complex, and well-known Rotifer, Aydatina senta. 
Concerning the reality of these transformations, astound- 
ing as they are, Dr. Bastian assures us he entertains not 
the slightest doubt, having traced them through all their 
stages. The extreme prevalence and almost universal 
distribution of certain common forms of Rotifers, Tardi- 
grades, and Nematoids, whose germs or ova are unusually 
large, and have been proved not to be universally pre- 
sent in the atmosphere, is inexplicable to those who 
disbelieve in the occurrence of heterogenetic transforma- 
tion. Not only is it said to be proved that such trans- 


formations occur among Algz, Fungi, Lichens, and | 


Mosses, in every group of animals belonging to the class 
Scolecida, and in some of the lowest Annelida, but also 
in some of the lowest Arthropoda. In concluding this 
part of his subject, our author remarks :—“ The fact that 
animals with such distinct and specific organs should arise 
in this definite manner from the reproductive products of 


a plant, will doubtless seem to many to flavour more of | 


fable than of fact. Aftcr the observations which have 
been detailed, however, wc must accept the occurrence of 
such phenomena as established facts, just as we are com- 
pelled, and are now quite accustomed, unhesitatingly to 
believe in the reality of other equally inexplicable phe- 
nomena. 
of the processes by which one minute vesicular mass of 
fatty and albuminoid particles develops into a man, 
another into a fish, and another into an insect, we may 
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then, with a little more show of reason, think of rejecting 
other more or less similar facts because they are incom- 
prehensible.” 

Passing now from facts and observations of which we 
have only been able to indicate the character and extent 
by a few examples, Dr. Bastian proceeds to discuss the 
nature of “individuals” and “species” bythe aid of the 
new light these researches have thrown upon them. He 
adopts the definition of an “individual” given by Herbert 
Spencer as being any organised mass “ having a structure 
which enables it continually to adjust its internal relations 
to external relations, so as to maintain the equilibrium of 
its functions,” and would define species to be any assem- 
blage of individuals which are enabled for many gcenera- 
tions to reproduce thcir like. But between these two he 
believes we must now establish a third category, for which 
he proposes the term “ Ephemeromorphs,” to include all 
those various forms which, although they sometimes pro- 
duce their like, are shown to be interchangeable, and 
which, occasionally or regularly, arise from, or give birth 
to, forms quite distinct from themselves. All groups in 
which there is no differentiation of sexes are probably 
Ephemeromorphs, and the phenomenon of “alternate 
generations” in sexual animals is thought to be a recur- 
rence to a partially Heterogenetic mode of reproduc- 
tion, 

The facts of Heterogenesis, if established, will un- 
doubtedly largely modify our views as to the universality 
of the action of “ Natural Selection.” They secm to show 
that among the lower organisms, unknown laws of 
“polarity ” akin to those which influence the production 
of crystals, but of infinitely greater complexity, directly 
cause the development of a vast variety of forms; while 
conditions of existence to a great extent determine the 
special forms that shall arisc in each individual case. 
For such creatures “laws of heredity” hardly exist, and 
if so, Natural Selection can have little or no power. If 
we consider the enormous variety of forms that have been 
here shown to arise by Heterogenesis, it becomes evident 
that the field of action for Natural Selection becomes 
thereby considerably reduced. Again, the experiments 
detailed by Dr. Bastian prove the overwhelming im- 
portance of external conditions in determining the form 
that shall be assumed by many of the lower organisms, 
just the reverse of what has been found to obtain among 
the higher animals. And, what is still more important, the 
varying conditions do not act by producing changes in the 
adult organism which may be transmitted to their off- 
spring, but actually so modify the developing germs as 
from a similar starting point to produce organisms which 
would rank as of distinct specics, genera, or even families, 
The change produced seems to be quite incommensurate 
with the modified conditions which lead to it, and we are 
thus forced to accept some form of belief in innate ten- 
dencies or laws of progressive development, dependent on 
the polarities, forms of equilibrium, and attractive or re- 
pulsive properties of the complex physiological units of 
which organisms are built up. Such views are generally 
repudiated by modern thinkers ; but Dr. Bastian believes 
they are necessitated by the facts now brought forward 
and that they are really not only in harmony with, but 
almost necessary deductions from, the principles of the 
philosophy of evolution. 

The phenomena of Heterogenesis also lead us to con- 
clusions as to the rate of change in time of lower organ- 
isms exactly the reverse of those generally held. From 
having mainly studied the higher forms of life, and from 
having ascertained that the complex actions and reactions 
of such organisms on each other have been more efficient 
in producing specific changes than mere variability or the 
influence of changed conditions, Mr. Darwin has been led 
to the conclusion that the rate of change of the early 
forms of life, which had far less complex actions and reac- 
tions among themselves, must have been exceedingly slow. 
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This has almost the appearance of a paradox, in view of 
the admitted fact of the extreme variability and instability 
of these lower forms ; yet it has been generally accepted 
as a sound inference from the law of natural selection, 
and has greatly increased the difficulty that has been felt 
as to the enormous time required for the development of 
all forms of life from the supposed primordial germs. But 
ifthe facts of Archebiosis and Heterogenesis are true, 
and all the lower forms of life are continually being 
produced de novo, under the influence of unknown laws 
of development, then we may fairly conclude that, when 
once the earth had arrived at conditions favourable to the 
production of living organic matter, the process of de- 
velopment would be rapid, and an iminense varicty of 
low forms of animals and vegetables would soon pcople 
it. Itis a fair inference, too, that if such complex or- 
ganisms as Ciliated Infusoria, Rotifers, Nematoids, and 
even simple Acari, can be developed independently of 
the slowly modifying influence of natural selection, the 
same laws of development will continue to act a sub- 
ordinate part much higher in the scale, and, by assisting 
natural selection in its work, may have enabled a much 
more rapid progress to be made. 

It is very strongly argued by Dr. Bastian that the con- 
ception of an origin of living organisms at a single remote 
epoch in past time, and the lineal descent of all existing 
organisms from those primal forms, is one quite opposed 
to the uniformitarian and the evolutional philosophy, and 
in the highest degree difficult to accept. It is almost 
inconceivable that Bacteria, Moulds, Monads, Amcebe, 
and a thousand other minute and simple organisms, 
should still exist so universally over the earth, and 
under such an infinite variety of simple forms, if 
all were descended from ancestors which could hardly 
have been more simple in the almost infinitely remote 
past, and which throughout all that time had been 
subject to those same causes of change and advance in 
complexity of organisation which have resulted in the 
varied forms of all the higher animals. Whatever laws 
and conditions led to the production of the earliest 
organisms, they are hardly likely to have been of so excep- 
tional a nature as never to have occurred since. It docs 
not seem probable that the very existence of life upon the 
carth depended on so rare and improbable a set of con- 
ditions that, having once occurred, they should never occur 
again in the whole period between some remote pre- 
Laurentian epoch and the present day. If, therefore, there 
is good evidence of the continued de xowvo production of 
lower forms of life,and of the direct transformation of 
these into various higher and more complex organisms, 
such a view will have many @ Przor¢ considerations in its 
favour, and will tend to bring the whole series of life- 
phenomena into greater harmony with those of inorganic 
nature, without in any way diminishing the mysterious 
grandeur that surrounds them. 

But if these views should be established, we shall have 
to form an entirely new conception of the genealogical 
history of the various existing organisms. We shall no 
longer have one “tree of life,” but a vast number of 
such trees, all having their roots in a similar substratum 
of the lowest organisms, evolved at various periods of the 
carth’s history, but differing greatly in their subsequent 
development. It is probable that by far the greater num- 
ber of these “trees of life” have become extinct at various 
periods of their growth, and that all existing living things 
belong to portions of but a few “trees,” some of 
which may be comparatively recent, while others may 
have their roots far back in the past, anterior to the earliest 
epochs of which geology affords us a record. [But not- 
withstanding this diversity and separateness of origin, 
through the whole life-history of our globe the progress of 
organisation seems to have been essentially similar ; which 
is readily explicable on the ground that living things, both 


develepment, are the immediate products of natural laws 
or material properties, which are probably the same now 
as they have ever been. Similar types of form may, 
therefore, again and again have arisen ; and Dr. Bastian 
remarks, that even “the vertebrate grade of organisation 
may have been attained by ultimate branches of different 
trees of life.” 1t remains to be seen how far this concep- 
tion will throw light on obscure and difficult questions of 
biological classification, and on those facts of geological 
succession which are most difficult to reconcile with the 
usual view of all organisms whatever having originated 
from a single almost infinitely remote source. 

It will now be seen, even from the very imperfect 
sketch of its subject-matter, how many questions of the 
highest scientific importance rise out of the facts adduced 
in Dr. Bastian’s work. It is not too much to say that, if 
its main conclusions are established, it will create a 
revolution in organic philosophy of equal importance 
with that which was effected by Mr. Darwin, whose 
observations and mo-t important theories will, however, 
remain unaffected by it. That gentleman has himself re- 
marked that “ analogy is a deceitful guide,” and it is only 
by analogy that he extends the laws he has established 
for the higher animals and plants to those lower forms 
with which Dr. Bastian des; and the establishment of 
facts proving that they cone under a different category 
will even relieve the theory of natural selection from some 
of its greatest difficulties, and neutralise some of the most 
serious objections that have been brought against it. The 
whole question, however, is primarily one of facts, and, 
however it may be ultimately decided, every lover of 
science must admire the courage and energy with which 
Dr. Bastian has taken up an unpopular subject, the skill 
and patience with which he has experimented, the labour 
which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the 
logical force as well as the philosophical spirit with which 
he has worked out his conclusions. It is a book that 
cannot be ignored, and must inevitably lead to renewed 
discussions and repeated observations, and through these 
to the establishment of truth. 

ALFRED R, WALLACE 


NOTES 


THE Lords of the Committee of Council on Education having 
decided to transfer the instruction in Physics, Chemistry, and 
Natural History from the Royal School of Mines in Jermyn 
Street, and the College of Chemistry in Oxford Street, to the 
new buildings in Exhibition Road, Sonth Kensington, notice has 
been given that in future the following courses of lectures and 
practical laboratory instruction will be givenat South Kensington 
at the date specified :—Chemistry by l’rof. Frankland, D.C.L, 
F.RS. A course of forty lectures on Inorganic Chemistry com- 
mencing 21st of October, 1872. A course of thirty lectures on 
Organic Chemistry commencing 13th of January, 1873. Labo- 
ratory instruction consisting of an elementary and an advanced 
conrse commencing on Ist of October. Biology by Prof. [Inxley, 
LL.D., F.R.S., a conrse of eighty lectures on Biology (or 
Natural Ilistory, including Paleontology) with laboratory in- 
struction, commencing the 7th of October, 1872. Physics by 
Prof. Frederick Guthrie. The course will consist of lectures, 
with laboratory work on the subject of the lectures, divided 
as follows :—Twelve lectures on Molecular Physics, Sound, &c., 
commencing 24th of February, 1873 ; fifteen lectures on Heat, 
commencing on 24th of March; fifteen lectures on Light, com- 
mencing on 12th of April; twenty lectures on Electricity and 
Magnetism, commencing on 19th of May. Each course will be 


as regards their origin and subsequent differentiation or | complete in itself, and may be taken separately, 
g 8 q | I y P Mf 


304 

THE Trustees of the British Museum have nominated Dr. 
Albert Giinther, F.R.S., to the post of ‘‘ Assistant Keeper ” in 
the Zoological Department, vacant by the decease of the late 
Mr. G. R. Gray. It nced hardly be said that no fitter appoint- 
ment could have been made. The vacancy occasioned by Dr. 
Giiuther’s promotion is, we understand, to be filled by Mr. R. 
B. Sharpe, F.Z.S., late Librarian to the Zoological Society, a 
young and rising Ornithologist, to whom the care of the National 
Collections of Birds will be entrusted. 

Ir is with great regret that we find there is too much 
truth in the report that the eminent astronomer and physicist M. 
Delaunay, Director of the Paris Observatory, has met his death 
by the upsetting of a boat while inan excursion on the Coast 
of Normandy. We hope In a future number ‘to give a_bio- 
graphy of this distinguished man, TJis loss is an irreparable 
one, not only to France, but to Science throughout the world. 


THE meeting of the British Association for 1873 will be held 
at Bradford, under the presidency of Mr. J. P. Joule, D.C.L., 
F.R.S. At the present meeting the Association loses, with great 
regret, the services of one of its permanent officers, Dr. Thomas 
Thomson, one of the general secretaries, who will be succeeded 
by Dr. Michael Foster, F.R.S. 

WE have to record the death of Sir Andrew Smith, K.C.B., 
Director-General of the Army Medical Department from 1851 
to 1858, at his residence in Alexander Square, Brompton, at the 
at the age of 75. Sir Audrew Smith is well and favourably known 
to zoologists by his “Illustrations of the Zoology of South 
Africa.” Wis complete and accurate knowledge of the various 
tribes of Southern Africa rendered his opinion of great value to 
successive Governments, and it was upon his representation and 
advice that the district of Natal was constituted a colony. 

ALTHOUGH we can quite sympathise with those feelings 
which induced Mr. Fawcett to bring on the Ayrton-Hooker 
question in the louse of Commons at all hazards, we consider 
that it is extremely unfortunate that Sir John Lubbock’s deter- 
mination to postpone it till next session—when the true opinion 
of the House, if necessary, would have been elicited—was not 
carried out. Asit is, Mr. Ayrton has had an opportunity of 
exhibiting himself in his true character, which, however, was 
pretty well known before; and Mr. Gladstone has had an op- 
portunity of again learning from the public press, in no hesi- 
tating tone, what is thought of his fvet‘cé; but the case itself 
has not progressed siuce the time we last referred to it, 

Iw his annual address as president of the Pharmaceutica] 
Society, delivered at Brighton on ‘Tuesday morning, Mr. H. B. 
Brady advocated the application of a portion of the surplus funds 
of the Society to the encouragement of scientific training. He 
enunciated the very sound proposition that beyond an invest- 
ment sufficient to guarantee the means of carrying out the 
examining and goveruing functions entrusted to the Society by 
Government, there can be no excuse for the accumulation of 
wealth. Constantly recurring investments represent good left 
undone, opportunities unaccepted. Nor in this hoarding of 
money instead of science is the Pharmaceutical Society true to 
the spirit of its founders. The Society was formed to do in a 
collective capacity what could not be done by individuals. ‘‘ It 
has seemed to ine,” he continued, ‘‘ that the most substantial aid 
which could be rendered in the direction alluded to would be the 
setting apart of a number of free benches in the Society’s labo- 
ratory for students who, having passed the Major examination 
with credit, might desire to continue their studies. ‘These should 
even be endowed with a small annual income, under certain con- 
ditions, if found necessary. The only primary stipulation should 
be that, possessing the requisite preliminary knuwledge, the re- 
cipient should be ready to work for the advancement of pharmacy 
under the direction of the professor. The effect of half-a-dozen 
ora dozen men so trained, sent out annually from Bloomsbury 
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Square, would he to make a British school of pharmacy the like 
of which has never existed ; and were this carried out, the most 
serious difficulties in the way of provincial education would re- 
solve themselves in a few years.” Should the Pharmaceutica 
Society follow this admirable advice of its president, it will place 
itsclf distinctly in the van of our learned societies, and wil} 
furnish an example which might be well followed by some of the 
others with their too abundant invested property. 


A MONUMENT in honour of Jahn, the founder of the German 
Turnvereine, was unveiled on Saturday on the |Taasenheide, near 
Berlin, amid enthusiastic acclamations. When shall we, as a 
nation, delight to honour in a similar manner the physical bene- 
factors of mankind ? 


THE French Academy has elected M. Loewy, Titular 
Astronomer to the National Observatory, to a seat at the 
Bureau de Longitudes, vacant by the death of M. Laugier. 


One of the biennial posts for practical work at the Laboratory 
of Cryptogamic Botany at Pavia isnow open. There is attached 
to it a honorarium of 700 francs. 


Lorp NortrHprook has shown his appreciation of the value 
of scientific research by offering a gold medal for competition by 
the students of the Calcutta Medical College for the best essay 
on the exciting causes of fever, with special reference to the 
calamity which has for a long time devastated the Burdwan 
district in India, and the measures, sanitary or other, to be 
adopted for their remedy and prevention. 


A METEOROLOGICAL Congress Is being held at Leipzig from 
the 14th to the 16th inst. inclusive. 


Tur establishment of the College of Physical Science at New- 
castle-on-Tyne has been followed by the formation of a similar 
scheme for another of our industrial centres, Birmingham, the 
necessary endowments being, on this occasion, given by the 
munificence of a single private individual, Mr. Josiah Mason, to 
whom Birmingbam already owes so much in various ways. Being 
deeply convinced (Mr. Mason says, in his trust-deed) from long 
and varied experience in different branches of manufacture, of 
the necessity for and benefit of thorough systematic scientific in- 
struction ‘specially adapted to the practical, mechanical, and 
artistic requirements of the manufactures and industrial pursuits 
of the Midland district, and particularly of the boroughs of 


Birmingham and Kidderminster, he has determined to devote a 


portion of his remaining property to the foundation of an institu- 
tion wherein such systematic scientific instruction may be given. 
With this object he assigns certain freehold and leasehold property 
situate in various parts of the town, which may be roughly esti- 
mated worth not less than 100,000/., to a body of trustees in 
trust for the purposes of the college. Out of the net income a 
sum not exceeding one-tenth may be set apart annually for pro- 
viding scholarships, exhibitions, and other prizes, premiums, or 
gratuities, for the pupils, the remainder going to the general sup- 
port of the college, the payment of professors, &c. Instruction 
is to be provided by means of classes in mathematics, physics, 
chemistry, the natural sciences (especially geology and minera- 
logy, with their application to mines and metallurgy), botany, 
zoology, physiology, the English, French, and German languages, 
mechanical drawing, and architecture. In addition to these 
means of instruction, the trustees may arrange for popular or 
unsystematic teaching by means of additional lectures or classes 
upon any subjects comprised In the regular curriculum. While 
no person is to be admitted to the benefit of the institution who 
is not for the time being wholly or principally dependent for a 
livelihood upon his own skill or labour, or upon the support of 
his parents, or upon some otber person or persons, the poorer 
classes of the community are not to be considered as having any 
exclusive right to the benefit of the institution, An excellent site 
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for the new college has already been sv_ured in the immediate 
vicinity of the Birmingham Town-hall, and now that the list of 
trustees is completed, the college may be cxpected to assume 
form very shortly. 


THE announcement, a year or two ago, of the purchase by an 
American of the celebrated [lay collection of Egyptian anti- 
quities, at the time on exhibition at the Crystal Palace in 
London, created quite a sensation, in view of its intrinsic value 
and the desire which had been manifested to procure it for 
the British Museum, In the increasing rarity of objects of this 
kind, resulting from the great demand on the part of national 
museums throughout the world, it is believed quite unlikely that 
such a collection will again be bronght together. Its richness in 
mummies, objects in bronze, marble, alabaster, Xc., together 
with those of smaller size usually found in Egyptian tombs and 
elsewhere, is very great. While this collection does not embrace 
many statues or immense sarcophagi, it is believed to be eqnal to 
any in the completeness of its series of the smaller objects of 
religious and domestic Egyptian antiquity, and not inferior to the 
best collections of Paris, London, Berlin, or Leyden. It was 
purchased by Mr. Samuel A. Way, of Boston, and removed to 
that city, and offered to the Museum of Fine Arts, under certain 
conditions, which the directors did not think best to accept. At 
the death of Mr. Way, however, it passed into the possession of 
Mr. Charles Granville Way, himself an artist of merit, who has 
in turn offered it to the same establishment withont condition 
other than it is to be kept in a room by itself, and to be called 
the Way Collection. This stipulation, we learn from /arfer’s 
IWekly, was gladly agreed to, and the collection nccepted by the 
trustees, and its treasures will doubtless before long be opened to 
the public. 


Farper's Weekly states that among some collections of speci- 
mens of natural history and ethnology lately presented by 
Governor W. M. F. Amy, of New Mexico, to the Smithsonian 
Institution, were some mastodon remains, whicli were submitted 
by Prof. Ienry to Prof. Leidy for examination. These were 
found to indicate the existence of a very remarkable species of 
mastodon (J/. odscurus), very different trom the common JA/. 
americanus, and previously known only by a few fragments from 
California and a tooth found many years ago in the Miocene 
formation of Maryland. One peculiarity of this species consists 
in the existence of enamel on thie tusks of the upper jaw, which 
does not occur in the more modern J/. americanus. It also had 
tusks in the lower jaw, projecting from the prolongation of the 
jaw, as in the adult of the Miocene Afastodon angustidens of 
Europe, and known only in the young animal of AZ. americanas. 
The specimen referred to will be figured by Prof. Leidy in his 
forthcoming report to Dr. Hayden on the vertebrate fossils of 
the Western Territories. 


Tue second part of ‘‘ Mycological Illustrations of New and 
Rare Fungi,” cdited by W. W. Saunders, F.R.S., with illnstra- 
tions by Mr. Worthington Smith, will be ready in a few 
days. Although more than a twelvemonth has elapsed since the 
publication of the first part, it is hoped that in future the parts 
will be issued more regularly at about quarterly intervals. 


WE have just received the ‘‘ Monthly Record of Results 
of Observations in Meteorology, Terrestrial Magnetism, &c., 
taken at the Melbourne Observatory during March, 1872; 
together with Abstracts from Meteorological Observations 
obtained at varions localities in Victoria, under the superin- 
tendence of Robert L. J. Ellery, Government Astronomer.” 
Prefixed is a useful table of the averages and extremes of diffe- 
rent meteorological elements at Melbourne and other localities 
for a number of years; and the tables which follow, showing 
the daily registrations for the month of March, seem sufficiently 
minute in detail and drawn up with great care. 
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THE BRITISH ASSOCIATION MEETING AT 
BRIGHTON 


FROM Edinburgh to Brighton is a great leap, and the 

change is not merely one of clime and latitude. 
Two towns could hardly be found presenting a greater 
contrast. We exchange an ancient seat of learning for a 
modern watering place, the narrow streets and lofty 
houses of the Old Town for the palatial dwellings of the 
Steyne, Arthurs Seat for the New Chain Pier, the 
memory of Scott for that of the Prince Regent. So far 
the migration has little to recommend it ; but then we 
have the set-off of being within easy reach of London ; 
the British Association has, in fact, never before held its 
meetings so near the capital, and the present may be 
looked on as an experimental trial of a metropolitan 
meeting, 

The list of officers of the meeting, and of the sections, 
has already been announced. The following is the diary 
of proceedings for each day :— 

Wednesday, August 14—General Committee in the 
Town Hall, at 1 P.M.; Committees of Sections, at 2 P.M. ; 
Inaugural Address by the President, inthe Dome, at 8 P.M. 
Thursday, August 15 —Committees of Sections, at 10 A.M. ; 
Sections, at 11 A.M. ; so/yvée in the Dome, Corn Exchange 
and Museum, at § p.m. Friday, August 16—Committees 
of Sections, at 10 A.M.; Sections, at 11 A.M.; discourse 
in the Dome by Prof. P. Martin Duncan, F.R.S., on the 
Metamorphoses of Insects, at half-past 8 p.M. Saturday, 
August 17—Committees of Sections, at 10A.M.; Sections, 
at II A.M. Excursions: lecture to working men by Wm. 
Spottiswoode, LL.D., F.R.S., on Sunshine, Sea, and Sky, 
in the Dome, at 8 P.M. Monday, August 1g —Commitiees 
of Sections, at 10 4.M.; Sections, at 11 A.M.; General 
Committee in the Town Hall, at 3 P.M.; discourse in the 
Dome by Prof. W. K. Clifford, on the Aims and Instru- 
ments of Scientific Thought, at half-past 8 p.m. Tuesday, 
August 20—Committees of Sections, at 10 A.M. ; Sections, 
at I1 A.M.; soévée in the Dome, Corn Exchange and 
Museum, at 8 P.M. Wednesday, August 21—General 
Committee in the Town Hall, at 1 P.M.; concluding 
General Meeting in the Dome, at half-past 2 P.M. 
Thursday, August 22— Excursions, 

The reception room will be in the New Museum and 
Library, Pavilion, and the following will be the rooms for 
meetings of Sections :—A, Mathematical and Physical 
Science, Albion Room; B, Chemical Science, Lecture 
Room, New Museum; C, Geology, Town Hall; D, 
Biology, Pavilion; E, Geography, Concert Hall, Middle 
Street; F, Economic Science and Statistics, Old Ship 
Assembly Rooms; G, Mechanical Science, Friends’ 
Meeting House, Ship Street. 

An Exhibition of objects of interest and works of art 
will be on view, during the meeting, in the Corn Exchange, 
New Museum and Library, and the following Excursions 
have been arranged :—Saturday afternoon, August 17— 
(1) To Glynde Station, for Glynde Place, the Chalk Pits, 
and Mount Caburn ; to Glynde Station, for Firle Place 
and Beacon ; (2) to Lewes, Southover, and Mount Harry, 
returning to Stanmer Park; (3) to Worthing, thence to 
Cissbury, for the excavations by Captain Oliver, and then 
to Findon ; (4) to Bramber, then to Steyning and Wiston. 
Thursday, August 22—({1) To Pevensey, Hastings, and 
Battle Abbey, thence{to the Sub-Wealden Boring, or to 
Norman Hurst (residence of Mr. Thomas Brassey, M.P.) ; 
(2) to Arundel, Amberley, and Parham; (3) to Chichester 
and Goodwood; (4) to Portsmouth, for steamer through 
the Solent for Alum Bay, the Needles and Freshwater 
Bay, Isle of Wight; to Portsmouth, for the Dockyard, 
Shipping, &c.; (5) to Hayward’s Heath, for Paxhill, 
Wakehurst Place, West Hoathly Rocks, and Whiteman’s 
Green Quarry, Cuckfield. 

The Marine Aquarium, of which we shall take an oppor- 
tunity of giving an account when it is ina more complete 
state, will of course be one of the chief objects of attrac- 


tion to all the members of the Association, who will be 
admitted free, but “ only a limited number daily.” The 
great number of Lady Associates already announced is a 
prominent feature of the present meeting. 

The following distinguished foreigners have already an- 
nounced their intention of being present, viz. :— 

Prof. liéhert, President of the Geological Society of 
France; Prof. van Benéden, of Louvain, and his son, a 
nituralist of great ability ; Prof. Janssen, of Paris ; Prof. 
Panceri, of Naples; Prof. H. A. Nicholson, of Toronto ; 
Prof, Zengler, of Prague; Prof. Hale, of Albany, U.S. ; 
while invitations have been sent to the following, who have 
been compelled reluctantly to decline the invitation :— 

Prof. Hofmeister, Prof. Sir W. G. Logan, of Montreal ; 
Prof. Clebsch, of Gottingen; Prof. Daubrée, of Paris ; 
Prof. Young, of Dartmouth College, U.S.; Prof. Asa 
Gray, of Cambridge, U.S.; Prof. Gibbs, of Cambridge, 
U.S.; Principal Dawson, of Montreal; M. Quatrefages, 
of Paris ; Prof. Kirchhoff, of Heidelberg ; Prof. Helmholtz, 
of Berlin; Prof. Shaler, of Harvard College, U.S. 

The customary courtesy of the officers of the Associa- 
tion has enabled us to give our readers this week the 
President’s Address, as well as the opening addresses in 
Sections A, B, C,and D. 


INAUGURAL ADDRESS OF Dr. WILLIAM CARPENTER, F.R.S., 
PRESIDENT 


THIRTY-SIX years have now elapsed since at the first and (1 
regret to say) the only meeting of this Association held in 
Bristol—which Ancient City followed immediately upon our 
National Universities in giving it a welcome—I enjoyed the 
privilege which I hold it one of the most valuable functions of 
these Annual assemblages to bestow; that of coming into per- 
sonal relation with those distinguished Men whose names are to 
every cultivator of Science as ‘‘household words,” and the light 
of whose brilliant example, and the warmth of whose cordial 
encouragement are the most precious influences by which his own 
aspirations can be fostered and directed. Under the Presidency 
of the Marquis of Lansdowne, with Conybeare and Prichard as 
Vice-Presidents, with Vernon Harcourt as General Secretary, 
and John Phillips as Assistant Secretary, were gathered together 
Whewell and Peacock, James Forbes and Sir W. Kowan 
Hamilton, Murchison and Sedgwick, Buckland and De la Beche, 
Henslow and Daubeny, Roget, Richardson, and Edward Forbes, 
with many others, perhaps not less distinguished, of whom my 
own recollection is Tess vivid. 

In his honoured old age, Sedgwick still retains, in the Acade- 
mic home of his life, all his pristine interest in whatever bears 
on the advance of the Science he has adorned as well as 
enriched ; and Phillips still cultivates with all his old enthusiasm 
the congenial soil to which he has been transplanted. But the 
rest—our fathers and elder brother,—* Where are they?” It 
is for us of the present generation to show that they live in our 
lives ; to carry forward the work which they commenced ; and to 
transmit the influance of their own example to our own successors. 

There is one of these great men, whose departure from among 
us since last we met claims a special notice, and whose life—full 
as it was of years and honours—we should have all desired to see 
prolonged for a few months, conld its feebleness have been un- 
attended with suffering. Vor we should all then have sympa- 
thised with Murchison, in the delight with which he would have 
received the intelligence of the safety of the friend in whose 
scientific labours and personal welfare he felt to the last the 
keenest interest. That this intelligence, which our own Expe- 
dition for the relief of Livingstone would have obtained (we will 
hope) a few months later, should have been brought to us through 
the generosity of one, and the enterprising ability—may I not 
use our peculiarly English word, the ‘‘ pluck ”’—of another of 
our American brethren, cannot but be a matter of national regret 
tous. But let us bury that regret in the common joy which both 
Wations feel in the result ; and while we give a cordial welcome 
to Mr. Stanley, let us glory in the prospect now opening, tht 
England and America will co-operate in that noble object which 
—far more than the discovery of the Sources of the Nile—our 
great Traveller has set before himself as his true mission, the 
Extinction of the Slave Trade. 

At the Iast Meeting of this Association 1 had the pleasure of 
being able to announce that I had received from the First Lord 
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of the Admiralty a favonrable reply to a representation I had 
ventured to make to him, as to the importance of prosecuting on 
a more extended scale the course of inquiry into the Physical and 
Biological conditions of the Deep Sea, on which, with my col- 
leagues Prof. Wyville Thomson and Mr. J. Gwyn Jeffreys, I had 
been engaged for the three preceding years. That for which I 
had asked was a Circumnavigating Expedition of at least three 
years’ duration, provided with an adequate Scientific Staff, and 
with the most complete Equipment that our experience could 
devise. The Council of the Royal Society having been led by 
the encouraging tenor of the answer I had received, to make a 
formal application to this effect, the liberal arrangements of the 
Government ‘have been carried out under the advice of a Scien- 
tific Committee which included Representatives of this Associa- 
tion. II.M. ship Challengrr, a vessel in every way suitable for 
the purpose, is now being fitted ont at Sheerness ; the command 
of the Expedition is intrusted to Captain Nares, an Officer of 
whose high qualifications I have myself the fullest assurance ; 
while the Scientific charge of it will be takea by my excellent 
friend Prof. Wyville Thomson, at whose suggestion it was that 
these investigations were originally commenced, and whose zeal 
for the efficient prosecution of them is shown by his relinquish- 
ment for a time of the important Academic position he at present 
fills. It is anticipated that the Expedition will sail in November 
next ; and I feel sure that the good wishes of all of you will go 
along with it. 

The confident anticipation expressed by my predecessor, that 
for the utilisation of the total Eclipse of the Sun then im- 
pending, our Government would ‘‘exercise the same wise 
liberality as heretofore in the interests of Science,” has been 
amply fulfilled. An Eclipse-Expedition to India was organised 
at the charge of the Home Government, and placed under the 
direction of Mr, Lockyer; the Indian Government contributed 
its quota to the work ; and a most valuable body of resulis was 
obtained, of which, with those of the previous year, a Report is 
now being prepared under the direction of the Council of the 
Astronomical Society. 

It has been customary with successive occupants of this Chair, 
distinguished as Leaders in their several divisions of the noble 
Ammy of Science, to open the proceedings of the Mectings over 
which they 1espectively presided, with a Discourse on some 
aspect of Nature in Relation to Man. But I am not aware that 
any one of them has taken up the other side of the inquiry—that 
which concerns Man as the ‘Interpreter of Nature ;” and I have 
therefore thought it not inappropriate to lead you to the con- 
sideration of the Mental processes, by which are formed those 
fundamental conceptions of Matter and Force, of Cause and 
Effect, of Law and Order, which furnish the basis of all scientific 
reasoning, and constitute the PhzJosophia prima of Bacon. There 
is a great deal of what I cannot but regard as fallacious and mis- 
leading Philosophy—‘‘ oppositions of Science falsely so called” 
abroad in the world at the present time. Andi I hope to 
satisfy you, that those who set up ¢helr ow conceptions of the 
Orderly Scquence which they discern in the Phenomena of 
Nature, as fixed and determinate Zazs, by which those phe- 
nomena not only aye within all Iluman expericnce, but always 
have been, and always must be, invariably governed, are really 
guilty of the Intellectual arrogance they condemn in the Systems 
of the Ancients, and place themselves in diametrical antagonism 
to those real Philosophers, hy whose comprehensive grasp and 
penetrating insight that Order has been so far disclosed. For 
what love of the Truth, as it is in Nature, Was ever more con- 
spicuous than that which Kepler displayed in his abandonment 
of each of the ingenious conceptions of the Planetary System 
which his fertile Imagination had successively devised, so soon as 
it proved to be inconsistent with the facts disclosed by observa- 
tion? In that almost admiring description of the way in which 
his enemy Mars, ‘whom he had left at home as a despised 
Captive,” had ‘‘ burst all the chains of the equations, an] broke 
forth from the prisons of the tables,” who does not recognise the 
justice of Schiller’s definition of the real Philosopher, as one who 
always loves Truth better than his System? And when at last 
he had gaincd the full assurance of a success so complete that (as 
he says) he thought he must be dreaming, or that he had been 
reasoning in a circle, who does not feel the almost sublimity of 
the sclf-abnegation, with which, after attaining what was in his 
own estimation such a glorious reward of his life of toil, disap- 
pointment, and self-sacrifice he abstains from claiming the 
applause of his contemporaries, but leaves his fame to after ages 
iu these noble words :—‘‘ The book is written ; to be read cither 
now or by posterity, 1 care not which. It may well wait a 


Aug. 15, 1872] 


century fora reader, a3 God has waited six thousand years foran 
observer,” 

And when a yet greater than Kepler was bringing to its final 
issue that grandest of all Scientific Conceptions, long pondered 
over by his almost superhnman inte!lect—which linked together 
the Ileavens and the Earth, the Planets and the Sun, the Pri- 
maries and their Satellites, and included even the vagrant 
Comets, in the zexws of a Universal Attraction—establishing for 
all time the truth for whose utterance Galileo had been con- 
demned, and giving to Kepler's Laws a significance of which 
their author had never dreamed—what was the meaning of that 
agitation which prevented the Philosopher from completing his 
computation, and compelled him to hand it over to his friend ? 
That it was not the thought of his own greatness, but the glimpse 
of the grand Universal Order thus revealed to his mental vision, 
which shook the serene and massive soul of Newton to its foun- 
dations, we have the proof in that beautiful comparison ia which 
he likened himself to a Child picking up shells on the shore of 
the vast Ocean of Truth—a comparison which will be evidence 
to all time at once of his true Philosophy with his profound 
Ilumility. 

Thongh it is with the Intellectual Representation of Nature 
which we call Sezexce, that we are primarily concerned, it will 
not be without its use to cast a glance in the first instance at the 
other two principal characters under which Man acts as ber In- 
terpreter—those, namely, of the Artist and of the Poet. 

The Artist serves as the Interpeter of Nature, uct when he 
works as the mere copyist, delineating that which he sees with 
his bodily eyes, and which we could see as well as ourselves ; but 
when he endeavours to awaken within us the perception of those 
beauties and harmonies which his own trained sense has recog- 
nised, and thus impart to us the pleasure he has himself derived 
from their contemplation. As no two Artists agree in the original 
constitutions and acquired habits of their Minds, all look at 
Nature with different (mental) eyes ; so that to each, Mature is 
what he individually sees in her. 

The Poet, again, serves as the Interpreter of Nature, not so 
much when by skilful word-painting (whether in prose or verse) 
he calls up before our mental vision the picture of some actual 
or ideal scene, however beautiful ; as when, by rendering into 
appropriate forms those deeper impressions made by the Nature 
around him on the Moral and Emotional part of his own Nature, 
he transfers these impressions to the corresponding part of 
ours. For it is the attribute of the true Poet to penetrate the 
secret of those mysterious influences which we all unknowingly 
experience ; and having discovered this to himself, to bring 
others, by the power he thus wields, into the like sympathetic 
relation with Nature—evoking with skilful touch the varied 
response of the Soul's finest chords, heightening its joys, assuag- 
ing its griefs, and elevating its aspirations. Whilst, then, the 
Artist aims to picture what he sees in Nature, it is the object of 
the Poet to represent what he /c/s in Nature; and to each true 
Poet, Natere is what heindividually finds in her. 

The Philosopher's interpretation of Nature seems less indi- 
vidual than that of the Artist or the Poet, because it is based 
on facts which any one may verify, and is elaborated by reason- 
ing processes of which all admit the validity. He looks at the 
Universe as a vast Book lying open before him, of which he has 
in the first place to learn the characters, then to master the lan- 
guage, and finally to apprehend the ideas which that language 
conveys. In that Book there are many Chapters, treating of dif- 
ferent subjects; and as Life is too short for any one man to 
grasp the whole, the Scientific interpretation of this Book comes 
to be the work of many Intellects, differing not merely in the 
range but also in the character of their powers. But whilst there 
are ‘‘diversities of gifts,” there is ‘‘the same spirit.” While 
each takes his special direction, the general Method of study is 
the same forall. And it is a testimony alike to the truth of that 
Method and to the Unity of Nature, that there is an ever-in- 
creasing tendency towards agreement among those who use it 
aright—temporary differences of interpretation being removed, 
sometimes by a more complete mastery of her language, some- 
times by a better apprebension of her ideas—and lines of pur- 
suit which had seemed entirely distinct or even widely divergent, 
being found to lead at last to one common goal. And it is this 
agreement which gives rise to the general belief—in many, to 
the confident assurance—that the Scientific interpretation of 
Nature represents her not merely as she seems, but as she 
really ts. 

When, however, we carefully examine the foundation of that 
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assurance, we find reason to distrust its security; for it can be 
shown to be no less true of the Scientific conception of Nature, 
than itis of the Artistic or the Poetic, that it is a representation 
fram.d by the Mind itself out of the materials supplied by the 
impressions which external objects make upon the Senses ; so 
that to each Man of Science, Vature is what he individually be 
lieves her fo be, And that belief will rest on very different bases, 
and will have very unequal values, in different departments of 
Science. Thus, in what are commonly known as the ‘‘ exact” 
Sciences, of which Astronomy may be taken as the type, the 
data afforded by precise methods of observation can be made the 
basis of reasoning, in every step of which the Mathematician 
feels the fullest assurance of certainty ; and the final deduction is 
justified either by its conformity to known or ascertainable facts 
—as when Kepler determined the elliptic orbit of Mars ; or by 
the fulfilment of the predictions it has sanctioned—as in the oc- 
currence of an Eclipse or an Occultation at the precise moment 
specified many years previously ; or, still more emphatically, by 
the actual discovery of phenomena till then unrecognised—as 
when the Perturbations of the planets, shown by Newton to be 
the necessary results of their mutual attraction, were proved by 
observation to have a real existence ; or as when the unknown 
disturber of Uranus was found in the place assigned to him by 
the computations of Adams and Le Verrier, 

We are accustomed, and T think most rightly, to speak of 
these achievements as triumphs of the Human Intellect. But 
the very phase implies that the work is done by Mental Agency ; 
and the coincidence of its results with the facts of observation is 
far from proving the Intellectual process to have been correct. 
For we learn from the honest confession of Kepler, that he was 
led to the discovery of the Elliptic orbit of Mars by a series of 
happy accidents, which turned his erroneous guesses into the 
right direction; and to that of the passage of the Radius 
Vector over egual areas in equal times, by the notion of a 
whirling force emanating from the Sun, which we now regard 
as an entirely wrong conception of the cause of orbital revolu- 
tion.* It should always be remembered, moreover, that the 
Ptolemaic system of Astronomy, with all its cumbrons ideal 
mechanism of ‘‘ Centric and Excentric, Cycle and Epicycle, 
Orb in Orb,” did intellectually represent all that the Astronomer, 
prior to the invention of the Telescope, could see from his actual 
standpoint, the Earth, with an accuracy which was proved by 
the fulfilment of his anticipations. And in that last and most 
memorable prediction which has given an imperishable fame to 
our two illustrious contemporaries, the inadequacy of the basis 
afforded by actual observation of the perturbations of Uranus 
required that it should be supplemented by an assumption of the 
probable distance of the disturbing Planet beyond, which has 
been shown by subsequent observation to have been only an 
approximation to the truth. 

Even in this most exact of Sciences, therefore, we cannot pro- 
ceed a step without translating the actual Phenomena of Nature 
into Intellectual Representations of those phenomena; and it is 
because the Newtonian conception is not only the most simple, 
but is also, up to the extent of our present knowledge, wziversat 
in its conformity to the facts uf observation, that we accept it 
as the only Scheme of the Universe yet promulgated, which 
satisfies our Intellectual requirements. 

When, under the reign of the Ptolemaic System, any new in- 
equality was discovered in the motion of a Planet, a new wheel 
had to be added to the ideal Mechanism—-as Ptolemy said, ‘‘to 
save appearances.” If it should prove, a century hence, that 
the motion of Neptune himself is disturbed by some o her aitrac- 
tion than that exerted by the interior Planets, we should con- 
fidently expect that not an éda/ but a vea/ cause for that disturb- 
ance will be found in the existence of another Planet beyond. 
But I trust that I have now made it evident to you, that this 
confident expectation is not justified by any absolute ne-essity of 
Nature, but arises entirely out of or defef in her Uniformity ; 
and into the grounds of this and other Primary Beliefs, which 
serve as the foundation of all Scientific reasoning, we shall pie- 
sently inquire. 

There is another class of cases, in which an equal certainty is 
generally claimed for conclusions that seem to flow immediately 
from observed facts, though really evolved by Intellectual pro- 
cesses ; the apparent simplicity and directness of those processes 
either causing them to be entirely overlooked, or veiling the as- 
sumptions on which they are based. Thus Mr. Lockyer 

* See Drinkwater's '‘ Life of Kepler,” in the Library of Useful Know. 
ledge, pp. 26 35. 


speaks as confidently of the Sun’s Chromosphere of incan- 
descent Ilydrogen, and of the local outbursts which cause 
it to send forth projections tens of thonsands of miles high, 
as if he had been able to capture a flack of this gas, and 
had generated water by causing it fo unite with oxygen. 
Yet this confidence is entirely based on the assumption 

that a certain line which is seen in the Spectrum of 
a hydrogen flame sezzs hydrogen also when seen in the spect- 
rum of the Sun's chromosphere ; and high as is the probability of 
that assumption, it cannot be regarded as a demns'rative cec- 
tainty, sinc it is by n> means inconceivuble thit the sume line 
muh be produced by some ofher substance at present unknown 

And so when Dr, Uluggins deduces from the different relative 
pesitions of certain lines in the spectra of different Stars, that 
these Stars are moving from or towards us in space, his admirable 
train of reasoning is based on the assumption that these lines 
have the same measnine—that is, that they represent the same 
elemertts—in every luminary. That assumption, like the pre- 
ceding, may be regarded as possessing a sufficiently high pro- 
bahility to jus‘ify the reasoning based upon it; more especially 
since, by the other researches of that excellent observer, the sanie 
Chemical elements have been detected as vapours in those filmy 
cloudlets which seem to be stars in an early stage of consolida- 
tion, But when Frankland and Lockyer, secing in the spectrum 
of the yellow Solar prominences a certain bright line not identi- 
fable with that of any known Terrestrial flame, attribute this to 
a hypothetical new substance which they propose to call ITelium, 
itis obvions that their assumption rests on a far less secure 
foundation ; until it shall have received that verification, which, 
in the case of Mr. Crookes’s researches on Thallium, was afforded 
by the actual discovery of the new metal, whose presence had 
been indicated by him by a line in the Spectrum not attributable 
to any substance then known, 

In a large number of other cases, moreover, our Scientific 
interpretations are clearly matters of judyment ; and this is 
eminently a Zersonal act, the value of its results depending in 
each case upon the qualifications of the édivédual for arriving at 
a correct decision. 
dictated by what we term ‘‘ Common Sease,” as to matters on 
which there seems no room for difference of opinion, because 
every sane person comes to the same conclusion, although he may 
be able to give no other reason for it than that it appears to him 
**self-evident.” Thus while Philosophers have raised a thick 
cloud of dust in the discnssion of the basis of our belief in the 
existence of the world external to ourselves—of the Non Ezo, 
as distinct from the Ego—and while every Logician claims to 
have found some flaw in the proof advanced by every other— 
the Common Sense of Mankind has arrived at a decision that is 
practically worth all the arguments of all the Philosophers who 
lave fought again and again over this battle-ground. And I 
think it can be shown that the trustworthiness of this Common 
Sense decision arises from its dependence, not on any one set of 
Experiments, hut upon veer uzconscious co-ordination of the whale 
aggregate of our £xperiences—not on the conclusiveness of any 
one train of Reas ming, but on the convergence of all our lines of 
thought towards this one centre, 

Now this ‘Common Sense,” disciplined and enlarged by 
appropriate culture, becomcs one of our inost valuable instra- 
ments of Scientific inquiry ; affording in many instances the hest, 
and sometimes the only, basis fur a rational conclusion, Let us 
take as a typical case, in which no special knowledge is required, 
what we are accustomed to call the ‘ flint implements” of the 
Abbeville and Amiens gravel-beds. No logical proof can be 
adduced that the peculiar shapes of these flints were given to 
them by ITuman hands ; but does any unprejudiced person now 
donbt it? The evidence of desi, to which, after an examina- 
tion of one or two such specimens, we should only he justified ia 
attaching a probable value, derives an irresistible cogency from 
accumulation. On the other hand, the é:vprobability that these 
flints acquired their peculiar shape by acctifent, becomes to our 
minds greater and greater as more and more sach specimens are 
found ; until at last this hypothesis, although it cannot be 
directly disproved, is felt to be almost inconceivable, except hy 
minds previously ‘‘ possessed” by the ‘*dominant idea’’ of the 
modern origin of Man. And thus what was in the first instance 
a matter of di-cussion, has now become one of those ‘self- 
evident” propositions, which claim the unhesitating assent of all 
whose opinion on the subject is entitled tu the least weight. 

We proceed upwards, however, from such questions as the 
Comuion Sense of Mankind generally is competent to decide, to 
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those in which special knowledge is required to give value to the 
judgment ; and thus the interpretation of Natare by the use of 
that faculty comes to be more and moore zz.t/ei:tua/ ; things being 
perfectly “self-evident” to men of special culture, which ordi- 
nary men, or men whose training has lain im a different direction, 
do not apprehend as such. Of all departments of Science, 
Geology seems to me to be the one that most depemls on this 
specially-trained ‘Common Sense ;’ which brings as it were 
into one focus the light afforded by a great yariety of studies— 
Physical and Chemical, Geographical and B.ological; and 
throws it on the pages of that Great Stone Book, on which the 
past history of our Globe is recorded. And whilst Astronomy is 
ot all Sciences that which may be considered as most nearly 
representing Nature as she really is, Geology is that which most 
completely represents her as seen through the medium of the 
interpreting mind ; the meaning of the phcnomena that constitute 
its data being in almost every instance oven to question, and the 
judgments passed upon the same facts being often different 
according to the qualifications of the several Judges, No one 
who has even a general acquaintance with the history of this 
department of Science, can fail to see that the Geology of each 
epoch has been the reflection of the Minds by which its study 
was then directed ; and that its true progress dates from the time 
when that ‘‘Common Sense” method of interpretation came 
to he gexera/.y adopted, which consists in seeking the explana- 
tion of past changes in the Forces at present in operation, 
instead of invoking the aid of extraordinary and mysterious 
agencies, as the older Geologists were wont to do, whenever 
they wanted—like the Ptolemaic Astronomers—‘‘ to save appear- 
ances.” The whole tendency of the ever-widening range of 


' modern Geological inquiry has been to show how little reliance 
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can be placed upon the so-called ‘* Laws” of Stratigraphical 
and Paleontological Succession, and how much allowance has to 
be made for local conditions. So that while the Astronomer is 
constantly enabled to point to the fulfilment of his predictions as 
an evidence of the correctness of his method, the Geologist is 
almost entirely destitute of any such means of verification. For 
the value of any prediction that he may hazard—as in regard to 
the existence or non-existence of Coal in any given area—de- 
pends nut only upon the trath of the general doctrines of Geo- 
logy in regard to the succession of Stratified Deposits, bat still 
more upon the detailed knowledge which he may have acquired 
of the distribution of those Deposits in the particular locality. 
Hence no reasonably-judging man would discredit either the 
general doctrines or the methods of Geology, because the pre- 
diction proves uatrue in such a case as that now about to be 
brought in this neighbourhood to the trial of experience. 

We have thus considered Man’s function as the Scientific In- 
terpreter of Nature in two departments of Natural Knowledge ; 
one of which atfords an example of the strictest, and the other 
of the freest method, which Man can employ in constructing his 
Intellectual representation of the Universe. And as it would 
be found that in the stady of all other departments the same 
methods are used, either separately or in combination, we may 
pass at once to the other side of our inquiry, namely, the origin 
of those Primary Beliefs which constitute the groundwork of all 
Scientific reasoning. 

The whole fabric of Geometry rests upon certain Axioms 
which every one accepts as true, but of which it is necessary that 
the trath shoald be a@ssemeat, because they are incapable of de- 
monstration. So, too, the deliverances of our **‘Common 
Sense” derive their trustworthiness from what we consider the 
“selfevidence” of the propositions affinned. 

This inquiry brings us face to face with one of the great Philo- 
sophical problems of our day, which has been discu sed by 
Logicians and Metaphysicians of the very highest ability as 
Leaders of opposing Schools, with the one result of showing 
how much can he said on each side. By the /ntzdfionalists it 
is asserted that the tendency to form these Primary Beliefs is in- 
born in Man, an original pait of his mental organisation ; so 
that they grow up spontaneously in his Mind as its faculties are 
gradually unfolded and developed, requiring n> other Experi- 
ence for their genesis, than that which suffices to call these 
faculties into exercise. But by the advocates of the Coctrine 
which regards Zxferience as the basis of all our knowledge. it is 
maintained that the Primary Beliefs of each individual are 
nothing else than generalisations which he formed of such 
expelienc:s as he has eivher himself acquired or has consciously 
learned fron: others ; and they deny that there is any original or 
jatnitive tendency to the formation of such belies, beyond 
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that which consists in the power of retaining and generalising 
experiences. 

Ihave not introduced this subject with any idea of placing 
before you even a summary of the ingenious arguments by which 
these opposing doctrines have been respectively supported ; nor 
should [ have touched on the question at all, if I did not believe 
that a means of reconcilement between them can be found in 
the idea that the Jztel/ectual [nutuitions of any one Generation are 
the embodied Expericuces of the previous Race. For, as it appears 
to me there has been a progressive improvement in the 7/izh- 
tug Power of Man ; every product of the culture which has pre- 
ceded serving to prepare the soil for yet more abundant harvests 
in the future. 

Now as there can be no doubt of the Hereditary transmission 
in Man of acquired constitutional peculiarities, which manifest 
themselves alike in tendencies to Bodily and Mental disease, so 
it seems equally certain that acguired mental habitudes often im- 
press themselves on his organisation, with sufficient force and 
permanence to occasion their transmission to the offspring as 
tendencies to similar modes of thought. And thus, while alladmit 
that Awow/aise cannot thus descend from one generation to 
another, an increased @fritude for the acquirement, either of 
knowledge generally, or of some particular kind of it, may be 
thus inherited. These tendencies and aptitudes will acquire ad- 
ditional strength, expansion, and permanance, in each new 
generation, from their habitual exercise upon the materials sup- 
plied by a continually enlarged experience ; and thus the acquired 
habitudes produced by the Intellectual culture of ages, will bc- 
come ‘‘a second nature ” to every one who inherits them. * 

We have an illustration of this progress in the fact of con- 
tinual occurrence, that conceptions which prove inadmissable to 
the minds of one generation, in consequence either of their 
want of intellectual power to apprehend them, or of their pre- 
occupation by older habits of thought, subsequently find a uni- 
versal acceptance, and even come to be approved as “‘self- 
evident.” Thus the First Law of Motion, divined by the genius 
of Newton, though opposed by many Philosophers of his 
time as contrary to all experience, is now accepted 
by common consent, not merely asa legitimate inference from 
Experiment, but as the expression of a necessary and universal 
truth ; and the same Axiomatic value is extended to the still 
more general doctrine, that Energy of aj' kind, whether mani- 
fested in the ‘‘molar” motion of masses, or consisting in the 
“molecular” motion of atoms, wus? continue under some form 
or other without abatement or decay ; what all admit in regard 
to the indestructibility of Matter, being accepted as no less 
true of Force, namely, that as at wihilo nil fit, so nil fit 
ad nhilun t+ 

But, it may be urged, the very conception of these and similar 
great truths is in itself a typical example bf Intuition. The men 
who divined and enunciated them stand out above their fellows, 
as possessed of a Genius which could not only combine but 
create, of an Insight which could clearly discern what Reason 
could but dimly shadow forth. Granting this freely, I think it 
may be shown that the Intuitions of individual Genius are but 
specially exalted forms of endowments which are the general 
property of the Race at the time, and which have come to be so 
in virtue of its whole previous culture. Who, for example, 
could refuse to the marvellous aptitude for perceiving the rela- 

tions of Numbers, which displayed itself in the untutored boy- 
hood of George Bidder and Zerah Colburn, the title of an 
Intuitive gift ? But who, on the other hand, can believe that a 
Bidder or a Colburn could suddenly arise in a race of Savages 


* fam gladto be able to append the following extract from a letter which 
Mr. John Mill, the great Master of the Experimental School, was good 
enough to write to me a few months since, with reference to the attempt I 
had made to place “Common Sense” upon this basis (Contemporary Re- 
wv ew, Feb. 1872):—*‘ When states of mind in no respect inate or instinctive 
have been frequently repeated, the miadacquires, as is proved by the power 
of Habit, a greatly increased facility of passing into those states; and this 
increased facility must be owing to ‘some change of a physical character in 
the organic action of the Brain. There is also considerable evidence that 
such acquired facilities of passing iato certain modes of cerebral action can 
in many cases be transmitted, more or less completely, by inheritance. ‘Lhe 
limits of this power of transmission, and the conditions on which it depends, 
are a subject now fairly before the scientific world ; andwe shall doubtless 
in time know much more about them than we donow. But so far as my 
imperfect knowledge of the subject qualifies meto have an opinion, I take 
much the same view of it that yon do, at least in principle.” 

t This isthe form in which the doctrine now known as that of the ‘‘Con- 
servation of Energy was enunciated by Dr. Mayer, in the very remarkable 
Essay published by him in 1845, entitled 't Die organische Bewegung in 
ibrem Zus ammenhang> mit dem Stoffwechsel.” i 


NATURE 


$99 


who cannot count five? Or, again, in the history of the very 
earliest days of Mozart, who cannot fail to recognise the dawn 
of that glorious Genius, whose brilliant but brief career left its 
imperishable impress on the Art it enriched? But who would 
be bold enongh to affirm that an infant Mozart could be born 
amongst a tribe whose only musical instrument is 2 tom-tom 

whose only song is a monotonous chant ? 

Again, by tracing the gradual geves?s of some of those Ideas 
which we now accept as ‘‘self-evident ”—such, for example, as 
that of the ‘* Uniformity of Nature”—we are able to recognise 
them as the expressions of certain Intellectual tendencies, which 
have progressively augmented in force in successive generations, 
and now manifest themselves as Mental Instincts that penetrate 
and direct cur ordinary course of Thought. Such Instincts con- 
stitwie a precious heritage, which has been transmitted tews with 
ever-increasing value through the long succession of preceding 
generations ; and which it is for us to transmit to those who 
shall come after us, with all that further increase which our 
higher Culture and wider range of Knowledge can impart. 

And now, having studied the working action of the Human 
Intellect in the Scientific Interpretation of Nature, we shall 
examine the general character of its products ; and the first of 
these with which we shall deal is our conception of AZettex and 
of its relation to Force. 

The Psychologist of the present day views Matter entirely 
through the light of his own Consciousness ; his idea of Matter 
in the abstract being that it is a “something ” which has a 
permanent power of exciting Sensations; his idea of any 
“ property’ of Matter being the mental representation of some 
kind of sensory impression he has received from it ; and his idea 
of any particular kind of Matter being the representation of the 
whole agsregate of the Sense-perceptions which its presence has 
called up in his Mind. Thus, whenI press my hand against this 
table, I recognise its unyieldingness through the conjoint medium 
of my sense of Touch, my Muscular sense, and my Mental 
sense of l'fiort, te which it will he convenient to give the general 
designation of the Tactile Sense ; and I attribute to that table 
a hardness which resists the effort I make to press my hand into 
its substance, whilst I also recognise the fact that the force I 
have employed is not sufficient to move its mass. But I press 
my hand against a lump of dough ; and finding that its substance 
yields under my pressure I call it soft. Or, again, I press my 
hand against this desk; and I find that although I do not 
thereby change its form, I change its place; and soJ get the 
Tactile idea of Afotioz, Again, by the impression received 
through the same Sensorial apparatus, when I lift this book in 
my hand, I am led to attach to it the motion of zeight or pon- 
derosity ; and by lifting different solids of about the same size, 
Iam enabled, by the different degrees of exertion I find myself 
obliged to make in order to sustain them, to distinguish some of 
them as /igh?, and others as Acazy. Threugh the medinm of 
another set of Sense-perceptions which some regard as belonging 
to a different category, we distinguish between bodies that /ee/ 
**hot” and those that fe? ‘‘cold;” and in this-manner we 
arrive at the notion of differences of Temperature: And it is 
through the medium of our Tactile Sense, without any aid from 
Vision, that we first gain the idea of solid form, or the Three 
Dimensions of Space. 

Again, by the extension of our Tactile experiences, we acquire 
the notion of /zzuds, as forms of matter yielding readily to pres- 
sure, but possessing a sensible weight which may equal that of 
solids : and of az, whose resisting power is much slighter, and 
whose weight is so small that it can oniy be made sensible by 
artihcial means. Thus, then, we arrive at the notions of res/st- 
ance and weight as properties common to all forms of Matter: 
and now that we have got rid of that idea of Light and Heat, 
Electricity and Magnetism, as ‘timponderable fluids,” which 
used to vex our souls in our Scientific Childhood, and of which 
the popnlar term “ Electric Fluid is a ‘survival,’ we accept 
these properties as affording the practical distinction between 
the ‘‘ material” and the ‘‘immaterial.” 

Turning, now, to that other great portal of Sensation, the 
Sight, through which we receive most of the messages sent to us 
from the Universe around, we recognise the same truth. Thus 
it is agreed alike by Physicists and Physiologists, that Colour 
does not exist as such in the object itself; which has merely 
the power of reflecting or transmitting a certain number of 
millions of undulations in a second ; and these only produce 
that affection of our consciousness which we call Colour, when 
they fall upon the retina of the living Percipient, And if there 
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he that defect either in the retina or in the apparatus behind it, 
which we call “ colour-blindness” or Daltonism, some particular 
hues cannot be distinguished, or there may even be no power of 
distinguishing any colour whatever. If we were all like Dalton, 
we should see no difference, except in form, between ripe 
cherries hanging on a tree, and the green leaves around them ; if 
we were all affected with the severest form of colour-hlindness, 
the fair face of Nature would be seen by us as in the chiaroscuro 
of an Engraving of one of Turner’s Landscapes, not as in the 
glowing hues of the wondrous Picture itself, And in regard to 
our Visnal conceptions it may Le stated with perfect certainty, as 
the result of very numerous observations made upon persons who 
have acquired sight for the first time, that these do zef serve for 
the recognition even of those objects with which the individual 
had become most familiar through the Touch, until the two sets 
of sense-perceptions have been co-ordinated by experience, * 

When once this co-ordination has been effected, however, the 
cnmposite perception of Form which we derive from the Visual 
sense alone is so complete, that we seldom require to fall hack 
upon the Touch for any further information respecting the quality 
of the object. So again, while it is from the co-ordination of 
the two dissimilar pictures formed by any solid or projecting ob- 
ject upon our two reting, that (as Sir Charles Wheatstone’s 
admirable investigations have shown) we ordinarily derive through 
the Sight alone a correct notion of its sofzd form, there is ade- 
quate evidence that this notion, also, is a mental jeedguent based 
on the experience we have acquired in early infancy by the con- 
sentaneous exercise of the Visual and Tactile senses. 

Take, again, the case of those wonderful ins!ruments by which 
our Visual range is extended almost into the infinity of Space, or 
into the infinity of Minuteness. It is the mental not the hodily 
eye, that takes cognizance of what the Telescope and Microscope 
reveal tous. For we should have no well-grounded confidence 
in their revelations as to the z#Avtozn, if we had not first acquired 
experience in distinguishing the true from the false by applying 
them to ows objects ; and every interpretation of what we see 
through their instrumentality is a eval judgment as to the pro- 
bable form, size, and movement of bodies removed by either 
their distance or their minuteness from being cognosced by our 
sense of Touch. 

The case is still stronger in regard to that Jast addition to our 
Scientific armamentim, which promises to be not inferior in 
value either to the Telescope or the Microscope ; for it may he 
truly said of the Spectroscope, that it has not merely extended 
the range of our Vision, but has almost given us a new sense, by 
enabling us to recognise distinctive properties in the Chemical 
Elements which were previously quite unknown, And who shall 
now say that we know all that is to be known as to any form of 
Matter ; or that the science of the fow7t/ quarter of this century 
may not furnish us with as great an enlargement of our know- 
ledge of its Properties, and of our power of recognising them, as 
that of its ¢A’rd has done? 

But, it may be said, is not this view of the Material Universe 
open to the imputation that it is ‘‘evolved out of the depths of 
our own consciousness”’—a projection of our own Intellect into 
what surrounds us~ an zdea/ rather than a real World? If all we 
know of Matter be an ‘ Intellectual Conception,” how are we to 
distinguish this from such as we form in our Dreams ?—for these, 
as our Laureate no Jess happily than philosophica!ly expresses it, 
are ‘true while they Jast.” Iere our ‘‘ Common Sense” comes 
to the rescue. We ‘‘awake, and behold it was a dream.” Every 
healthy mind is conscious of the difference between his waking 
and his dreaming experiences ; or, if he is now and then puzzled 
to answer the question, ‘‘ Did this really happen, or did 1 dream 
it?” the perplexity arises from the consciousness that it might 
have happened. And every healthy mind, finding its own ex- 
periences of its waking state not only self-consistent, but con- 
sistent with the experiences of others, accepts them as the basis of 
his beliefs, in preference to even the most vivid recollections of 
his dreams. 

The Lunatic Pauper who regards himself as a King, the Asy- 
Jum in which he is confined as a Palace of regal splendour, and 
his Keepers as obsequious attendants, is so ‘‘ possessed” by the 


© Thus, in a recently recorded case in which sight was imparted by opera- 
ton to a young woman who had been blind from oirth, but who had never- 
theless learned to work well with her needle, when the pair of scissors she had 
been accustomed to use was placed before her, though she described their 
shape, colour, and glistening metallic chara-:ter, she was utterly unahle to re- 
cognise them assczssors until she put her finger on them, when she at once 
named them, laughing at her own stupidity (as she called it) in not having 
made them out before, 
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conception framed by his disordered intellect, that he does project 
it ont of himself into his surroundings ; his refusal to admit the 
corrective teaching of Common Sense being the very essence of 
his malady. And there are not a few persons abroad in the 
world, who equally resist the teachings of Educated Common 
Sense, whenever they run counter to their own preconceptions ; 
and who may he regarded as—in so far—affec ed with what I 
once heard Mr. Carlyle pithily characterise as a ‘‘ diluted Iu- 
sanity.” 

It has been asserted over and over again, of late years, by a 
class of men who claim to he the only true Interpreters of Nature, 
that we know nothing but Matter and the Laws of Matter, and 
that Force is a mere fiction of the Imagination. May it not be 
affirmed, on the other hand, that while our notion of A/affer is a 
Conception of the Intellect, Aovce is that of which we have the 
most direct—perhaps even the oz/y direct—cognizance? As I 
have already shown you, the knowledge of Resistance and ot 
Weight which we gain through our Tactile Sense is derived from 
our own perception of exertion ; and in Vision, as in Ilearing, it 
is the Force with which the undulations strike the sensitive sur- 
face, that affects our consciousness with Sights or Sounds, Tre 
it is that in ovr Visual and Auditory Sensations, we do not, as in 
our Tactile, directly cognosce the Force which produces them; 
but the Physicist has no difficulty in making sensible to us in- 
directly the undulations hy which Sound is propagated, and in 
proving to our Intellect that the Force concerned in the trans- 
mission of Light is really enormous. * 

It seems strange that those who make the loudest appeal to 
Experience as the basis of all knowledge, should thus disregard 
the most constant, the most fundamental, the most direct of all 
experiences; as to which the Common Sense of Mankind affords a 
guiding light much clearer than any that can be seen through 
the dust of Philosophical discussion. For, as Sir John Herschel 
most truly remarked, the universa] Consciousness of mankind is 
as much in accord in regard to the existence of a rea] and inti- 
mate connection between Cause and Effect, as it is in regard to 
the existence of an Eterna] World ; and that consciousness arises 
to every one out of his own sense of Aesoual exertion in the 
origination of changes by his individual agency. 

Now while fully accepting the Logical dehnition of Cause as 
the “antecedent or concurrence of antecedents on which the 
Effect is invariably and unconditionally consequent,” we can 
always single out one dyzanzical antecedent—the Power which 
does the work—from the aggregate of material conditions under 
which that Power may be distributed and applied. No doubt 
the term Canse is very loosely employed in popular phraseology $ 
often (as Mr, Mill has shown) to designate the occurrence that 
immediately preceded the effect —as when it is said that the 
spark which falls into a barrel of gunpowder is the cause of its 
explosion, or that the slipping of a man’s foot off the rung of a 
ladder is the canse of his fall. But even a very slightly trained 
Intelligence can distinguish the Power which acts in each case, 
from the Conditions under which it acts. The Force which 
produces the explosion is locked up (as it were) in the powder ; 
and ignition merely liherates it, by bringing about new Chemical 
combinations. The fall of the man from the ladder is due to the 
Gravity which was equally pulling him down while he rested on 
it ; and the loss of support, either by tbe slipping of his foot, or 
by the breaking of the rung, is merely that change in the 
material conditions which gives the Power a new action. 

Many of you have doubtless viewed with admiring interest 
that truly wonderful work of Human Design, the Walter 
Printing Machine. You first examine it at rest ; presently comes 
aman who simply pulls a handle towards him; and the whole 
inert mechanism becomes instinct with life—the blank paper 
continuously rolling off the cylinder at one end, being delivered 
at the other, without any intermediate human agency, as large 
sheets of print, at the rate of 15,co0 in an hour. Now what is 
the Cause of this most marvellous effect? Surely it lies essen- 
tially in the Power of Force which the pulling of the handle 
brought to bear on the machine from some extraneous source 
of Power, which we in this instance know to be a Steam-engine 
on the other side of the wall. This Force it is, which. distri- 
buted through the varions parts of the Mechanism, really per- 
forms the action of which each is the instrument; ¢Aey only 
supply the vehicle for its transmission and application. The 
man comes again, pushes the handle in the opposite direction, 
detaches the Machine from the Steam-engine, and the whole 


* See Sir John Herschel's ‘‘ Familiar Lectures on Scientific Subjects.” 
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comes to a stand ; and so it remains, like an inanimate cozpse, 
until recalled to activity by the renewe! of its Moving Power. 

But, say the Reasoners who deny thet Force is anything else 
than a fiction of the ‘maginaion, tle revolving shaft of the 
Steam-engine is “Matter in Motion: “ and when the con- 
nection is established between that shait and the one that drives 
the Machine, the J/oééiox is communicated from the former to 
the latter, and thence distributed to the several parts of the 
Mechanism. This account of the operation is just what an 
observer might give, who had looked on with entire ignorance 
of every thing but what his ees could see; the moment he puts 
his Zand wpon any part of the machinery, and tries to stop its 
motion, he takes as direct cognizance, throngh his sense of the 
Effort required to resist it, of the force which produces that 
motion, as he does through his eye of the motion itself. 

Now since it is universally admitted that our notion of the 
External World wonld be not only incomplete, but erroneous, if 
our Visual perceptions were not supplemented by our Tactile, so, 
as it seems so me, our interpretation of the Phenomena of the 
Universe must be very inadequate, if we do not mentally co- 
ordinate the idea of Force with that of Motion, and recognise it 
as the ‘‘efficient canse” of those phenomena—the ‘“‘imaterial 
conditions” constituting (to nse the old Scholastic term) only 
‘*their formal cause.” And I lay the greater stress on this point, 
because the Mechanical Philosophy of the present day tends 
more and more to express itself in terms of J/o¢ion rather than in 
terms of Force—to become Ainetics instead of Dyveamics. 

Thus from whatever side we look at this question—whether 
the Common Sense of Mankind, the Logical Analysis of the 
relation between Cause and Effect, or the Study of the working 
of our own Intellects in the interpretation of Nature — 
we seem led to the same conclusion; that the notion of 
Force is one of those elementary Forms of Thonght 
with which we can no more dispense, than we can with the 
notion of Space or of Succession. And I shall now, in the last 
place, endeavour to show you that it is the substitution of the 
Dynamical for the mere Phenomenal idea, which gives their 
highest value to our conceptions of that Order of Nature, which 
is worshipped as itself a God by the class of Interpreters whose 
doctrine 1] call in question. 

The most illustrative as well as the most illustrious example 
of the difference between the mere Generalisation of Pheno- 
mena and the Dynamical conception that applies to them, is 
furnished by the contrast between the so-called Laws of Plane- 
tary Motion discovered by the persevering ingenuity of Kepler, 
and the interpretation of that Motion given us by the profound 
insight of Newton. Kepler’s three Laws were nothing more 
than compreliensive statements of certain groups of Phenomena 
determined by observation, The frst, that of the revolution 
of the Planets in Elliptical orbits, was based on the study of 
the observed places of Mars alone; it might or might not be 
true of the other Plancts ; for so far as Kepler knew, there was 
no reason why the orbits of some of them might not be the 
excentric circles which he had first supposed that of Mars to 
be. So Kepler's second law of the passage of the Radius 
Vector over equal areas in equal times, so long as it was simply 
a generalisation of facts in the case of that one Planet, carried 
with it no veasox for its applicability to other cases, except that 
which it might derive from his erroneous conception of a whirl- 
ing force. And his ‘47rd law wasina like manner simply an 
expression of certain I]armonic relation which he had dis- 
covered between the times and the distances of the Planets, 
having no more ratioxal value than any other of his numerous 
hypotheses, 

Now the Newtonian ‘‘ Laws” are often spoken of as if they 
were merely Aigher generalisations in which Kepler’s are in- 
cluded ; to me they seem to possess an altogether different 
character. For starting with the conception of two forces, 
one of them tending to produce continuous uniform motion 
in astraight line, the other tending to produce a uniformly 
accelerated motion towards a fixed point, Newton’s wonder‘ul 
mastery of Geometrical reasoning enabled him to show that, if 
these Dynamical assumptions be granted, Kepler's phenomenal 
‘* Laws,” being necessary consequences of them, must be «z2- 
versaily true. 
alone sufficient to give him an imperishable renown, it was his 
still greater glory to-divine that the fall of the Moon towards 
the Earth—that is, the deflection of her path from a tangential 
line to an ellipse—zs a phenomenon of the same order as the fall 


of a stone to the ground; and thus to show the applicability | 


And while that demonstration would have been , 
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to the entire Universe, of those simple Dynamical conzeptions 
which constituie the basis of the Geomeiry of the Principia. 

Thus, then, whilst no * Law” which is s'mply @ generalisation 
of Phenomena can be considered as having any cocreive action, 
we may assign that value to Laws which express the universal 
conditions of the action of a Force, the existence of which we 
learn from the testimony of our own consciousness. The assur- 
ance we feel that the Attraction of Gravitation wes¢ act under 
all circumstances according to its one simple Law, is of a very 
different order from that which we have in regard (for example) 
to the Laws of Chemical Attraction, which are as yet only 
generalisations of phenomena, And yet even in that strong 
assurance, we are required by our examination of the basis on 
which it rests, fo admit a reserve of the fossibility of something 
different ; a reserve which we may well believe that Newton 
himself must have entertained, 

A most valuable lesson as to the allowance we ought always 
to make for the unknown ‘‘ possibilities of Nature,” is taught 
ns by an exceptional phenomenon so familiar that it does not 
attract the notice it has a right to claim. Next to the Law of 
the Universal Attraction of Masses of Matter, there is none that 
has a wider range than that of the Expansion of Bodies by Heat. 
Excluding Water and one or two other substances, the fact of 
such expansion might be said to be rvartz/e; and, as regards 
bodies whose Gaseous condition is known, the Law of Expansion 
can be stated in a form no less simple and definite than the Law 
of Gravitation, Supposing those exceptions, then, to be un- 
known, the Law would be zez:versa/ in its range But it comes 
to be discovered that Water, whilst conforming to it in its 
expansion from 393° zwfiwards to its boiling-point, as also, when 
it passes into Steam, to the special law of Expansion of Vapours, 
is exceptional in its expansion also from 393° dowiewards to its 
Freezing-point ; and of this failure in the Universality of the 
Law, no rationale can be given. Still more strange is it, that 
by dissolving a little sa/¢in water, we should remove this ex- 
ceptional peculiarity ; for sea-water continues to contract from 
393° downwards to its Freezing-point 12° or 14° lower, just as 
it does with reduction of temperature at higher ranges. 

Thus from our study of the mode in which we arrive at those 
conceptions of the Orderly Sequence observable in the Phenomena 
of Nature which we call ‘* Laws,” we are led to the conclusion 
that they are Human conceptions, subject to Human fallibility ; 
and that they #zay or may zot express the Ideas of the Great 
Author of Nature. To set up these Laws as self-acting, and as 
either excluding or rendering unnecessary the Power which alone 
can give them effect, appears to me as arrogant as it is unphilo- 
sophical. To speak of axy Lawas ‘‘regulating” or ‘* governing ” 
phenomena, is only permissihle on the assumption that the Law 
is the expression of the sodus operandi of a Governing Power. 
I was once in a great City which for two days was in the hands 
of a lawless mob, Magisterial authority was suspended by 
timidity and doubt ; the force at its command was paralysed by 
want of resolute direction. The ‘‘ Laws” were on the Statute 
book, but there was no Power to enforce them. And so the 
Powers of evil did their terrihle work ; and fire and rapine con- 
tinued to destroy life and property without check, until new 
Power came in, when the Reign of Law was restored. 

And thus we are led to the culminating point of Man’s Intel- 
lectual Interpretation of Natnre—his recognition of the Unity 
of the Power, of which her Phenomena are the diversified mani- 
festations. Towards this point all Scientific inquiry now tends. 
The Convertibility of the Physical Forces, the Correlation of 
these with the Vital, and the intimacy of that eras between 
Mental and Bodily activity, which, explain it as we may, cannot 
be denied, all lead upward towards one and the same conclusion ; 
and the pyramid of which that Philosophical conclusion is the 
apex, has its foundation in the Primitive Instincts of Humanity. 

By our own remote Progenitors, as by the untutored Savage 
of the present day, every change in which Human agency was 
not apparent was referred to a particular Animating Intelligence. 
And thus they attributed not only the movement of the Heavenly 
bodies, but all the phenomena of Nature, each to its own Deity. 
These Deities were invested with more than Human power ; but 
they were also supposed capable of Human passions, and subject 
to Human capriciousness. As the Uniformities of Nature came 
to be more distinctly recognised, some of these Deities were in- 
vested vith a dominant control, while others were supposed to 
be their subordinate ministers. A serene Majesty was attributed 
to the greater Gods who sit above the clouds ; whilst their inferiors 
might ‘f come down to Earth in the likeness of Men.” With 
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the growth of the Scientific Study of Nature, the conception of 
its Ilarmony and Unity gained ever-increasing strength, And 
so among the most enlightened of the Greek and Roman Philo- 
sophers, we find a distinct recognition of the idea of the Unity 
of the Directing Mind from which the Order of Nature proceeds ; 
for they obviously believed that, as our modern Poet has ex- 


pressed it— 


All are but parts of one stupendous whole, 
Whose body Nature is, and God the Soul. 


The Science of Modem times, however, has taken a more 
special direction, Fixing its attention exclusively on the Orier 
of Nature, it has separated itself wholly from Theology, whose 
function it is to seek after its Cavse. Ia this, Science is fully 
justified, alike by the entire independence of its objects, and by 
the historical fact that it has been continually hampered and im- 
peded in its search for the Truth as it is in Nature, by the 


restraints which Theologians have attempted to impose upon its | 


inquiries. Bue when Science, passing beyond its own limits, 
assumes to take the place of Theology, and sets up its own con- 
ception of the Order of Nature asa sufficient account of its Cazse, 
it is invading a province of Thought to which it has no claim, 
and not unreasonably provokes the hostility of those who ought 
to be its best friends. 

For whilst the deep-seated instincts of Humanity, and the pro- 
foundest researches of Philosophy, alike point to Mind as the one 
and only source of Power, it is the high prerogative of Science to 
demonstrate the Ui/y of the Power which is operating through 
the limitless extent and variety of the Universe, and to trace its 
Continuity through the vast series of Ages that have been occupied 
in its Evolution. 


SECTION A 
MATHEMATICAL AND PHYSICAL SCIENCE 


OPENING ADDRESS BY THE PRESIDENT, MR. WARREN DE 
PA RUE, DiGAr bORSS, 


My predecessors in this chair have addressed you on many 
sibjects of high interest in Mathematical and Physical 
Science: I do not contemplate passing in review the recent dis- 
coveries in Astronomy and Physical Science, but intend to con- 
fine myself, in the main, to Astronomical Photography ; and in 
selecting this branch of science as the subject of this introductory 
discourse, I think that I shall have your approval, not only be- 
cause ] have given special attention to that subject, but also 
because it is about to be applied to the determination of a funda- 
mental element of our system, the solar parallax, by observations 
of the transit of Venus in 1874, and probably also in 1882. 

Nothing is so lastingly injurious to the progress of science as 
false data, for they endure often through many centuries. False 
views, even if supported by some amount of evidence, do com- 
paratively little harm, for every one takes a salutary interest in 
proving their falseness, and when this is done the path to error 
is closed, and the road to truth is opened at the same moment. 

It will be conceded that Photography, when applied to scien- 
tific observation, undoubtedly preserves facts. But the question 
has sometimes been raised, Are photographic records absolutely 
trustworthy representations of the phenomena recorded? If not, 
what is the extent of truth, and where are the inlets for errors 
and inistakes? Not only has photographic observation gained a 
wide range of applications in astronomy, but in every other 
branch of physical science its help is daily more and more taken 
advantage of ; and although, in speaking of this art, I shall con- 
fine my-elf to astronomy, the observations which I propose to 
make may be suggestive with reference to other branches of 
physics. 

As an instance of the application of this art to optical physics, 
I may in this place call attention to the very successful delinea- 
tion of the solar spectrum by Mr. Lewis M. Rutherfurd, of the 
United States. In Mr. Rutherfurd’s spectrum, obtained by the 
camera, many portions and lines are shown (in the ultra-violet 
for instance), which, while imperceptible to the retina of the eye, 
impress themselves on the sensitive film. Asa fact, lines which 
are sirgle in Angstrém’s and Kirchhoff's maps have been recorced 
by photography as well-marked donble lines. I will now review 
the application of the art to astronomy. 

Stellar photography was for some time applied at ]larvard 
College Observacory, U.S., to double stars, for the purpose of 


determining by micrometric measurement their relative angle of 
position and distance. The zero of the angle of position was 
found by moving the telescope in right ascension after an im- 
pression had been taken, and taking a second one on the same 
plate ; this process gave two sets of photozraphic images on the 
same plate, and the right line passing through the series gave the 
direction of the daily motion of the heavens. The probable 
error of a single measurement of the photographic distance of 
the images was found to be -:o"'12, or somewhat smaller than 
that of a direct measurement with the common filar micrometer, 
The late Prof. Bond, who applied photography to stellar 
astronomy, confining himself to stars brighter than the seventh 
maguitude, discussed the results in various numbers of the 
** Astronomische Nachrichten.” No astronomer more unbiassed 
could have been selected to decide on the comparative value of 
the photographic and direct observational method. His dis- 
cussion shows that the probable error of the centre of an image 
was +0" ‘051, and that of the distance of two such centres was 
+0”'072, Adopting the estimate of Struve, +-0"'217, as the 
probable error of a single measurement of a double star of this 
class with a filar micrometer, Prof. Bond shows ihat the 
measurement of the photographic images would have a relative 
valne three times as great. Ife derived the further important 
conclusion, that deficiency of light can be more than compen- 
sated for by proportionate increase in the time of exposure. A 
star of the ninth magnitude would give a photographic image, 
after anexposure of ten minutes, with the Cambridge equatorial. 

In the reproduction of stars by photography, recently under- 
taken by Mr. Rutherfurd, the objects to be secured being s) 
minute, special precautions were found to be necessary in de- 
picting them upon the sensitive film, so that their impressions 
might be distinguishable from accidenta] specks in the collodion 
plate. To prevent any such chance of mistake, Mr. Rutherfurd 
secures a double image of each luminary, the motion of the 
telescope being stopped for a short time (half a minute) between 
a first and second exposure of the plate ; so that each star 1s 
represented by two close specks, so to speak, upon the negative, 
and is clearly to be distinguished by this contrivance from any 
accidental speck in the film. A map of the heavens is thus 
secured, very clear though delicate in its nature, but yet one 
upon which implicit reliance can be placed for the purposes of 
measurement. Prof. Peirce aptly says, ‘‘ This addition to 
astronomical research is unsurpassed by any step of the kind 
that has ever been taken, The photographs afford just as good 
an opportunity for new and original investigation of the relative 
position of near stars as could be derived from the stars them- 
selves as seen through the most powerful telescopes. They are 
indisputable facts, unbiassed by personal defects of observation, 
and which convey to all future times the actual places of the 
stars when the photographs were taken.” 

Mr. Asaph Tall, who shared with Prof. Bond the work ot 
measuring the photographic images, and of reducing the mea- 
surements, has very recently subjected the photographic method 
to a critical comparison, with a view to deciding on its value 
when applied to the observation of the transit of Venus. Ile 
appears, as regards its application to stellar observations, to 
under-estimate the photographic method in consequence of want 
of rapidity ; but he admits that in the case of a solar eclipse, or 
of the transit of a planet over the sun’s disc, it has very great 
advantages, especially over eye-observations of contacts, mner 
and outer, of the planet and the sun’s limb, and that the errors 
to which it is subject are worthy of the most thorough investiga- 
tion. The observation of a contact is uncertain on account of 
irradiation, and is also cnly momentary: so that, if missed from 
any cause, the record of the event is irretrievably lost at a par- 
ticular station, and long and costly preparations rendered futile. 
On the other hand, when the sky is clear, a photographic image 
can be obtained in an instant, and repeated throughout the pro- 
gress of the transit, and even if all the contacts be lo-t, equally 
valuable results will be secured, if the data collected on the 
photographic plates can be correctly reduced, as will be proved 
hereafter to be undoubtedly possible. ‘That the transit of Venus 
will be recorded by photography may now be announced as cer- 
tain, as preparations are energetically progressing in England, 
France, l’ussia,and America for obtaining photog:aphic records. 
There is also a po-sibility of Portugal takiog part in these obser- 
vations ; for it is contemplated by Sefior Capello to transport the 
Lisbon photoheliograph to Macao. There are at present five 
photoheliographs in procers of construction for the observing 
parties to be sent out by the British Government, under the 
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direction of the Astronomer Royal, Sir George B. Airy. The 
Russian Government will supply their own parties with three 
similar instruments ; and Iam also having constructed one of my 
own for this purpose and for future solar observations. All these 
instruments, made preciscly alike, will embody the results of our 
experience gained during the last ten years in photoheliography 
at the Kew Observatory whilst belonging to this Association. 
One only of them, namely, the photoheliograph which has been 
at work for some years at Wilna, is of somewhat older pattern ; 
but how great an advance even this instrument is on the original 
at Kew is proved by the delightful definition of the most delicate 
markings of the sun in the pictures which have reached this 
country from Wilna. 

Hitherto sun-pictures have been taken on wet collodion ; but 
a qnestion has been raised whether it would not be better to use 
dry plates. On this point M. Struve informs ns that, in two 
places—at Wilna, under the direction of Colonel Smysloff, and 
at Bothkamp, in ITolstein, under Dr. Vorel—they have perfectly 
succeeded in taking instantaneous photographs of the sun with 
dry plates. 

As far, however, as my own experience has gone, I still 
believe that the wet collodion is preferable to the dry for such 
observations. 

Now, with reference to contact observations—which, it must 
be remembered, are by no means indispensable as far as photo- 
graphy is concerned—it may be conceded that there will attach 
to the record of the internal contact a certain amount of uncer- 
tainty, although not so great as that which affects optical obser- 
yation. The photography which first shows contact may possibly 
not be that taken when the thread of light between Venus and 
the sun’s disc is first completed, but the first taken after it has 
become thick enough to be shown on the plate ; and this thick- 
ness is somewhat dependent on incidental circumstances—for 
example, a haziness of the sky, which, although almost imper- 
ceptible, yet diminishes the actinic brilliancy of the sun, and 
might render the photographic image of the small extent of the 
limb which is concerned in the phenomenon too faint for future 
measurements. On the other hand, having a series of photo- 
graphs of the sun with Venus on the disc, we can, with a suit- 
able micrometer—such as I contrived for measuring the eclipse 
pictures of 1860, and which, since then, has heen in continuous 
use in measuring the Kew solar photograms *—fix the position of 
the centre of each body with great precision. But the reduction 
of the measured distances of the centre to their values in arc is 
not without difficulty, Irradiation may possibly enlarge the 
diameter of the sun in photographic pictures, and it may diminish 
the size of the disc of a planet crossing the snn, as is the case 
with eye-observations ; but if the images depicted arc nearly of 
the same size at all stations whose resultsare to be included in 
any set of discussions, then the ratio of the diameters of Venus 
and the sun will be the same in all the plates, and it will be safe 
to assume that they are equally affected by irradiation. The 
advantage which, therefore, will result by employing no less than 
eight instruments precisely alike, as are those now being made 
by Mr, Dallmeyer on the improved Kew model, is quite obvious, 
If other forms of instruments, such as will hereafter be alluded 
to, be usec, it will be essentin! that a sufficient number of them 
be employed in selected localities to give also connected sets for 
discussion. 

To give some idea of the relative apparent magnitndes of the 
sun and Venus, I may mention that at the epoch of the transit of 
1874 the solar disc would, in the Kew photoheliograph, have a 
semi-diameter of 19658 thousandths of an inch, or nearly two 
inches ; Venus a semi-diameter of 63°33 of these units; and the 
parallax of Venus referred to the sun would be represented by 
47°85 such units, the maximum possible displacement being 95°7 
units, or n early 75th of an inch. 

When the photographs have been secured, the micrometric 
measurements which will have to be performed consist in the 
determination of the sun’s semi-dinmeter in units of the scale of 
the micrometer, the angle of position of the successive situations 
of the planct on the dsc, as shown on the series of photographs, 
and finally the distances of the centres of the planet and the sun. 
These data determine absolutely the chord along which the transit 
tas been chserved to within 0-1 ; and an error of 1” in the mea- 
surement would give an error of only 0" ‘185 in the deduced solar 


* In this micrometer, which is capable of giving radial distances, angles of 
position, and also rectangular co-ordinates, the accuracy of linear measure- 


ments does not depend on the doubtful results given by a long runof a micro- 
meter sciew. 


parallax. Moreover the epoch of each photographic record is 
determinable with the utmost accuracy, the time of the exposure 
being from =, to ;4, ef a second, or even less, 

Now, although the truth of the foregoing remarks will he fully 
admitted, it will yet be well to point out in this place the inherent 
or supposed defects of the photographic method. These defects 
may principally be comprised uniter the head of Possibility of 
Distortion ; and the importance of an investization into this 
source of error will appear at once obvious in all cases where the 
position of a definite point with reference to a system of co- 
ordinates hus to be determined from measured photographs, 
especially in such a refined application of it as that which it will 
have in the determination of the solar parallax. 

The distortion of a photographic image, if such exist, may be 
either extrinsic or intrinsic—that is, either optical or mechanical. 
The instrumental apparatus for producing the image may produce 
optical irregularities before it reaches the sensitive plate; or an 
image optically correct may, by irregular contraction of the sensi- 
tive film in the process of drying, and other incidents of the 
process, present on the plate a faulty delineation. * 

In general, two ways present themselves for clearing observa- 
tions from errors. Either methods may be devised for deter- 
mining the numerical amount of every error from any source, or 
by special contrivances the source of error may be contracted to 
such insignificant limits that its effect in a special case is too 
minute to exert any influence upoa the result, Both these roads 
have been followed in the inquiry into the optical distortion of 
photographic images. 

As regards the first, let it be supposed that, as in the Kew in- 
strument, the primary image is magnified by a system of lenses 
before reaching the sensitive plate. The defects inherent to the 
optical arrangement will clearly affect every photographic picture 
produced by the same instrument ; and hence a method suggests 
itself for determining absolutely the numerical effect of distortion 
at every point of the field. Let us assume that the same object, 
which may be a rod of unalterable and known length, be photo- 
graphed in precisely the same manner in which celestial events 
are photographically recorded, the object being at a considerable 
distance ; it may successively be bronght into all possible posi- 
tions in the field of the photoheliograph, and the length of the 
image on the photograph may be measured afterwards at leisure 
by means of a micrometer. These lengths will change relatively 
wherever distortion takes place ; but by laying down these vary- 
ing lengths we shall obtain an optical distortion-map of the 
particular instrument ; and tables may be constiucted giving in 
absolute numbers the corrections to be applied to measnrements 
of positions on account of the influence of optical distortion. In 
this way the optical distortion of the combined object-glass and 
secondary magnifier is ascertuined. The chief source of distor- 
tion, if such exist, will be in the secondary magnifier; and in 
order to ascertain its amount, a reticule of lines drawn at equal 
distances upon glass may (as has been done recently by Paschen 
and Dallmeyer) be placed in the common focus of the object- 
glass and secondary magnifier. The required data are then im- 
mediately given by the measurement of the resulting pictures of 
the parallelograms on the reticule. Mr. Dallmeyer has ascer- 
tained in this manner that no sensible distortion exists in the 
secondary magnifier constructed by him, The truth of the prin- 
ciple being granted, it was applied to a preliminary series for 
finding the distortion which afiects the Kew mstrument, which is 
not nearly so perfect as thos2 more recently constructed ; and the 
resuJts were so far satisfactory that, instead of a single rod, a 
proper scale, fifteen feet in length, representing a series of 
rectangles distributed over half the radius of the field has been 
erected ; und the process of absolutely determining the optical 
distortion of the Kew photokeliograph is now in active progress, 
aniwill be used for the new instruments to be employed in 
observing the transits of Venus. 

The second method of dealing with optical distortion aims at 
total exclusion of this source of error. It has been proposed by 
American astronomers, who intend taking part in the coming 
observations of the transit of Venus, to exclude the secondary 
magnifier, and, in order to obtain an image of sufficient diameter, 
to employ a lens of considerable focal length, say 40 ft., which 
would give an image as large as with the Kew photoheliograph— 


* Tt has been proposed, in order to obviate any possible alteration of the 
sensitive surface, to use the Daguerreotype instead of the collodion process. 
The former, however, is so little practised, and, mereover, is so much more 
troublesome, that it does not seem to be advisable Lo 2dopt it, especially as 
the subsequent measurements would prescnt greater difficulttes than occur 
with collodion pictures. 
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namely, 4in. in diameter. As it would be inconvenient to 
mount such an instrument equatorially, it is proposed to fix it in 
the meridian in a horizontal position, and reflect the sun in the 
direction of its axis by means of a flat mirror moved by a heliostat. 
There cannot be any doubt about the fact that the image so pro- 
duced would be nearly free from optical distortion, if the inter- 

osed mirror did not introduce a new source of error, The 
difficulty of producing a plane mirror is well known ; and there 
is a difficulty in maintaining its true figure in all positions; there 
is also a liability of the disturbance of the rays by currents of 
heated air between the mirror and object-glass : moreover, with 
such an instrument, position-wires could not be defined with 
sharpness on the photographs. On the whole, greater reliance 
may be placed on a method which admits the existence of a dis- 
torting influence, but has at the same time means of checking 
and controlling it numerically. 

Great attention has been paid by me at various times to those 
effects of distortion which might arise from the process of drying. 
The results to which the experiments lead seem to prove that 
there is no appreciable contraction except in thickness, and that 
the collodion film does not become distorted, provided the rims 
of the glass plates have been well ground: this point is a funda- 
mental one. But in such observations as that of the transit of 
Venus, no refinement of correction ought to be neglected ; hence 
fresh experiments will be undertaken to set at rest the question 
whether distortion of the film really takes place when proper 
precautions are taken, This will be done both by the method I 
have employed before, and also in accordance with M, Paschen’s 
proposal to measure images of such reticules as above de- 
scribed: this reticule might, as he has suggested, be photo- 
graphed during the transit of Venus, so that each plate would 
thus bear data for the correction due to unequal shrinking, if such 
were to take place. 

It has been objected by some astronomers who have casually 
examined solar photograms that the limb of the sun appears as a 
consequence of the gradual shading off, even under a small 
magnifying power, not bounded bya sharp contour; but the 
measurements of such photograms which have been made during 
the last ten years of pictures, taken under the most varying con- 
ditions which influence definition, have proved that even the 
worst picture leads to a very satisfactory determination of the 
sun's semi-diameter and centre ; moreover, an independent exami- 
nation of this question by M. Paschen gave as the result that the 
mean error of 2 determination is only + o'008 millimetre with 
a sun-picture of 4 Paris inches in diameter ; this corresponds to 
+ o"'135, and itis nearly three times less than that resulting 
from a measurement with the Koningsberg heliometer. 

Nevertheless it will be seen from the foregoing remarks that I 
have not hesitated to arouse your attention to the fact that As- 
tronomical Photography is about to be put to the severest test pos- 
sible in dealing with such a fundamental problem of astronomy 
as the determination of the sun’s distance from the earth. An 
intimate knowledge of the subject, however, and experience 
with respect to work already accomplished in the Kew ten-year 
solar observations, inspire me with a confident anticipation that 
it will prove fully equal to the occasion. 

So much for performances to be looked forward to in the 
future : now let me briefly review what Astronomical Photo- 
graphy has already undoubtedly accomplished. 

In the first instance the possib lity proved of giving to the 
photographic method of observation a trustworthiness which 
direct observations can never quite obtain, will render the re- 
sults of our discussion of the ten years’ solar observations at 
Kew more fiee from doubts than those observational series on 
the Sun’s spots which have preceded ours. The evidence of a 
probable connecticn between planetary positions and solar acti- 
vity, and the evidence which we have published on the nature of 
spots as depressions of solar matter, could never have bcen 
brovghtforward but for the preservation of true records of the 
phenom ena through a number of years, while the closer agree- 
ment of the calculated results in reference to solar elements is 
itself evidence of the intrinsic truthfulness of the method, and 
gives the highest promise that our final deductions, which will 
be completed in the course of the eusuing year, will not be un- 
worthy the exertions which I, in conjunetion with my friends b. 
Stewart and B. Loewy, have constantly devoted to this work 
diring a period of fully ten years. Not only will some doubt- 
ful questions be set finally at rest by it, but new facts of the 
greatest interest will result, bearing on the laws which appear to 
govern solar activity. 


By nothing, however, would the claims of photographic 
observation, as one of the most important instruments of scien- 
tific research, seem to be so thoronghly well established as by 
the history of recent solar eclipses. It will be recollected that 
in 1860 for the first time the solar origin of the prominences 
was placed beyond doubt solely hy photography, which pre- 
served a faithful record of the moon’s motion in relation to these 
protuberances. The photographs of Tennant at Guntour, and 
of Vogel at Aden, 1868, and also those of the American astro- 
nomers at Burlington and Ottumwa, Towa, in 1869, under 
Profs. Morton and Mayer, have fully confirmed those results. 
In a similar manner the great problem of the solar origin of 
that portion of the corona which extends more thana million 
of miles beyond the body of the sun has been, by the photo- 
graphic observations of Col. Tennant and Lord Lindsay in 1871, 
set finally at rest, after having been the subject of a great 
amount of discussion for some years. 

The spectroscopic discovery in 1869 of the now famous green 
line, 1474 KX, demonstrated undoubtedly the  self-luminosity, 
and hence the solar origin of part of the corona. Those who 
denied the possibility of any extensive atmosphere above the 
chromosphere received the observation with great suspicion ; 
but in 1870 and again in 1871 it was fully verified, So far, 
therefore, the testimony of spectroscopic observations was in 
favour of the solar origin of the inner corona. 

Indeed the observations of 1871 have proved hydrogen to be 
also an essential constitutent of the ‘‘coronal atmosphere,” gs 
Janssen proposes to call it—hydrogen at a lower temperature 
and density, of course, than inthe chromosphere. Janssen was 
further so fortunate as to catch glimpses of some of the dark 
lines of the solar spectrum in the coronal light, an observation 
which goes far toshow that in the upper atmosphere of the 
sun there are also solid or liquid particles, like smoke or cloud, 
which reflect the sunlight from below. Many problems, how- 
ever, even with reference to the admittedly solar part of the 
corona, are unsettled. The first relates to the nature of the 
substance which produces the line 1474 K. Since it coincides 
with a line in the spectrum of iron, it is by many considered 
due to that metal; but then we must suppose either that iron 
vapour is less dense than hydrogen gas, or that it is subject to 
some peculiar solar repulsion which maintains it at its elevation, 
or other hypotheses may be suggested for explaining the fact. 
Since the line is one of the least conspicuous in the spectrum 
of iron and the shortest, and as none of the others are found 
associated with it in the coronal spectrum, it seems natural, ag 
many have done, to assume at once that it is due to some new 
kiad of matter. But the observations of Angstrom, Roscoe, 
and Clifton, and recently those of Schuster regarding the specs 
trum of nitrogen, render it probable that elementary bodies hava 
only one spectrum, and since in all exper:mental spectra we 
necessarily operate only on a small thickness of a substance, we 
cannot say what new lines may be given out in cases where 
there is an immense thickness of vapour; and hence we canny, 
conclude with certainty that because there is an unknown line 
in the chromosphere or coroaa, it implies a new substance. 
Another problem, the most perplexing of all, is the reconcilia- 
tion of the strangely discordant observations upon the polarisae 
tion of the coronal light; but I will at once proceed tu 
the points on which photography alone can give us decisive, 
information. 

The nature and conditions of the outer corona (the assemblage. 
of dark rifts and bright rays which overlies and surrounds the 
inner corona) was very incompletely studied ; and the questio 
whether it is solar was not finally settled in the opinions o. 
astronomers of high repute. Some believed it to be caused by 
some action of our atmosphere ; and others supposed it due to 
eosmical dust between us andthe moon. ‘The bright light of 
the corona and the prominences most undonbtedly cause a cer- 
tnin amount of atmospheric glare ; and although it is difficult 
to sce how this is to aceount for the rays and rifts, it would be 
rash to deny that it may do so in some miunner yet to be dis- 
covered. It is quite certain that some of the phenomena 
observed just at the beginning and end of totality are really 
caused by it. A light haze of meteoric dust between us and 
the moon might give results much resembling those observed ; 
but when we come to details this theory seems to be doubrful. 

Here photography steps in to pave the way out of the existing 
doubts. If the rays and rifts were really atmospheric, it would 
hardly be possible that they should present the same appearance 
at different stations along the line of totality ; indeed, they would 
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probably change their appearance every moment, even at the 
same station, If they are cislunar, the same appearances could 
not be recorded at distant stations. It is universally admitted 
that proof of the invariability of these markings, and especially 
of their identity as seen at widely separated stations, would 
amount to a demonstration of their extra-terrestrial origin, Eye- 
sketches cannot be depended on ; the drawings made by persons 
standing side by side differ often to an extent that is most per- 
plexing. Now photographs have, undoubtedty, as yet failed to 
catch many of the faint markings and delicate details ; but their 
testimony, as far as it goes, is unimpeachable. In 1870, Lord 
Lindsay at Santa Maria, Prof Winlock at Jerez, Mr, Brothers 
at Syracuse, obtained pictures some of which, on account partly 
of the unsatisfactory state of the weather, could not compare with 
Mr. Brothers’ picture obtained with an instrument of special 
construction ;* but all show one deep rift especially, which 
seemed to cut down through both the outer and inner corona 
clear to the limh of the moon. Even to the naked eye it was one 
of the most conspicuons features of the eclipse. Many other 
points of detail also come out identical in the Spanish and Sicilian 
pictures ; but whatever doubts may have still existed in regard of 
the inner corona were finally dispelled by the pictures taken in 
India, in 1871, by Col. Tennant and Lord Lindsay’s photogra- 
phic assistant, Mr. Davis. 

None of the photographs of 1871 show so great an extension 
of the corona as is seen in Mr. Brothers’ photograph, taken at 
Syracuse in 1870; but, on the other hand, the coronal features 
are perfectly defined on the several pictures, and the number of 
the photographs renders the value of the series singularly great. 
The agreement between the views, as well those taken at different 
times during totality as those taken at different stations, fully 
proves the solar theory of the inner corona. We have in all the 
views the same extensive corona, with persistent rifts similarly 
situated. Moreover there is additional evidence indicated by the 
motion of the moon across the solar atmospheric appendages, 
proving in a similar manner as in 1860, in reference to the pro- 
tuberances, the solar origin of that part of the corona, ~ 

It will be well here to mention a difficulty which occurs in 
recording the fainter solar appendages, namely the encroachment 
of the prominences and the corona on the lunar disc when the 
plates have to be over-exposed in order to bring out the faint 
details of the corona. It is satisfactory to find that whenever a 
difficulty arises it can be mastered by proper attention. Lord 
Lindsay and Mr. Ranyard have successfully devoted themselves 
to experiments on the subject. They tested whether reflections 
from the back surface of the plate played any part in the produc- 
tion of the fringes: for this purpose plates of ehonite and the 
so-called nonactinic yellow glass were prepared ; and it was 
immediately found that the outer haze had completely disappeared 
in the photographs taken on ebonite, while on the yellow glass 
plates it is much fainter than on ordinary white glass plates. By 
placing a piece of wetted black paper at the hack of an unground 
plate, the outer haze was greatly reduced ; but by grinding both 
the back and the front surfaces of a yellow glass plate, and 
covering the hack with a coating of black varnish, it was rendered 
quite imperceptible, thus showing the greatest part of the so- 
called photographic irradiation to be due to reflection from the 
second surface. 

In connection with the solution of the most prominent ques- 
tions connected with the solar envelopes, it may not be without 
great interest to allude to another point conclusively decided 
during the last annular eclipse of the sun, observed by Mr. Pog- 
son on the 6th of June of this year, as described by him in a letter 
to Sir G. B. Airy. In 1870 Prof. Young was the first to ob- 
serve the reversal of the Frauenhofer lines in the stratum closest 
to thesun. Now, in 1871 doubts were thrown upon the subject. 
It appears that the reversed lines seem to have been satisfactorily 
observed by Captain Maclear at Bekul, Colonel Tennant at 
Dodabetta, and Captain Fyers at Jaffna. The observations of 
Pringle at Bekul, Respighi at Poodocottah, and Pogson at 
Avenashi were doubtful, while Mosely at Trincomalee saw 
nothing of this reversal, which is, according to all accounts, 
a most striking phenomenon, although of very short duration. 
Mr. Lockyer missed it by an accidental derangement of the tele- 


* Mr, Brothers had, in 1870, the happy idea to employ a so-called rapid 
rectilinear photographic lens, made by Dallmeyer, of 4 inches aperture and 
jo inches focal length, mounted equatorially, and driven by clockwork ; and 
he was followed in this matter by both Colt. Tennant and. Lord Lindsay in 
1871. The focal image produced, however, is far too small (,°; of an inch, 
about); therefore it will be desirable in future to prepare lenses of similar 
construction, but of longer focal length and corresponding aperture. 
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scope. The reversal and the physical deductious from it are 
placed beyond doubt by Mr. Pogson’s observation of the anuular 
eclipse on June 6. At the first internal contact, just after a peep 
in the finder had shown the moon’s limb lighted up by the 
corona, he saw all the dark lines reversed and bright, but for less 
than two seconds. The sight of beauty above all was, however, 
the reversion of the lines at the breaking-up of the limb. The 
duration was astonishing—five to seven seconds; and the fading- 
out was gradual, not momentary. This does not accord with 
Captain Maclear’s observations in 1870, who reports the disap- 
pearance of the bright spectrum as ‘‘not instantly, but so 
rapidly that I could not make out the order of their going.” 
Prof. Young again says that ‘‘they flashed out like the stars 
from a rocket-head.” But discrepancies in this minor point may 
be accounted for by supposing differences in quietude of that por- 
tion of the sun’s limb last covered by the moon. 

The meution of the solar appendages recalls to mind another 
instance in which photography has befriended the scientific in- 
vestigator. I allude to the promising attempt which has been 
made by Prof. Young to photograph the protuberances of the 
sun in ordinary daylight. A distinct reproduction of some of the 
double-headed prominences on the sun’s limb was obtained ; and 
althongh as a picture the impression may be of little value, still 
there is every reason to believe, now that the possibility of the 
operation is known, that with better and more snitable apparatus 
an exceedingly valuable and reliable record may be secured. 
Prof. Young employed for the purpose a spectroscope containing 
seven prisms, fitted to a telescope of 64-inch aperture, after the 
eye-piece of the same had been removed. A camera, with the 
sensitive plate, was attached to the end of the spectroscope, the 
eye-piece of which acted in the capacity of a photographic lens, 
and projected the image on the collodion film. The exposure 
was necessarily a long one, amounting to three minutes and a 
half. The eye-piece of the spectroscope was unsuitable for pho- 
tographic purposes, and only in the centre yielded a true repro- 
duction of the lines free from any distortion. A larger telescope, 
with a suitable secondary magnifier, will be required, in order to 
secure a more defined image. 

I have hitherto spoken of the successful applications of photo- 
graphy to astronomy; but I must point out also some cases 
where it has failed. Nebulce and comets have not yet been 
brought within the grasp of this art, although, perhaps, no 
branch of astronomy would gain more if we should hereafter 
succeed in extending to these bodies that mode of observing 
them. There is theoretically, and even practically, no real limit 
to the sensitiveness of a plate. Similarly with reference to planets 
great difficulties still exist, which must be overcome before their 
phases and physical features can be recorded to some purpose by 
photography ; yet there is great hope that the difficulties may be 
uitimately surmounted. The main obstacle to success arises 
from atmospheric currents, which are continually altering the 
position of the image on the sensitive plate ; the structure of the 
sensitive film is also an interfering cause for such small! objects. 
A photograph taken at Cranford of the occultation of Saturn by 
the moon some time ago exhibits the ring of the planet ina 
manner which holds ont some promise for the future. 

The moon, on the other hand, has been for some time past 
very successfully photographed ; but no use has hitherto been 
made of lunar photographs for the purposes of measurement. 

The photographs of the moon are free from distortion, and 
offer therefore material of incalculable value as the basis of a 
selenographic map of absolute trustworthiness, and also for the 
solution of the great problem of the moon’s physical libration. 
This question can be solved with certainty by a series of syste- 
matic measurements of the distance of definite lunar points from 
the limb, Mr, Ellery, Director of the Observatory of Melbourne, 
has sent over an enlargement of a lunar photograph taken with 
the Great Melbourne Telescope, in which the primary image is 
37; inches in diameter. Such lunar negatives would be adini- 
rably adapted for working out the problem of ,the physical 
libration, and also for fundamental measurements for a seleno- 
graphic map; the more minute details, however, would have to 
be supplied by eye-observations, as the best photograph fails to 
depict all that the eye sees with the help of optical appliances. 
On the other hand, selenographie positions would be afforded 
more free from error than those to be obtained by direct micro- 
metrical measurements. 

Although, as I have stated, I do not contemplate passing in 
review recent discoveries in astronomy, I must not omit to call 
your attention to some few subjects of engrossing interest, First, 
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with reference to the more recent work of Dr. ITuggins. In his 
observations he found that the brightest line of the three bright 
lines which constitute the spectrum of the gaseous nebul:e was 
coincident with the brightest of the lines of the spectrum of 
nitrogen ; but the aperture of his telescope did not permit him 
to ascertain whether the line in the nehulze was double, as is the 
case with the line of Nitrogen. With the large telescope placed 
in his hands by the Royal Society, he has found that the line in 
the nebulz: is not double, and in the case of the great nebula in 
Orion it coincides in position with the less refrangible of the two 
lines which make up the corresponding nitrogen-line, Ile has 
not yet been able to find a condition of luminons nitrogen in 
which the line of this gas is single and narrow and defined like 
the nebular line. a. 

Ile has extended the method of detecting a star’s motion in 
the line of sight hy a change of refrangibility in the line of a 
terrestrial substance existing on the star to about 30 stars besides 
Sirius. The comparisons have been made with lines of hydrogen, 
magnesium, and sodium. In consequence of the extreme dith- 
culty of the investigation, the numerical velocities of the stars 
have been obtained by estimation, and are to be regarded as pro- 
visional only. It will be observed that, speaking generally, the 
stars which the spectroscope{shows to be moving from the carth, 
as Sirius, Betelgeux, Rigel, Procyon, are situated in a part of 
the heavens opposite to Hercules, towards which the sun is ad- 
vancing ; whilst the stars in the neighbourhood of this region, as 
Arcturus, Vega, and a Cygni, show a motion of approach. 
There are, however, in the stars already observed, exceptions to 
this general statement ; and there are some other considerations, 
as the relative velocities of the stars, which appear to show that 
the sun’s motion in space is nat the only or even in all cases the 
chief cause of the observed proper motions of the stars. In the 
observed stellar motions we have to do probably with two other 
independent motions—namely, a movement common to certain 
groups of stars and also a motion peculiar to each star. Thus 
the stars, 8 y 8 e¢, of the Great Bear, which have similar 
proper motions, have a common motion of recession ; while the 
star a of the same constellation, which has a proper motion in 
the opposite direction, is shown by the spectroscope to be 
approaching the earth. Irom further researches in this direction, 
and from an investigation of the motions of stars in the line of 
sight in conjunction with their proper motions at right angles to 
the visuad direction obtained by the ordinary methods, we may 
hope to gain some definite knowledge of the constitution of the 
heavens. 

This discovery supports, in a somewhat striking manner, the 
views which Mr. Proctor bas been urging respecting the distri- 
bution of the stars in space. According to these views there 
exist within the sidereal system subordinate systems of stars 
forming distinct aggregations, in which many orders of real mag- 
nitnde exist, while around them is relatively barren space. Ile 
had inferred the existence of such systems from the results of 
processes of equal-surface charting applied successively to stars 
of gradually diminishing orders of brightness, He found the same 
regions of aggregation, whether the charts included stars to the 
sixth order only or were extended, as in his chart of the northern 
heavens, to the tenth and eleventh orders ; and these regions of 
aggregation are the very regions where the elder Herschel found 
the faintest telescopic stars to congregate. Applying a new 
system of charting to show the proper motions of the stars, he 
found further evidence in favour of these views. The charts indi- 
cated the existence of concurrent motions among the members 
of several groups or sets of stars. Selecting one of the more 
striking instances as affording what appeared to him a crucial 
test of the reality of this s/ar-dy7/f, Mr. Proctor announced his 
belief that whenever the spectroscopic method of determining 
stellar motions of recess or approach should be applied to the 
five stars, B y 5 « and ¢ Ursve Majoris, these orbs (which formed 
a drifting set in the chart of proper motions) would be found to 
be drifting collectively either towards or from the earth : this has 
been confirmed. 

The time has now come for more closely investigating the 
various theories which have heen propounded by such profound 
thinkers as Tyndall, Tait, Reynolds, and others, to account for 
the phenomena of Comets, I do not propose to enter into a 
statement of these theories; but I venture to call attention to 
ZéMner’s views, which have recently given rise to a great amount 
of controversy. In doing so, 1 am solely influenced by a desire 
to give information on this subject, without implying thereby 
that I give my adherence, or even preference, to his theory. * 

* See Appendix, p. 12, 
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‘The vaporisation of even svlid bodies at low temperatures 
suggests that a mass of matter in space will ultimately surround 
itself with its own vapour, the tension of which will depend 
upon the mass of the body (that is, upon its gravitative energy) 
and the temperature. If the mass of the body is so small 
that its attractive force is insufficient to give to the enveloping 
vapour its maximum tension for the existing temperature, the 
evolution of vapour will be continuous until the whole mass is 
converted into it. It is proved by analysis that such mass of 
gas or vapour in empty and unlimited space is in condition of 
unstable equilibrium, and must become dissipated by continual 
expansion and consequent decrease of density. It follows that 
celestial spaces, at least within the limits of the stellar universe, 
must be filled with matter in the form of gas. 

A fluid mass existing in space at a distance from the sun or 
other body radiating heat would, if its mass were not too great, 
be converted entirely into vapour after the lapse of sufficient 
time. But if the fluid mass approach the sun, solar heat would 
occasion a more rapid development of vapour on the sunward 
side ; and the total vaporisation would require an incomparably 
short time with reference to the interval necessary in the former 
case; this time would be shorter the smaller the mass of the 
body. Prof, Zolner points to the smaller comets, which often 
appear as spherical masses of vapour, as examples of such bodies, 
while the spectra of some of the nebule and smaller comets 
render the existence of fluid masses giving out vapour highly 
probable. 

The self-luminosity and train of comets he refers to other 
causes. Two causes only are known through the operation of 
which gases become self-luminons—elevation of temperature (as 
by combustion), or electrical excitement. Setting aside the first 
as involving theoretical difficulties, the second cause is demon- 
strated by him to be sufficient to account for the self-luminosity 
and the formation of the train, provided it be granted that 
electricity may be developed by the action of solar heat, if not 
in the process of evaporation, at least in the mechanical and 
molecular disturbances resulting from it. The production of 
electricity by such processes within the limits of our experience, 
must be admitted as a well-known fact. The spectrum of the 
vaporous envelope of a comet, illuminated in this manner, must 
necessarily be that produced by the passage of an electrical dis- 
charge through vapour identical in substance with a portion of 
the comet’s nucleus, from which the envelope is derived. As, 
according to this supposition, water and liquid hydrocarbons are 
important constituents of these bodies, the spectra of the comets 
should be such as belong to the vapours of these substances ; and 
in this manner the resemblance and partial coincidence of the 
observed cometic spectra with those of gaseous hydrocarbons is 
explained. 

The form and direction of the train indicate undoubtedly the 
action of a repulsive force; and Prof, Zollner asserts that the 
assumption of an electrical action of the sun upon bodies of the 
solar system is necessary and sufficient to account for all the 
essential and characteristic phenomena of the vaporons envelope 
and the train. ‘lhe direction of the train, towards or from the 
sun, is, according to this theory, to be easily explained by the 
supposition of a variability in the mutual electrical conditions, 
This accords perfectly with the phenomena observed in the 
development of electricity by vapour-streams in the hydroelectric 
machine, where the sign of electricity depends upon the presence 
or absence of various substances in the boiler or the tubes. 

The theory acquires an additional interest from Schiaparelli’s 
remarkable discovery of the identity of the paths of certain 
comets with great meteor-streams, since the meteoric masses 
must inevitably be conver‘ed into vapour on approaching the 
sun, with the exhibition of the characteristic appearances of the 
comets. 

The intimate connection of planetary configuration and solar 
spots, of the latter and terrestrial magnetism and auroral pheno- 
mena, must tend to establish also a connection between solar 
spots and solar radiation. It is demonstrated by the researches 
of Viazzi Smyth, Stone, and Cleveland Abbe, that there is a 
connection between the amount of heat received from the sun 
and the prevalence of spots—a result clearly in harmony with 
those derived from recent investigations into the nature of the solar 
atmosphere. Further, in a paper by Mr. Meldrum, of Mauritius, 
which will be read before you during this session, most remark- 
able evidence is given on the close connection of these pheno- 
mena. It appears that the cyclones of the Indian Ocean have 
a periodicity corresponding with the sun-spot periodicity ; so 
that if an observer in another planet could see and measure the 
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sun-spots and cyclones (earth-spots), he would find a close 
harmony between them. Such a connection will probably be 
found to exist over the globe generally ; but with reference to the 
Indian Ocean it may be stated as a matter of fact, from Mr. 
Meldrum’s discussion of twenty-five years’ observations, that in 
the area lying between the equator and 25° south latitude, and 
between 4o° and 110° east longitude, the frequency of cyclones 
has varied during that period directly as the amounts of sun- 
spots. Iam glad to be able announce that Mr. Meldrum, in 
order to place the deductions on a still broader foundation, pro- 
poses to investigate these laws on a plan perfectly in agreement 
with our method of determining the areas of solar disturbances, 
the results of which have been published from time to time during 
the last ten years. Moreover the observations on the periodic 
changes of Jupiter’s appearance, and the observations of Mr. 
Baxendell that the convection currents of our earth vary 
according to the sunspot period—all these results, seemingly 
solitary, but truly in mysterious harmony, point to the absolute 
necessity for establishing constant photographic records 
of solar and terrestrial phenomena all over the world. No 
astronomer or physicist should lose any opportunity of assisting 
in this great aim, by which alone unbiassed truthful records of 
phenomena can be preserved. What is more, no system of 
observations can be carried on ata less expense. 

We have hopes of seeing the photographic method as applied 
to sun-observations joined to the work of the Greenwich Obser- 
vatory ; but what is further wanted is the erection of instruments 
for photographic records and of spectroscopes in a number of 
observatories throughout the world, so as to obtain daily records 
of the sun and to observe magnetical and meteorological pheno- 
mena continuously in connection with solar activity. Meteoro- 
logical observation is storing up useful facts; but they can only 
be dealt with effectually if investigated in close parallelism with 
other cosmical phenomena, Only when this is done may we 
hope to penetrate the maze of local meteorological phenomena 
and elevate meteorology to the rank of ascience. The time bas 
really come not only for relieving private observers from the sys- 
tematic observation of solar phenomena, but for drawing close 
ties between all scattered scientific observations, so as to let one 
grand scheme embrace the whole ; and no method seems to be 
so well adapted to bring about this great achievement than the 
method of photographing the phenomena of nature, which in 
its very principle carries with it all extinction of individual 
bias. 

In conclusion I cannot refrain from making a passing allusion 
to a Royal Commision, presided over by the Duke of Devon- 
shire, which has been sitting for some time past ; for I believe 
that its labours will have an important bearing on all that relates 
to scientific education and the promotion of science in this 
country. The time has come when the cultivation of science 
must be protected and fostered by the State; it can no longer be 
safely left to individual efforts. If England isto continue to 
hold a high position among civilised nations, the most anxious 
care must be given to the establishment by the State of such an 
organised system for the advancement of science and the utili- 
sation of the work of scientific men as will be in harmony with 
similar organisations in neighbouring states — for examples, 
France, Germany, and Russia. 


APPENDIX 


Certain conclusions at which Prof. Zollner arvives in the in- 
vestigation of several points bearing on the theory which he 
defends are, quite independent of the latter, of high scientific 
value. 

First, with reference to the density of atmospheric air, which (in 
accordance with the considerations mentioned in stating his views) 
he supposes to fill the interstellar space everywhere, he assumes 
for the purposes of calculation that the temperature of space is 
that of melting ice, and finds that the lower limit of density for 


: : gy 5 
a portion of gas in space is Tous of that of the air at the earth’s 


surface, a value so small that if a mass of air which, at its ordinary 
density upon the earth’s surface, occupies a volume of one cubic 
decimetre (a litre), were reduced to the density expressed by this 
fraction, it would fill a sphere whose radius would not be traversed 
by a ray of light in less than 10% years. These values indicate a 
density which would have no appreciable cffect whatever upon 
rays of light or upon the motion of bodies in space, and which 
would become still less if the temperature of space be taken, with 
Fourier, at —60°C., or with Pouillet, at —132°C. But as every 
solid body must, by virtue of its gravitative energy, condense the 
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gas into an atmospheric envelope round itself, the density of the 
latter will solely depend on the size and mass of the body. 
Prof. Zollner finds by calculation that, for instance, the density 


: : 1 
of air thus forming an atmosphere round the moon must be 7038 


of that of the air of the earth’s surface. This is in accord with 
the fact that no trace of a lunar, atmosphere has as yet been de- 
tected. But the values become very great for the larger planets, 
quite great enough to manifest absorptive effects upon the light 
reflected from them. Considering that there are peculiarities in 
the spectra of Uranus, Neptune, and also of Jupiter, which 
appear to indicate atmospheric influences, Prof. Zéllner’s results 
are not without deep interest, and certainly suggestive of further 
inquiry. 

Secondly, with reference to the supposition that a body may 
be at the same titne under the influence of gravitative and elec- 
trical agencies, it was necessary for the author of this theory to 
discuse the quantitive difference in their effect upon ponderable 
masses at a distance. The discussion shows that, if the mass in- 
creases, gravitation preponderates over electricity ; ifthe mass de- 
creases sufficiently, the contrary takes place. It follows that the 
cometary nuclei, as masses, are subject to gravitation, while the 
attenuated vapours developed from them yield to the action of 
free electricity of the sun. Prof. Zéllner has based upon Hankel’s 
numerous and careful researches on the determination of atmo- 
spheric electricity, in absolute measure, an analytical inquiry into 
the motion of a small sphere under the action of gravity and 
atmospheric electricity, which leads to some remarkable results. 
Supposing the free electricity of the sun to be not greater than 
that repeatedly observed on the earth’s surface, and to be uni- 
formly distributed, it would communicate to a sphere having a 
diameter of 11 millimetres and a weight of 73, of a milligramme, 
and starting from the sun, by the time it had moved as far away 
as the mean distance of Mercury, a velocity per second of 
3,027,000 metres, or 408°4 German geographical miles.* This 
velocity is such that in two days it would pass over a space of 
70,540,000 German geographical miles, a magnitude quite of the 
same order as those recorded by cometary astronomy. The dis- 
cussion was undertaken to prove that there is no need for 
assuming the existence of any unknown repulsive agency, but 
that electrical energy not greater than that observed on the 
earth’s surface is amply sufficient to account satisfactorily for the 
phenomena presented by cometic trains, 


SECTION B 
CHEMICAL SCIENCE 
OPENING ADDRESS BY THE PRESIDENT, Dr. J. 
GLADSTONE, F.R.S. 


ONE of my fellow-students in the laboratory of the late 
Prof. Graham began the study of Chemistry because he wanted 
to be a Geologist, and he had read in some Geological 
Catechism that, in order to be versed in that science, it was 
necessary, as a preliminary step, to gain a knowledge ot Chemis- 
try, Mineralogy, Zoology, Botany, and I know not what besides. 
My friend became a chemist, and found that enongh for the 
exercise of his faculties, Yet the catechism had truth on its 
side ; for so intertwined are the various branches of observa- 
tional or experimental research, that a perfect understanding of 
one can only be obtained through an acquaintance with the 
whole cycle of knowledge. 

Yet, on the other hand, who can survey the whole field even 
of modern Chemistry? There was a time, doubtless, inthe re- 
collection of the more venerable of my auditors, when it was not 
impossible to learn all that chemists had to teach ; but now that 
our ‘*Hand Book” has grown so large that it would take a 
Briareus to carry it—and it requires a small army of abstractors 
to give the Chemical Society the substance of what is done 
abroad—we are compelled to become specialists in spite of 
ourselves. He who studies the general laws of Chemistry may 
well turn in despair from the ever-growing myriads of trans- 
formations among the compounds of carbon; we have agricul- 
tural, physiological, and technical chemists ; one man builds up 
new substances, another new formulze ; while some love the 
rarer metals, and others find thcir whole soul engrossed by the 
phenyl compounds. 

How is this necessity of specialisation to he reconciled with 
the necessity of general knowledge? Dy our forming a home 


1IALL 


* Fifteen to a degree of longitude on the Fquator. 


318 


NATORE 


| due. 15, 1872 


for ourselves in some particular region, and becoming intimately 
conversant with every feature of the locality and their choicest 
associations, while at the same time we learn the general map 
of the country, so as to know the relative position and import- 
ance of our favourite resort, and to be able—when we cesire it 
—to make excursions elsewhere, 

To facilitate this is one of the great objects of the British 
Association. The different Sections are like different countries, 
and leaving the insular seclusion of our special studies, we can 
pass from one to the other, and gain the advantages of foreign 
travel. 

From this chair I must of course regard Chemistry as the 
centre of the universe, and in speaking of other sections I must 
think of them only in their relation to ourselves. There is that 
rich and ancient country, Section A, which, according to the 
Annual lKeport, comprises several provinces—Mathematics, 
Astronomy, Optics, Heat, Electricity, and Meteorology. 

Mathematics and Astronomy.—It was when the idea of exact 
weights and measures was projected into it that Alchemy was 
transmuted into Chemistry: as our science has become more 
refined in its methods its numerical laws have become more and 
more significant, and it may safely le predicted that the more 
closely it is allied with general physics, the greater will be the 
mathematical knowledge demanded of its votary. But till 
lately the Chemist and the Astronomer seemed far asunder as 
the heavens and the earth, and none could have foretold that we 
should now be analysing the atmospheres of the sun and stars, 
or throwing light on the chemical composition of planetary 
nebul and the heads of comets. There is in this, too, as in 
other things, a reciprocal benefit; for we are encouraged to 
hope that this celestial chemistry will reveal to us elements 
which have not yet been detected among the constituents of our 

lobe. 

. Light, lIeat, and Electricity.—IIow intimately are these 
associated with the chemical force, or rather how easily are 
these Protean forces transtormed into one another! The rays 
of the sun coming upon our earth are like a chemist entering his 
laboratory ; they start strange decompositions and combinations 
not only in the vegetable kingdom, but also among inorganic 
gases and salts ; they are absorbed selectively hy different bodies 
which they penetrate, or are refracted, dispersed, and polarised 
according to the chemical composition and structure of the sub- 
stance. All this has been the subject recently of much scientific 
research ; and I need scarcely remind you of the beautiful art of 
photography as one of the results of photo-chemistry, or of the 
benefits that have arisen from a study of circular polarisation, 
indices of refraction, and especially spectrum-analysis, In re- 
gard to the latter, however, I would remark that while the optical 
examination of the rays emitted by luminous vapours has yielded 
most brilliant results, there is another kind of spectrum-analysis 
-~that of the rays absorbed by various terrestrial gases, liquids, 
and solids—which has already borne valuable fruit, and 
which, as it is far more extensively applicable than the other, 
may pethaps play a still more important part in the 
Chemistry of the future. The dispersion of the rays of the 
spectrum is ceriainly due to the chemical nature of the body 
through which they pass, but this is as yet almost unbroken 
ground waiting for anexplorer. As to heat, it has ever been the 
tool ofthe chemist ; and it would be difficult to over-estimate the 
significance of researches into the specific heat, or the melting- 
and boiling-points of elements and their compounds. The laws 
of chemical combination have been elucidated lately by thermo- 
chemical researches ; it has been sought to establish a connection 
between the absorption or radiation of heat and the complexity 
of the chemical coastitution of the active body; while the power 
of conducting heat, or of expanding under its influence, offers a 
promising held of inquiry. As to electrical science, one depart- 
ment of it—Galvanism—is strictly chemical: the electrolytic 
cell do*s our work; and indeed we claim half the electric 
telegraph, for while the nee lle may oscillate in Section A, the 
battery belongs to B. 

Last in Section A comes Meteorology ; and there are chemical 
questions concerning the constitution of the atmosphere, its 
changes, and the effect of its occasional constituents upon vege- 
tableand animal life, which merit the deepest attention of the 
physiologist, philanthropist, and statesman, 

Jf we turn to Section C, there is an outlying province be- 
lonzing to us, namely, Mineralogy, wh‘ch hes on the frontiers of 
Geology. A vast and very promising region is the origin and 
mode of formition of different minerals + this has attracted some 


explorers during the past year ; but in order to investigate it pro- 
perly the geologist and the chemist must travel hand in hand. 
Geology, in demanding of us the analysis of earths and ores, 
rocks and precious stones, repays us by bringing to our know- 
ledge many a rare element and strange combination. 

When we pass from C to D, that is, from the crust of the 
globe to the organised beings that inhabit and adorn it, we are 
introduced into new regions of research. When organic chemis- 
try was young, Cuvier sald of it, ‘‘ Dans cette nouvelle magie, 
le chimistre n’a presque qu’a vouloir: tout peut se changer en 
tout peut l'extraire de tout’; and though we have now learnt 
much of the laws by which these magical transformations pro- 
ceed, they far transcend the dreams of the French philosopher; 
there is yet no visible limit to the multitude of products to be 
derived from the vegetable and animal world, and their changes 
seem to afford boundless scope for chemical ingenuity. ‘bhe 
benefit here is also reciprocal ; for the physiologist enters by our 
aid into the wonderful laboratory of the living plant or animal, 
and learns to estimate the mode of action of different foods and 
medicines, here have lately been some good researches of this 
character; the difficulties are great, but the results to be achieved 
are worthy of any effort. 

There may be little intercourse between us and the geographers 
in E, but we stand in no distant relationship with many of the 
subjects discussed in F. Economic science embraces the chemi- 
cal arts from cookery upwards ; such imperial questions as that 
of the national standards, or the patent laws, interest us greatly ; 
the yield of our corn-fields is increased through our knowledge 
of the constituents of soils and manures, and upon many of the 
chemical manufactures depend in no sma!] degree the commerce 
and the wealth of Britain. 

In this most important branch of technical chemistry we need 
the skill of the mechanician ; and this introduces us to Section 
G. One of the questions of the day will illustrate the connection 
between these varied departments of study. Statistics prove that 
the consumption of coal is now advancing, not at the gradual 
pace which recent calculations allowed, but at a rapidly ac- 
celerating speed, and they make the householder anxious about 
rising prices, and the political economist about the duration of 
our coal-fields, Itis well known that there is a great waste of 
fuel throughout the country, asthe maximum of heat produced by 
the combustion is very far from being ever utilised ; and it will 
be for the combined wisdom of the chemist, physicist, and 
mechanician to devise means for reducing this lavish expenditure, 
or to indicate other available sources of power. 

While this correlation of the natural sciences renders it 
desirable that the votary of one should have some general ac- 
quaintance with the rest, the correlation of all knowledge shows 
that no education can be complete which ignores the study of 
nature. A mind fed only on one particular kind of lore, how- 
ever excellent that kind may be, must fail of proper nourish- 
ment. Iam not going to say a word against philological studies ; 
T am too fond of them myself for that ; and I could wish that the 
modern languages were taught more, and the classic languages 
were taught better than they are at present. What I do contend 
for is, that chemistry (or some cognate branch of science) should 
have an honoured place in the education of every English lady 
and gentleman. JI say purposely ‘‘an honoured place,” for at 
present where chemistry is introduced we too often find the idea 
Jatent which was expressed by one principal of a lady’s college, 
who told a friend of mine that he was to give the girls a course 
of pretty experiments, but she did not expect him to teach them 
anything ; and we know that when boys repeat chemical ex- 
periments at home it is looked upon as an amusement, a philo- 
sophical one no doubt, but rather objectionable, inasmuch as 
they spoil their mother’s towels and singe their own eyebrows. 

Of course some knowledge of chemistry is indispensable for a 
large number of our manufacturers, and for the medical pro- 
fession, while it is extremely valuable to the farmer, the min :r, 
and the engineer. It will also be readily granted that informa- 
tion about the air we breathe, the water we drink, the food we 
live upon, the fuel we burn, and the various common objects we 
handle, must be of service to every man. Dut we are met by 
the advocates of the old system of education with the remark 
that the value of school-teaching does not depend so much upon 
the information given as upon the mental training, This I ad- 
mit; though it seems to me that if the same training can be 
secured by two studies, the one of which (like the making of 
Latin verses) gives no information at all, and the other (like 
chemics] analysis mpa:ts some useful knowledge, we should 
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prefer the latter. But I hold that, as a means of educating the 
mental faculties, chemistry, faithfully taught, has in many re- 
spects the advantage over literary studies. There is superabundant 
scope for the exercise of the memory; the powers of observation 
are developed by it to a wonderful degree ; the reasoning powers 
may be well disciplined on the philosophy of chemical change, 
or tbe application of the laws of Dalton, Mitscherlich, and 
Avogadro ; while the imagination may be cultivated by tbe at- 
tempt to forma conception of the ultimate particles of matter, 
with their affinities and atomicities, as they act‘and react upon 
one another under the control of ;the physical forces. 

Our Government insists on a certain standard of education for 
all who are allowed to teach in our elementary schools. In those 
schools which receive no Statejaid it is only public opinion 
which can insist that the teacher shall be duly qualified himself. 
Such bodies as the British Association form this public opinion, 
and will deserve well of their country if they demand that these 
masters and mistresses shall know something of the material 
universe in which they move, and be able to impart to every 
child such scientific knowledge as shall afford him an interesting 
subject for thought, give him useful information, and discipline 
his mental] powers. 

Among the many services rendered by the monthly reports of 
the progress of chemistry which the Chemical Society publishes, 
and the British Association helps to pay for, there is one which 
is rather salutary than pleasant. ‘They bring prominently before 
our notice the fact that in the race of original research we are 
being distanced by foreign chemists. I refer not to the quality 
of our work, about which opinions will probably differ, but to 
the quantity, which can be determined by very simple arithmetic. 
This is a matter of no small importance, not only for the honour 
of ;England, but still more for the advancement of science, and 
the welfare of man, From the Physical Chair of this Associa- 
tion last year, a note of warning was uttered in the following 
words, after a reference to the sad fate of Newton’s successors, 
who allowed mathematical science almost to die ont of the 
country :—‘‘ If the successors of Davy and Faraday pause to 
ponder even on ¢#etr achievements, we shall soon be again in the 
same state of ignominious inferiority.” The President of the 
Chemical Society, also in the Jast Anniversary Address, drew 
attention to the diminished activity of Chemical discovery, and 
to the lamentable fewness of original papers communicated. He 
traces this chiefly to ‘‘the non-recognition of experimental re- 
search by our universities,” and suggests that in granting of 
science-degrees every candidate should be required, as in Ger- 
many, to prove his ability for original investigation. 

Concurring in this,}J would remark that other causes have also 
been assigned, and other suggestions have been made. There is 
the small recognition of original research even by our learned 
societies—at least such recognition as will come home to the 
understanding of the general pubiic. It is true the Fellowship of 
the Royal Society is awarded mainly for original discoveries, and 
there are two or three medals to be disposed of annually ; hut 
these distinctions fall to the lot of the seniors in science, often 
men who are beyond the need of encouragement, and though 
they doubtless are serviceable as incentives, there is many a be- 
ginner in the honourable contest of discovery who is too modest 
even to hope for the blue ribbon of science. While the Victoria 
Cross is awarded to few, every soldier who has borne part in a 
victory expects his clasp, and so might every man who has won 
victories over the secrets of nature fairly look for some public 
recognition. It has been suggested, for instance, that the Royal 
Society, in addition to the F.R.S., might institute an Associate- 
ship, with the letters A.R.S., designed exclusively for those 
younger men who have shown zeal and ability in original research, 
but whose discoveries have not been sufficient to entitle them 
already to the Fellowship. It is suggested, too, that the Chemical 
Society might give some medal, or diploma, or some similar dis- 
tinction, to those who contribute papers of sufficient merit. 

But beyond this is the non-recognition of scientific research by 
society in general. We can scarcely expect the average en- 
lightened Englishman to be anything but scared by a graphic 
formula, or a doubly sesquipedalian word containing two or 
three compound radicals; but he need not continue to talk of 
the four elements, or of acids being neutralised by sugar. But, 
indeed, the so-called educated classes in England are not only 
supremely ignorant of science, they have scarcely yet arrived at 
the first stage of improvement—the knowledge of their own igno- 
rance. Then, again, there is the excessive preference of prac- 
tical over theoretical discoveries ; or rather, perhaps, the in- 


ability to appreciate anything but tangible results. Thus a new 
aniline compound is nothing unless it will dye a pretty colour ; 
if we speak of the discovery of a new metal by the spectroscope, 
they simply ask—What is it useful for? and the rigorous deter- 
mination of an atomic weight has for them ‘no meaning nor 
interest nor beauty, The genera] appreciation of science must be 
of gradual growth; yet there are wealthy men who know its 
value, and who might well become the endowers of research. 
There are, indeed, at present funds available for the purpose— 
such asthe Government grant, and the surplus funds of this 
association ; but the money is given simply to cover actual out- 
lay, and this, though very useful, scarcely meets the case of 
those young philosophers who have no balance at their bankers, 
and yet must live. Will not some of these wealthy men endow 
experimental scholarships, or professorships, in connection with 
our colleges, institutions, or learned societies? As an instance 
of the good that may be effected in this way, may be cited the 
Fullerian professorships ; and as a_very recent example, worthy 
of all honour, may be mentioned the purpose of Mr. J. B. 
Lawes, not only to continue his elaborate experiments at Rot- 
hamsted throughout his lifetime, but to place his laboratory and 
experimental fields in trust, together with 100,000/., so that in- 
vestigations may be continued in the wider and more scientific 
questions which the progress of agriculture may suggest. 

The Government of our country, through the Science and Art 
Department, renders good assistance to the teaching of science ; 
and if the recommendations of the Royal Commission on Scien- 
tific Instruction and the Advancement of Science be adopted, 
the introduction of practical examinations for the obtaining of 
certificates for a superior grade of science-master will certainly 
foster a spirit of research. It has been generally held that the 
promotion of research is within the legitimate scope of Govern- 
ment ; and where, as in the case of Aristotle and Alexander, 
genins and industry have been sustained by princely munificence, 
the happiest results have ensued. Yet this question of Govern- 
ment aid isa delicate one : for genius, when put into swaddling 
clothes, is apt tobe stifled by them ; and were science to depend 
on political favour or imperial support, it would be a fatal cala- 
mity. Still I think it will be everywhere admitted that science 
might with propriety be subsidised from the public funds in 
cases where the results may be expected to confer a direct bene- 
fit upon the community, and where the inquiry, either from its 
expense, its tedionsness, its uninteresting character, or the amonnt 
of co-operation required, is not likely to be carried out by volun- 
tary effort. The astronomical work which is paid for by Govern- 
ment bears upon navigation, and answers both these require- 
ments ; and it is easy to conceive of inquiries in our own science 
that might equally deserve the assistance of the State. Some of 
these might also more than repay the outlay, though perhaps 
the profit would not fal] into next year’s budget. 

I believe that this diminution of original research, wh ch we de- 
plore, is partly due to a causein which werejoice—the recent exten- 
sion of science-teaching. The professorships of chemistry are 
scarcely more numerous now than they were twenty years ago, 
while the calls upon the professor’s time in conducting classes or 
looking over examination papers have greatly augmented. Thus 
some of the most capable men have been drawn away from the 
investigation of nature; and in order to afford them sufficient 
leisure for the purpose, means must be found to multiply the 
number of the professorships in our various colleges. 

While the rudiments of science are being infused into our 
primary education, now happily becoming national, while physi- 
cal science is gradually gaining a footing in our secondary and 
our large public schools, and while it is winning for itself an 
hononred place at our universities, it is to be hoped that many 
new investigators will arise, and that British chemists will not 
fall behind in the upward march of discovery, but will continue 
hand in hand with their continental brethren thus to serve their 
own and future generations. 


SECTION C 
GEOLOGICAL SECTION 


OPENING ADDRESS BY THE PRESIDENT, R. A. C. Gopwin- 
AUSTEN, F.R.S. 
TuE Geological Section is fortunate in respect of this year’s 


place of meeting of the British Association. The county 
of Sussex presents a wide range to the geological observer; there 
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is the great fresh-water Wealden series, next the entire Cretaceous 
group, then portions of the Nummulitic group, including the 
unique fossiliferons beds of Bracklesham. At Selsey is to be 
seen a remnant of adefinite Tertiary period, of which at no other 
place in England is there any record. Lastly, the evidence as to 
local conditions during the Glacial period is peculiarly interest- 
ing. This rich field has not wanted for competent labourers, 
foremost amongst whom must be named Dr. Gideon Mantell, 
who in his day didso much by his zeal and knowledge to diffuse 
a taste for his favourite pursuit. There must also be added the 
names of Mr, Martin, of Pulborough, and Mr. Dixon, of Bognor. 
Tt might perhaps be a fitting preliminary to the local commnni- 
cations which we may expect in the course of this meeting, 
should I here give a summary of what has heen already done 
with reference to the geology of this S.E. of England; but to 
many who meet now in this section, very much of such a survey 
would he familiar. Instead of this T propose to call attention to 
what is the peculiar feature of our local geology, namely, its 
great Wealden formation, the product of that vast lake or sonnd, 
which at a time before a particle of the chalk hills of Sussex had 
been formed, covered an area larger than the whole of the sonth- 
east of this island. What I shall endeavonr to put before yon, a 
point not generally understood, is with reference to the place of 
formations akin to onr Wealden, in the records of past time, and 
enable you to realise what were then the geographical conditions 
of the northern hemisphere, what the distribution and extent of 
other areas of fresh water, the equivalents of our Wealden. 


Place of the Fresh- and Brackish-water formations on the 
Geological Scale 


Ifa general view be taken of the successive physiographlcal 
conditions of bygone geological periods, it is seen in respect of 
each, such as those of the Paleozoic period, or of the Mesozoic 
such as for the Jurassic, Cretaceous, and Nummulitic, which all 
represent distinct periods of past time, and are all the products 
of purely marine conditions, that what is at present terrestrial 
surface, was at those times toa great extent covered by water, 
and that the great geological formations are merely old sea-beds. 

When on a projection of the northern hemisphere, the known 
extent of each of these old seas is represented, as on the accom- 
panying maps, it is also seen to how great an extent at those 
times the area of water exceeded what it has at present ; at each 
of these great periods the northern hemisphere must have pre- 
sented just such a preponderance of water which the southern 
hemisphere does at present ; and itis further to be remarked how 
closely the area of one period of northern geological submergence 
corresponds with the others, as the Nummulitic with the Cre- 
taceous, and the Cretaceons with the Jurassic. Whatever the 
course, there is to he seen in this a recurrence of like conditions 
at enormonsly long intervals of time. 

If next the internal evidence to be derived from these Mesozoic 
formations be taken, it is to be seen, as is familiar to most geolo- 
gists, that each, when most complete, presents a like order of 
change, from its older to its newer portions. 

Over the mid-European area shallow-water accumulations, such 
as shingle and sand-zones (infra-Liassic), preceded the deeper 
water Lias-shales and limestones. Jurassic oolites follow upon 
these, indicating somewhat decreased depths for the Middle 
Jurassic series. Oscillations of surface mark this period ; and 
with respect to its physiography, Mr. Darwin has given his 
opinion that the Malay Archipelago, with its numerous large 
islands separated hy wide and _ shallow seas, probably represents 
the former state of Europe, when the Middle Jurassic beds were 
accumulating. Next follsw deep-water depositions, when the 
widely spread Kimmeridge series was formed, ending upwards 
with the Portland beds. 

The Cretaceous group, asit is exhibited here in the South of 
England, where its vertical thickness is very great, presents in its 
lower beds (Neocomian) a marine fauna which indicated to Edward 
Forbes a limited sea, with depths not exceeding eighteen fathoms. 
Sand-zones hundreds of feet in thickness overlie these. The 
argillaceons Gault, in its composition and fauna, is a deep-water 
deposit, followed by shallower-water sands (Upper Green Sand) 
indicating oscillating conditions as to depth of water. To which 
succeeds the widely-spread oceanic depositions of the white 
chalk. Here recurring conditions come about in like order as in 
the Jurassic series ; and a corresponding illnstration might he de- 
rived from the physical changes indicated in the conrse of the 
Nummulitic period. 

In respect to none of these marine geological formations is 


there any indication whatever that one passed into, or was in con- 
tinuous sequence with, another, either stratigraphically or geo- 
logically ; onthe contrary, wherever there is apparent continuity, 
either upwards or downwards, it is hy change or transition from 
one set of conditions to another wholly different. The purely 
Marine Upper Silurian beds of the Welsh border are followed 
conformably by the Old Red Sandstone, which last is now 
universally accepted as a lacustrine formation, the place of which, 
in time, was intermediate between the middle Palzeozoic group, 
and the Upper or Carboniferous, which commenced with the 
so-called ‘‘ Devonian.” The positions and extent of the ‘‘ Old 
Red ” lacustrine beds in all parts of the British Islands indicate, 
even at this day, to what extent Silurian sea-bed had become 
terrestrial surface, to which the lacustrine basins were subor- 
dinate. 

In the contrary direction, and in our own area, the next group 
indicating widely spread marine conditions, that represented by 
the Devonian and Mountain limestone formations, sets in, as in 
North Devon, with shallow-water sands, and a marine fauna 
(Lower Devonian) in sequence in *‘ Old Red” depositions, w ith 
fresh-water fishes and crustaceans. There is no continuity from 
‘Old Red ” into the earliest Devonian beds, any more than from 
uppermost Silurian into Lower ‘* Old Red” (Phillips’s Geology 
of Oxford, pp. 77—79). 

The later Palceozoic ocean-floor, now one mountain limestone, 
in turn become terrestrial surface on which the Coal-measures 
were accumulated, and over which the abundant vegetation of 
that period established itself, The Coal-measures represent so 
much of the surface of their time, as from position favoured ex- 
panses of fresh and brackish waters, and of alterations from one 
set of conditions to the other. 

Geologists are familiar with the amount of physical change 
which took place over the Enropean area after the coal-growth 
period. The subsequent condition of surface which resulted is 
still distinctly traceable. The Perm-Trias period presents true 
Aralo-Caspian conditions, physically defined, subordinate to the 
same Continental] area. 

The marine Jurassic series next in sequence was succeeded by 
that period of terrestrial conditions to the more detailed physio- 
grapay of which I here propose to call your attention, It may 
suffice on this occasion to state that at the end of the great 
Cretaceous period, the area of those seas, in onr hemisphere 
down to depths at which the great chalk-floor had been deposited, 
became part of a continental Jand, on which the [resh-water for- 
mations of the times which preceded the marine Nummulitic were 
accumulated. 

These evidences of successive physical conditions over the 
northern hemisphere indicate an order of recurrence of corre- 
sponding conditions, and, as already noticed, of a progress of 
change which, in the course of each period, came about in a 
corresponding order. Great periods, during which wide marine 
conditions prevailed, alternated with others of wide terrestrial 
surfaces. "The marine periods, as we measure them by the pro- 
ducts of the agents which seas and oceans call into action, must 
have been of vast duration. In like manner we may feel as- 
sured that the great fresh-water formations are not, as some 
geologists have supposed them, mere subordinate parts of the 
great marine groups, as our ‘* Wealden” of the ‘‘ Cretaceous,” 
bnt rather true intermediate groups, of equal geological value 
with them in the estimate of past time. 


The lVealden Formation 


Mr. Martin proposed this designation for the assemblage of 
fresh-water depositions exhibited in the counties of Kent, Surrey, 
and Sussex, and which may be described generally as consisting of 
thick accumulations of sands and sandstones, for a lower or earlier 
part, surmounted hy a great argillaceous deposit (Weald clay). Mr. 
Webster suggested the propriety of uniting the Purbeck beds 
Hastings sands, and Weald clay into one group, the whole being 
mainly a consecntive fresh-water series. 1t must be understood, 
however, that there is not a definite line separating the Hastings 
sands from the Weald clay; all that is signified is that sands 
predominate for the lower, and clays for the upper portion of the 
Wealden depositions ; but just as thick bands of clay occur in 
the lower series, so bands of sandstone occur in the upper. 

The arrangement adopted by the Geoloyical Survey, in de- 
scending order, ls Weald clay, Tunbridge Wells sand, Wad- 
hurst clay, Ashdown sands, Ashburnham beds, which in Sussex 
are the equivalent of the Purbeck beds of Dorsetshire. 

The Lower Sands are well seen on the coast at Hastings, 
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whence they took their name, and extend thence continuously to 


near llorsham, rising into the central ridge of the Wealden ele- 
vations of St. Leonard’s, Tilgate, and Ashdown Forests. On 


every side this tract is bounded by the Weald Clay, which ex- , 
_ depression mnst have been going on, but not uninterruptedly. 


tendsto the base of the escarpment of the Lower Green Sand, 
heneath which it passes. 

This surface of fresh-water strata, so defined, extends for 
seventy miles from E. to W., and hasa breadth from N. to S. of 
thirty-five miles. 
depositions attain a great thickness ; the lower sandy group may 
be taken at 820 feet, and the Weald Clay at 450 feet at least. 


To realise the conditions under which these accumulations | 
were formed, the now upraised central Sandstone ranges must be | 


put back to their original horizontal position, and the whole 
series must he regarded as the infilling by fresh-water rivers of 
what was an area of depression, with reference to the terrestrial 
surface of the time. This Wealden formation can be traced far 
beyond the limits of the denudation of the S.E. counties. Ina 
southerly direction it occurs in the Isle of Wight, with its two 
divisions of Weald clay and Lower sands. In this quarter the 
Weald clay is reduced to a thickness of 68 feet. In a westerly 
direction (Swanage Bay) the Wealden sands have a great thick- 
ness, and are surmounted by only a thinnish band of Weald clay 
or deep-water deposit, and hoth divisions decrease rapidly, in 
the extension of the formation across the Isle of Purbeck, and 
have not heen recognised in the Isle of Portland, from which, 
if they even extended there, they must be denuded off. 

In a northerly direction, several sections about Oxford, as 
from Shotover Lill to Great Hazeley, from Wheatley to Tets- 
worth, from Brill through Long Crenden to Thame, from Whit- 
church to Aylesbury, extending from S.W. to N.E. for a breadth 
of thirty miles, show Purbeck heds, and fresh-water ferruginous 
sands passing heneath Cretaceous heds. It is obvious that the 
Wealden formation has been cut back in this quarter, and that 
originally it had a much greater extension. In this quarter, too, 
the ferruginous sands overlap the Purbeck beds, showing that 
the lake had here widened its area beyond the dimensions of the 
Purbeck lake. 

From Oxford* to the Vale of Wardour is an interval of 
seventy miles, from over which the Portland Oolite has been re- 
moved, except at Swindon, at which place there are beds which 
are unmistakeably referable to the Purbeck group ; and it is a 
fair inference that it is to this denudation that the ahsence of the 
lacustrine depositions is to be attributed, which everywhere on 
our area, and on much of that of Continental Europe which was 
adjacent, follow next upon the Portland stage. Such being the 
case, the smallest possible dimensions which can be assigned to 
the great Wealden lake, are that it extended from heyond Ayles- 
bury to Portland for 120 miles, and from Portland to the Boulon- 
nais for 200 miles. 

From Rye to Portland the Wealden beds pass out of sight 
beneath the level of the English Channel. The valley of the 
Channel is the result of the disturbance which produced the E, 
and W. lines of the South of England, and was produced sub- 
sequently to the Nummulitic period. 

Dr, Fitton remarks that the subdivisions of the Wealden for- 
mation, especially at its upper part, being in some measure 
arbitrary, it is difficult to determine to which of the three groups 
any outlying depositions ought to be referred. (Geol. Trans. vi, 

. 323. 

P an. difficulty existed when corresponding portions of a 
formation were supposed to require an agreement in mineral 
character and composition ; but it happened at all times, as now, 
with respect to the depositions within areas of water, whether of 
lakes or seas, that the beds which were strictly equivalent in 
respect of time, varied from place to place, from marginal 
shingle to submarginal sand-zones, and deeper and most distant 
argillaceous ar calcareous mud-heds, Considered in this way, 
the distant Oxford and Buckingham portions of the Wealden 
formation, are referable to the submarginal accumulations of the 
great lake, and may be synchronous with ‘‘ Wealden clays.” 
For the threefold division of the Wealden series into Purbeck 
beds, Ifastings sands, and Weald clay, must therefore be sub- 
stituted the more natural divisions of Lower Wealden for the 
Purbeck series, and Upper Wealden for the series as exhibited in 
the south-east of England may he of sand and sandstone or 
Weald clay, according to local conditions of depth. 

There are indications that changes in the area surrounding the 


* Vide evidenceas to range of Wealden deposits, Phillips’ ‘Geology of 
Oxford.” 


Over the whole of this area the fresh-water — 


Wealden formation took place in the progress of that series; the 
lower and earlier sandy deposits indicate only inconsiderable 
depths cf water. Yet the vertical thickness of the series may be 
estimated at nearly 2,000 feet ; for that area at least progressive 


As regards the upper and lower divisions of the formation, the 
difference consists inthe greater coarseness of the detritus of the 
upper, and in the evidence of strong currents settling in definite 
directions in an extension of the area and of an increased depth, 
so that at the later stage a central area of deep-water depositions 
may be defined as well as the directions in which such conditions 
thinned away. Great changes took place in the depth of the 
water of the lake, as indicated by the alternations of the drift- 
sand beds with deeper-water mud deposits, and in places by the 
conversion of lake-bed into land-surface, upon which plant- 
growths established themselves for considerable periods of time, 
and which were again submerged. 

Such changes as these seem to imply change in the physical 
geography of the land region to which thls great fresh-water 
area was subordinate—such, for instance, as would give rise to 
larger rivers, great influx of fresh waters, and stronger currents, 

The successive conditions indicated by the great Wealden 
group, as a whole, are, for the first stage, that of an extensive 
shallow lake, or sound, at the sea-level of the time, the inflowing 
waters to which were largely charged with lime derived from the 
surface of Portland Oolite, from which they came. This is the 
Purbeck stage, which commenced with a long period of purely 
fresh-water conditions, Brackish-water conditions followed with 
a change of fauna. Mollusca, such as Cordula, Cardium, 
AModiola, Rissca, appear, presenting—as was observed by the 
late Edward Forbes—the change of character which the Caspian- 
sea Molluscs have at present in adapting themselves to brackish- 
water, 

During the Middle Purbeck series the alternations from fresh 
to brackish water conditions were frequent, and apparently of 
short duration, till finally it was closed as it commenced, by a 
thick set of purely fresh-water depositions, 

The changes in the Purbeck series are readily accounted for by 
reference to areas of water such as occur on the American coast 
at present, and which may be salt or brackish, according to the 
extent to which the sea-waters are excluded by sand-bars from 
mixing with the fresh waters flowing from the land. 

The 5. and E. coast-line of our Wealden Jake must be looked 
for beyond the area of our island, 


Wealden Formations of the Europian Surface 


The elliptical form of the Wealden elevation and denudation 
has its completion on the east in Picardy, across the English 
Channel. In the Boulonnais there occur ferruginous sands like 
those of Shotover, full of fresh-water shells (Cvio) overlying 
Purbeck limestone, and passing beneath the Cretaceous forma- 
tion, just as happens in this country. These Wealden beds are 
not now of any considerable thickness, having been reduced hy 
the denudation of the district. They are so mixed up with 
pebble-beds in places as clearly to indicate a marginal line, 
which may safely he placed to the north of the Boulonnais denu- 
dations ; for the Wealden depositions proper hardly rise to the 
level of the Palzeozoic rocks ot Marquise. The great fissures and 
pot-holes in the limestones there, which have been produced 
under subzrial conditions, and filled with sand, mould, and 
much vegetable matter, had heen produced antecedently to the 
deposition of the Gault over that area, 

‘The Wealden beds of the Boulonnais were formed beneath the 
waters of the same lake as our own. This fresh-water area had 
an extension southwards ; thus M, D’Archiac refers the mottled 
clays heneath the iron sands and sandstones at Havre to the 
Wealden series of this country, so that the limits of our lake in 
that direction, or in the south, lay somewhere along the line of 
the English Channel. 

Sixty miles to the south of the Boulonnais is a district known 
as the Pays de Bray, which is an elliptical valley of elevation and 
denudation, like our own Wealden ona small scale, extending 
from Beauvais to Neufchatel, a distance of forty-five miles. In 
this denudation the lowest beds exposed belong to the marine 
Jurassic series (l’ortland Kimmeridge). Next above the Portland 
stone is a Wealden formation. ‘‘ Les dépots regardés comme 
fluviatiles sont les plus voisins de létage Portlandien et forment 
le groupe inférieur du terrain Néocomien ” (Graves, Oise, p. 55). 
The remains of the fishes, Cyrene, Cyprides, and ferns are such 
as occur in our Wealden. 
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The thickness of this fresh-water formation is inconsiderable 
compared with our Wealden. The separation of the fresh-water 
formation from the marine Portland is well defined ; not so that 
betwixt the Wealden and Neocomian. TIlere, as in the Punfield 
section, the fresh-water and marine conditions seem to have 
alternated, and the manner in which this takes place suggests the 
supposition that the influx of a considerable body of fresh water 
from the land of the time took place not far from this place. 

Neufchatel is seventy miles south of Boulogne; the Wealden 
beds, as we have seen, indicate that the series extended south- 
wards from Marquise ; and it is no unreasonable supposition that 
the deposits of this Pays de Bray were formed under the waters 
of the same lake as were those of our own Wealden. 

Such, then, were the dimensions ,of the Wealden Lake or 
Sound ; it extended from parts of Buckingham, on the worth, 
half across the English Channel on the south, a breadth of 160 
miles. Inthe contrary direction it reached from Wiltshire into 
France, beyond Beauvais for 250 miles. 

In another part of France, Depart. de l’Aube, Mr. Cornuel 
has described a fluvio-lacustrine formation between the Jurassic 
and Cretaceous formations at Vassy, containing Jgwanodon, 
several species of Unio and /lanorbes. The lacustrine formation 
at Cimey is in a corresponding geological position. 

In the Jura, Villers, Morcine-le-bas, the Portland beds are fol- 
lowed by hard bluish marls, calcareous marls, and gypsum, the 
whole very like our Purbeck series. nese lacustrine formations 
are interesting, as they seem to show the existence of a chain of 
lakes stretching across France into Switzerland for 260 miles, 
with a general direction parallel to the axis of Artois, and thus 
connected as part of one great lake system with our Wealden. 

In France, Depart. des Deux Charentes, some 350 miles due 
south of our Sussex coast, there occurs a great fresh-water for- 
mation In intermediate position between the Portland Oolite and 
what were then the lowest beds of the Cretaceous series. Like 
our own Wealden, this also is exhibited over a surface from which 
the Cretaceous strata have been denuded. This formation has 
engaged the attention of many French geologists, more particu- 
larly of M. Coquand, who has determined its age and purely 
lacustrine character, and who puts it as the equivalent of the 
Purbeck beds of England ; in this he seems to be guided by the 
general likeness as to composition and the presence of Physa 
Bristowi, a well-known Purheck species. 

The sequence of events at this place was as follows :—Subse- 
quently to the formation of the Portland Oolite the sea-bed 
became terrestrial surface, and subsequently again to that, a 
depression extending from Chateaunenf, near Angouléme, to 
beyond the Island of Oléron, became the site of a great fresh-water 
lake. From St. Jean d’Angely to Chateauneuf is a distance of 
thirty-five miles, and from Chateauneuf to Oléron, S.E. to N. W., 
is upwards of 109 miles; but then figures do not give the full 
dimensions of this fresh-water area, as its deposits have been 
reduced by denudation on the north, and passes beneath the 
Cretaceous series on the south. The original lake must have 
had a westerly extension seawards, and its area must have 
equalled that of Lake Ladoga. 

The feeders of this lake are more easily accounted for than in 
the case of our own Wealden. Such a lake would necessarily 
have received all the streams descending from the western slopes 
of a terrestrial surface of very ancient date, namely, the granitic 
district of Central France. 

In North Germany there is a well-exhibited Wealden forma- 
tion, extending from Bentheim by Kheine, with a breadth from 
north to south of twelve miles. From [bbenhiisen it reaches on 
the south side of the Triassic and Palwozoie axis of Osnaburg 
for many miles. It is everywhere in an intermediate position 
betwixt the Upper Jurassic and Lower Cretaceous formations. 
On the north of the axis it spreads for seventy miles to Minden, 
certainly as far as north as the Steinhuder Meer to near Hanover, 
and as far south asthe Hils district. From west to east the as- 
certained extent of this lake is upwards of 120 miles. 

At Bentheim the dark Wealden clays, with bands of limestone 
and spathic iron ore, with Cyrenz, Afelante, &c., like those of 
Sussex here, are ,oo metres thick, so that the real dimensicns of 
this northern lake were very much greater than has been here 
given. 

These large lacustrine areas imply that there was at that time 
a corresponding extent of terrestrial surface. And it may fairly 
he asked, what 1s the geological evidence of such a condition? 
There occur over parts of Belgium the remains of such a terres- 
trial condition of surface beneath the lower Cretaceous beds 


there (Tourtia) consisting of variegated sands and clays, with 
much diffused vegetable matter, and occasionally with beds of 
lignite ; such surfaces can be traced along the line of the Belgian 
coal-field (Mons), and overlying parts of the Palzozoic series. 
These beds are not of sufficient dimensions to be termed lacus- 
trine, but have all the characters of the deposits of ponds and 
marshes; and M. Dumont has properly referred them to the 
Wealden period, Such like evidence of terrestrial conditions 
recur over a wide European area; such are the subcretaceous 
beds of pisiform iron ore, of subaerial origin, and the wide area 
over which fresh-water sands with Pterophyllum, Pecopteris, 
Cycaddises, &c., of our Wealden are met. 

The break betwixt the marine Jurassic and Cretaceous for- 
mations is very distinct, physically and zoologically ; and it may 
be fairly asked, in what way do the forms entombed in the pro- 
ducts of the intercalated period of terrestrial surface conditions 
serve to throw any light on what took place during that long 
interval of time ? 

That the earliest Purbeck-Wealden fauna should have Jurassic 
relations, that is to say, that it must have synchronised with such, 
wherever that formation was being continued, is only what might 
be expected ; for the whole of the hed of the Jurassic seas in the 
northern hemisphere was not converted into subzerial surface at 
once. Midway in the course of the Purheck-Wealden series 
there is evidence of the recurrence of marine conditions with 
Portlandian forms, such as Ostra distorta and [femicidarts pur- 
deckensis. Jt was on this ground that Prof. E. Forbes suggested 
the propriety of placing the Purbeck series with the Jurassic in 
systematic grouping ; for it showed that up to the time of the 
Middle Purbeck beds the marine fauna of the nearest seas was 
still Jurassic. 

The considerable extent of Iand surface in the northern hemi- 
sphere during the whole of the marine Jurassic period, and the 
local conversion of any portions of such sea-bed into land, 
whether in the course of the deposition of the Lower Jurassic 
series (Stonesfield), or between the Lower and Middle (Brora, 
Staffin), or at the uppermost stage (Portland), would be merely 
the addition of so much more to the existing land. 

The forms of life which would colonise such new surfaces 
would be such as migrated from the older adjacent lands; if any 
change should have taken place in the fauna or flora of such old 
land-surface, in the course of the production of the marine 
Jurassic series, it would be recorded in the forms entombed in 
the lacustrine formations of the several stages here alluded to. 

The fossil plants and fresh-water shells from Brora, Lock 
Stafitn, and the Wealden seemed at first to certain well-known 
and competent naturalists to show that an identical set of forms 
ranged throughout. A minutely critical examination has since 
indicated shades of difference ; yet it may be questioned whether 
such are greater than different localities in the same zoological 
province now present, allowance being made for differences of 
these old estuarine and lacustrine areas. 

The relations of the land-surface forms of the Wealden forma- 
tions of the European surface has been recognised by all natura- 
lists as being Jurassic ratber than Cretaceous. In this the 
Purbeck- Wealden group offers an exact counterpart zoologically 
and geologically, of the Permian-Trias group ; just as the marine 
zoological relations of the Permian are Palzeozoic, so those of the 
Purbeck are Jurassic; and when next after each of these, and 
after the wide spread of purely marine conditions over the 
northern hemisphere at each period, the marine fauna is seen to 
have undergone a complete change, in the one case Paleozoic 
forms go out, and for ever, to be succeeded by Mesozoic or 
Jurassic ; in the other Jurassic forms go out and the Lower Cre. 
taceous come in, and are those which interchange with the upper- 
most Wealden fauna at Punfield and the Pays de Bray. 

Did time allow, I might call attention to the results of the 
labours of the distinguished paleontologists who have described 
the forms of life of the Wealden period, hoth of animals and 
plants. From them we know that crocodiles and chelonians, 
referable to many genera, abounded in the Wealden waters. 
These, with the cycadec of the land, sufficiently mark the tem- 
perature of that time as being much higher than it is here at 
present. With respect to the numerous large terrestrial Dino- 
saurs, it is observahle that as yet they are nearly all peculiar to 
our Wealden lake. The relative level of this lake seems through- 
out to have been such as to have admitted of easy communica- 
tion and interchange with the waters of the sea; and this condi- 
tion may serve to account for some of the peculiarities which its 
fauna presents. 
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SECTION D 
SUB-SECTION ANTHROPOLOGY 


OPENING ADDRESS BY THE PRESIDENT, COLONEL A. 
LANE Fox 


AFTER some opening remarks, the author said :—‘* As one 
cf those who for some years past have taken part in those 
practical measures which have been as yet only partially and 
feebly instrumental in promoting the union of the anthropo- 
logical sciences, it occurs to me that the present occasion may be 
a fitting one for expressing some of the views which have sug- 
gested themselves to me in the cc urse of my experience whilst so 
engaged. | propose, therefore, after considering briefly the 
existing phases of one or two of the more important questions 
with which anthropology has to deal, and saying a few words on 
the relative value of certain classes of evidence, to speak of the 
anomalies and misadjustments in what may be called the 
machinery of anthropological science, defects in the existing 
constitution of some of the societies which either are or onght to 
be included amongst the branches of our great subject. In the 
remarks which I shall offer upon this subject it is not my wish 
that any undue weight shon'd attach to the particular suggestions 
which I may he called npon to make as in any way emanating 
from this chair. My object is rather to draw the attention of 
anthropologists to the urgent necessity which exists for better 


organisation than to propound any particular schemes of my own; — 


indeed, so rapidly do our views change in the infancy of a science 
that I should be sorry to bind myself over to accept many of my 
own opinions a couple of years hence, for there is, perhaps, no 
branch of study to which we may more truly apply the dictum of 
Faraday that *‘the only man who ought really to be looked upon 
as contemptible is the man whose ideas are not ina constant 
state of transition.” 

Amongst the questions which anthropology has to deal with, 
that of the descent of man has been so elaborately treated, and 
at the same time popularised by Mr. Darwin, that it would be 
serving no useful purpose were I to allude to any of the argu- 
ments on which he has based his belief in the unbroken con- 
tinuity of man’s development from the lower forms of life. Nor 
is it necessary for one to discuss the question of the wonogenesis or 
folygenesis of man, On this subject also Mr. Darwin has shown 
how unlikely it is that races so closely resembling each other, 
both physically and mentally, and interbreeding as they in- 
variably do, should on the theory of development have originated 
independently in different localities. Neither are we now, 1 
think, in a position to doubt that civilisation has been gradually 
and progressively developed, and that a very extended, though 
not by any means uniform, period of growth must have elapsed 
before we could arrive at the high state of culture which we now 
enjoy. The arguments of onr sectional president, Sir John 
Lubbock, on this subject may, 1 think, be accepted generally as 
those of the best exponent of these views in our own time ; snch 
was the opinion, as we learn from various authorities, that was 
held by most of the ancient authors, and it tallies in all respects 
with the phenomena of progress now observable in the world 
around us, or which have been recorded in history. . é 

Tlow far the first beings worthy of being called men may have 
possessed superior organic psychical powers to their predecessors, 
and whether the superior functions of the human mind were 
developed slowly or rapidly is a point on which it is more diffi- 
cult to form an opinion. In contrasting the psychical differences 
between man and the lower animals, it is so invariably the prac- 
tice, and indeed so impossible to avoid including in our estimate 
of the human intellect all that conscious education and uncon- 
scious infantile culture has added to the powers of the mind, 
that unless we were able to try the experiment of the Egyptian 
king, and send children to be brought up with animals apart 
from aj] intercourse with the human race, we could not p'ace 
ourselves in a position to compare truly the imate capacities of 
the two, or to form any just estimate of the difficulties which 
primaval man, even supposing him to have possessed mental 
powers equal to our own, must have encountered in the first 
stages of human culture. It has been shown by Prof. Huxley 
and others that there is really no cerelnal barrier between men 
and animals, new does it appear beyond the pale of possibility 
that a slight increase in the vividness or permanence of the im- 
pressions of external objects upon the mind over that possessed 
by the brutes, might, by marking more clearly the sequence of 
events, be sufficient to imilate that faculty for improvement which 
is the special characteristic of man. 


Be that as it may, there is, I believe, nothing in the constitu- 
tion of our own minds which can lead us to doubt that the pro- 
gress of our first parents must have been extremely slow, or that 
the slight improvement observable in the implements of the 
nec lithic over those of the paleolithic age, did actually corre- 
spond to the continvous progressien of human culture during 
enormous periods of time. 

Now, if it is true that during the countless ages included in 
the paleolithic and neolithic periods, which we know to have 
been marked by great geological changes, by the union and 
separation of great continents, by great changes of climates, and 
by the migration of various classes of fauna into distant parts 
of the earth, the progress of mankind wasas slow and gradnal 
as we are warranted in supposing it to have heen by the relics 
which haye been left ns, considering how short the period of 
history during which the rapid development of civilisation has 
taken place is, in comparison with the long periods of time of 
which we have been speaking, and that progress is always ad- 
vancing at a rapidly increasing ratio, we need find no difficulty 
in supposing that where savages are now found in the employ- 
ment of implements corresponding to those of the neolithic age, 
they present us with fairly correct pictures of neolithic culture, 
being really in point of time only a little behind ns in the race 
of improvement. It is reasonable also to suppose that the use 
of snch tools by savages, and the culture asscciated with them, 
was also like that of our neolithic parents inherited from lower 
conditions of life, and that being slow and continuous, it was 
sufficiently stable to enable us to trace connections between 
people in the same stage now widely separated, and between 
them and our own neolithic ancestors. - 

The most remarkable analogies are in reality found to exist 
between races in the same condition of progress, and it is to the 
stndy of these analogies, with the view of ascertaining their 
causes and histories, that the attention of anthropologists bas of 
late been especially drawn, and on tbis subject 1 propose to make 
a few observations, 

There are two ways in which it has been attempted to accc unt 
for those analogous coincidences, one by the hypothesis of in- 
heritance to which I have already referred, the other by the view 
of the independent origin of culture in distant centres, assim1- 
lated in consequence of the similitude of the condition under 
which it arose. It is said that the wants of man being identical, 
and the means of supplying those wants by external nature being 
alike, like causes would produce like effects in many cases. 
There can be little doubt that many remarkable analogies have 
arisen in this manner, especially amongst the very variable myths, 
customs, religions, and even languages of savage races, and that 
it would be dangerous to assume connection to have existed ex- 
cept in cases where a continuous distribution of like arts can be 
traced. On the other hand, we should commit a grave error if 
we were to assume the hypothesis of independent origin, because 
no connection is found to exist at the present time, for we are as 
yet almost entirely ignorant of the archzcology of savage and ] a- 
barous races. It is but fifteen years since we began to stndy the 
prehistoric archeology of our own race, which has already caniied 
us so far on the road towards connecting us with savages ; and 
can we say what further connections may be brought to light 
when the river drifts of such rivers as the Niger or the Amazons 
come to be studied. Nor can it fairly be said that the wants of 
mankind are alike in all cases; for if we adopt the principle of 
evolution, it is evident that the wants of man must hase varicd in 
each successive stage of progress, diminished culture being asso- 
ciated with reduced wants, thus carrying us back to a condition 
of man, in which, teing analogous to the brutes, he could scarctly 
be said to have any wants at all of an intellectval or progressive 
character. pace 

}t would be an error to apply either of these principles exclu- 
sively to the interpretation of the phenomena of civilisation. In 
considering the origin of species, we are under the necessity ot 
allying ourselves either on the side of the monogenists or that ct 
the folygenists, but in speaking of the origin of culture, both 
principles may be, and undoubtedly are, appticable ; there is in 
fact no royal road to knowledge on this snt ject by the applicaticn 
of general principles ; the history of each art, custom, or insti- 
tulion, must be dilligently worked out by itself, availing cur- 
selves of the clue afforded by 1ace as only the most probable 
channel of communication and development. We may be certam 
however that in all cases culture was continuonsly and slowly 
developed. . , . : 

There is but cne existing race the habits of which are svfh- 
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ciently well known, which can be said to present in any great 
degree the characteristics of a primeval people, and that is the 
Australians. As I have elsewhere noticed, all the weapons and 
tools of the Australians, whatever the uses to which they are ap- 
plied, are closely allied to each other in form. The spear, the 
club, the malga, the hoomerang, and the heileman, or rudi- 
mentary shield, all pass into each other by sub-varieties and 
connecting links, and all consist of the but slightly modified 
natural forms of the stems of trees, and other natural productions. 
The Australian in his atts corresponds the most closely of any 
people now living to those of the paleolithic age. His stone axe 
is sometimes held in the hand when used, and like the palieo- 
lithic man, he has not yet conceived the idea of boring a hole 
through it for the insertion of a handle. In some cases he cannot 
without instruction even understand the use of such a hole when 
he sees it in the axes of European manufacture. A most re- 
markahle instance of this was brought to my notice not long ago 
by Mr, Grimaldi, who found on the site of a deserted native 
camping-ground, a European axe having a hole for the handle, 
which the natives, unable to conceive the use of this part, had 
filled up with gum, and hafted by means of a withy bent round 
the outsides of the hole, in accordance with their traditional 
custom, In the temporary museum established here during 
the mecting of the Association, you will see a case con- 
taining knives of stone, glass, and iron, all of exactly the same 
form, and hafted, if one may use such a term for the attempt to 
forma handle, precisely in the same manner ; showing with what 
tenacity these people retain their ancient forms, even after they 
have been supplied with European materials, 

Now it has been shown that in some cases—and here I espe- 
cially refer to the account lately published by Mrs. Millett, of the 
Native School, established under conditions only partially favour- 
able to its success, in the interior of Western Austraha *— 
The Australians are found to be not only capable, but even 
quick in recelving instruction. It is evident, therefore, that 
we should be wrong if we were to attribute the extraordinary 
retardation of culture on the Australian continent to racial inca- 
pacity a/ove; racial incapacity is one item, but not the only item 
to be considered in studying the development of culture. 

The earliest inhabitants «f the globe as they spread themselves 
over the earth, would carry with them the rudiments of culture 
which they possessed, and we should naturally expect to find 
that the most primitive arts were, in the first instance, the most 
widely disseminated. Amongst the primeeval weapons of the 
Austialians I have traced the hoomerang, and the rudimentary 
parrying shicld—which latter is especially a primitive implement 
~-to the Dravidian races of the Indian peninsular and to the 
ancient Egyptians, and although this is not a circumstance to be 
relied upon by itself, it is worthy of careful attention in connec- 
tion with the circumstance that these races have all been traced 
by Prof. ITuxley to the Australoid stock, and that a connection 
between the Australian and Dravidian languages has been stated 
to exist by Mr. Morris, the Rev. R. Caldwell, Dr. Bleek, and 
others.t And here I must ask for one moment to repeat the 
reply which I have elsewhere given to the objection which has 
been made to my including these weapons under the same class, 
“that the Dravidian boomerang does not return like the Aus- 
tralian weapon.” The return flight is not a matter of such pri- 
mary importance as to constitute a generic difference, if 1 may 
use the expression, the utility of the return flight has been greatly 
exaggerated ; it is owing simply to the comparative thinness and 
lightness of the Anstralian weapon. All who have witnessed its 
employment by the natives, concur in saying that ithasa random 
range in its return flight. Any one who will take the trouble to 
practise with the different forms of this weapon, will perceive 
that the essential principle of the boomerang, call it by whatever 
name you please, consists in its bent and flat form, by means of 
which it can be thrown with a rotatory movement, thereby in- 
creasing the range and flatness of the trajectory, I have practised 
with the boomerangs of different nations. I made a jae siveéle of 
the Egyptian boomerang in the British Museum, and _ practised 
with it for some time upon Wormwood Scrubs, and I found 
that in time IT could increase the range from fifty to one 
hundred paces, which is much farther than 1 could throw 
an ordinary stick of the same size with accuracy. I also 
succeeded in at last obtaining a slight return of flight; in 
fact it flies better than mauy Australian boomerangs, for they 
vary considerably in size, welght, and form, and many will not 
return when thrown. ‘The efficacy of the boomerang consists 

* ** An Australian Parsonage, or the Settler and the Savage,” by Mrs. E. 
Millet, chap. vii. 
t Journal of the Anthropological Institute, No. 1., vel. i., July 1871. 
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entirely in the rofation, by means of which it sails up to a bird 
upon the wing and knocks it down with its rotating arms; very 
few of them have any twist in their construction. The storics 
about hitting an object with accuracy behind the thrower are 
nursery tales; but a boomerang, when thrown over a river or 
swamp will return and be saved. . . . To deny the 
affinity of the Australian and Dravidian or Egyptian boomerang 
on account of the absence of a return flight would be the same as 
denying the affinity of two languages whose grammatical con- 
struction was the same because of their differing materially in 
their vocabularies. 
(Zo be continucd.) 


LETTERS TO THE EDITOR 


[7he Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. | 

Kinetic Energy 

Prorrssok EVERETT asks from what source is the gain of 
Kinetic energy in water which has flowed from higher to lower 
latitudes derived? I answer, undoubtedly from the earth’s 
rotation, If so, it will be asked, what becomes of the Kinetic 
Energy which disappears when water flows from a lower to a 
higher latitude? Mr, Ferrel, a physicist of high authority in 
all questions relating to the earth’s rotation, says that it is all 
consumed in friction. ‘‘If a free body on the earth’s surface,” 
says Mr. Ferrel, “should be moved from a lower toa higher 
latitude without friction by a force in the direction of the meri- 
dian, it would acquire a certain amount of relative eastward 
velocity, which would be the same {whether the body moved 
toward the pole with a very slow uniform velocity arising from 
a single impulse, or whether it moved with a continual accele- 
rated velocity down a gradient by the force of gravity. If a 
particle of atmosphere or of the ocean is moved in the same 
way by a similar force, and does not acquire the same amount 
of relative eastward velocity, te difference between the velocities 
in the two cases ts the true measure of the effect of friction.” 
(NATURE, June 13). 

In my last two letters on the subject, I have inadvertently 
made a similar statement. But as regards the amount of 
energy lost being the measure of the effect of the friction, we 
are, ] fear, evidently both wrong. A considerable amount of 
the 9,025 foot-pounds of energy would be consumed, not in 
friction, but in work of rotation. But let it be observed that 
so far as the argument under discusssion is concerned, it is a 
matter of perfect indifference in what way the energy is con- 
sumed. The point which Prof. Everett, Mr. Ferrel, and 
all those who defend Dr. Carpenter’s theory has to explain is 
this, «7z., How is it that six foot-pounds of energy can carry 
a pound of water from the equator to latitude 60°, while dur- 
ing the passage of the pound of water not less than 9,925 foot- 
pounds of energy is consumed in overcoming the resistance to 
its eastward motion? Jlow is it that in a fluid, in which the 
molecular resistance to motion is equal in all directions, a body 
manages to lose 1,500 times more energy in moving in one 
direction than it does inanother, and yet the velocity of motion 
is the same in both directions? Then if this cannot be ex- 
plained, how is the gravitation theory of oceanic circulation to 
be maintained ? JAMES CROLL 

Edinburgh, August 9 
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AIR AND RAIN 


Atr and Rain. By R. A. Smith, Ph.D., F.R.S., General 
Inspector of Alkali Works. (Longmans, 1872.) 


HIS work contains the germs of a system of chemical 
climatology. It indicates a plan of testing the 
purity of the atmosphere of localities with regard to cer- 
tain constituents of organic origin—the @ér7s of living 
things—by washing the air, and determining the character 
and amount of the substances in solution by certain micro- 
chemical methods. By the systematic repetition of these 
testings, the possibility is foreshadowed that we may be 
enabled to classify such atmospheres, and actually to 
assign to them quantitative sanitary values, I]t thus points 
out how we may be able to estimate the difference between 
the vitiated air of the town and the pure air of the coun- 
try. Our senses and experience tell us plainly of the 
existence of such differences; but chemistry has been 
hitherto powerless to detect them. “It seemed to many 
as if the eye had obtained a mysterious power of seeing 
what was scarcely capable of being proved to be within 
the domain of substance, and the smell had a power of 
observing what was more an influence than a positive 
thing.” Cavendish, nearly a century ago, asserted that 
chemical experiments could not distinguish the air of 
London from the air of the country ; and in spite of the 
labours of Bunsen and Regnault, Frankland and William- 
son, which have rendered gasometry more susceptible of 
refinement and accuracy than any other branch of chemi- 
cal analysis, this assertion seems as true of to-day as it 
was of the time when uttered. Hitherto chemists, in 
judging of the quality of the air of any locality, have been 
obliged to content themselves with determining the pro- 
portion of oxygen and carbonic acid which it contains, in 
conformity with the practice of their ancestors of a cen- 
tury back. Gradually, however, they have been forced to 
thé conclusion that such determinations have very little 
positive value in enabling them to assign a value to the 
sanitary condition of an atmosphere—that oxygen was no 
panacea, nor carbonic acid as deadly as strychnine ; and 
thus we have been thrown back upon our unaided senses 
to distinguish between the good and the evil. Supposing 
that some Martin Chuzzlewit, going out to another Eden, 
required information respecting the sanitary condition of 
the settlement, the chemist could tell him something con- 
cerning the water he might have to drink, but he would 
be utterly unable to enlighten him respecting the air he 
would be compelled to breathe. Some such considera- 
tions prompted the inquiries which have resulted in this 
book. Dalton’s assertion that he could not distinguish 
the air of Manchester from that of Helvellyn, or generally 
the air which depresses from that which cheers and in- 
vigorates, seems to have forcibly impressed the author. 
For upwards of forty years he has laboured to remove the 
stigma on chemical analysis, and in this volume he con- 
centrates his thoughts and experimental results. “It was 
with the desire,” he says, “of clearing the mystery of air 
to some extent that I have devoted so much of my time 
to the subject ; and now I feel that, whilst 1 have suc- 
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ceeded in doing much of that which I intended to do, | 
have not got beyond the limits which earlier observers 
attained by the mere fineness of unaided sense, and by 
sound reasoning without experiment. Still I hope I shall 
be found to have put their suspicions into plainer lan- 
guage, proved that which they only imagined, and given 
in detail that which they only in a general, and, we may 
add, in a vague manner, had attained.” 

Dr. Smith first sets out by defining the composition of 
a normal atmosphere, as deduced from the many analyses 
which have been published, and from numerous supple- 
mentary determinations of his own made on air collected 
in various parts of Great Britain and on the Continent. 
In the outset he insists on the value of minuteness in read- 
ing the figures; differences which in the eyes of most 
chemists are of little value, are to him full of meaning. 
Every deviation from the standard of purity is to be 
rigidly criticised. Thus, the difference between 20°980 
and 20°999 in the percentage amount of oxygen means a 
difference of 199 parts in a million. 1f this consisted of 
organic matter, or the gases of putrefaction, it might 
become of the gravest consequence. Certainly 190 parts 
of putrefying matter in 1,000,000 parts of water—equal to 
13°3 grains per gallon—would be considered as an enor- 
mous quantity. But, comparatively speaking, we drink 
only a small quantity of water, and the whole 13 grains 
would not be swallowed in a single day ; whereas we draw 
through our lungs nearly a couple of thousand gallons of 
air daily. But, indeed, differences much greater than this 
are found to exist. Thus, the air of a theatre sometimes 
contains as little as 20°7 per cent. of oxygen, and even 
this is by no means an exceptionally small quantity for 
such a place; and yet this amounts to a deviation of 
3,000 parts in a million from the standard of purity. 

In speaking of the proportion of carbonic acid in the 
air, the author bases certain considerations (p. 11) upon 
the assumption that this gas is washed out by falling rain. 
But is this supposition exactly confirmed by experiment ? 
Saussure, it is true, thought that he could detect a 
difference in the amount of carbonic acid between the air 
over the Lake of Geneva and that over the land ; but such 
differences have not been found by other experimenters. 
Sea air contains about three volumes of the gas in 10,000 
volumes ; whilst the air of the land contains only four 
volumes. But this difference is due more to the influence 
of the land than to any absorptive action exerted by the 
sea. Indeed, from a consideration of the laws of gaseous 
absorption, it can be shown that the pressure exerted by 
the relatively small quantity of carbonic acid present in 
the air is unable to bring about any perceptible variation 
in its amount over sea and land, 

Having fixed on his standard of purity, Dr. Smith pro- 
ceeds to examine vitiated air and to trace its effects on 
breathing. For this purpose he used an air-tight chamber 
in which one or more persons could be seated; and from 
time to time he collected and analysed samples of the 
enclosed air, and compared the analytical numbers with 
the sensations experienced and noted at the moment of 
collection. The details of these experiments are of great 
interest, and merit careful study. That they were not un- 
attended with danger is evident from the experience of a 
young lady “who was extremely fond of pure air,” but 
who in the cause of science “was anxious to be in the 

S 


326 


chamber when the candles went out.” At such atime 


thcre would be about 19 per cent. of oxygen and 2‘: per 
cent. of carbonic acid in the chamber. No person had 
been in the chamber previously. “ She stood five minutes 
perfectly well, and making light of the difficulty ; but sud- 
denly became white, and could not come out without help. 
She was remarkably healthy, never was ill, and was 
troubled with no fear of the air in which she stood.” 

From the air to the rain which falls through it, is but a 
single step; for if, as our author says, there is life and 
death in the air, we must believe the same of the rain, 
which collects the solids and liquids, gases and vapours 
which float about in the atmosphere. These ingredients of 
rain water can, indeed, be shown by chemical analysis ; 
and by the microscope distinctions may be drawn between 
the air of various localities, without putting the health to 
the test. The author proceeds to describe his methods of 
testing rain water ; but as the details of the scheme are 
mainly of interest to chemists, we must refer any curious 
readers to the book itself. Much of the work herein de- 
tailed was done years ago; long, indeed, before Pasteur 
had enlightened us as to the great reservoir of life which 
exists in our atmosphere. In 1852 Dr. Smith showed 
how complicated a fluid rain is. However carefully col- 
lected, albuminous bodies, the remains of living creatures, 
and minute animalcule, may invariably be detected 
in it. “These creatures,” says Dr, Smith —anticipating 
Dr. Frankland’s aphorism, “ Ohne Phosphor gar kein 
Leben ”—“ are sufficient of themselves to show the 
existence of phosphates, whilst sulphates and lime may 
be readily obtained. In examining the Thames water 
1 often found that the readiest way of collecting 
phosphates and magnesia was to wait for the animalcules 
to do it.” 

Through the kindness of a number of gentlemen, Dr. 
Smith was enabled to make numerous collections of rain 
water from as far north as the Hebrides and as far west 
as Valentia. The results of the samples of the analysis 
may be thus briefly summarised :—The rain over the sea 
contains chiefly common salt, which crystallises clearly; 
but it also contains sulphates, and in larger proportion to 
the chlorides than is found in sea water. The amount 
of these sulphates increases inland before large towns 
are reached. They are to be regarded as the 
measure of the products of decomposition, the sul- 
phuretted hydrogen from putrifying organic compounds 
becoming oxidised in the atmosphere. Within certain limi- 
tations, they may be taken as an index of the amount of 
sewage in the air. We accordingly find in the large 
towns the amount of the sulphates is greatly increased, 
owing to the combustion of the sulphur in coal, as well 
as the decomposition of organic matter contained in 
protein substances. When the sulphuric acid increases 
more rapidly than the ammonia, the rain-water becomes 
acid, and when the arnount of this free acid reaches two 
or three grains in a gallon, or forty parts in a million, 
there is no hope for vegetation in a climate such as we 
have in the northern parts of this country. These free 
acids are not found with certainty where combustion or 
manufactures are not the cause. The amount of ammonia- 
cal salts in the rain water increases with the number of 
towns in the district. This ammonia comes partly from 
the coal, and partly from the decomposition of albuminoid 
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substances, which, indeed, may also be detected in the 
rain water. Itis very interesting to compare the relative 
purity of the atmospheres of our cities and large towns, as 
determined by this method of air-washing. Upon the 


| whole, that of London appears to be the best, and that of 


Glasgow decidedly the worst. Calling the amount of sul- 
phuric acid in sea air 100, the average amount in that of 
London is 352, and in that of Manchester 513. 1n Glas- 
gow the amount of ammonia is 150, in London it is 
115; the amount of albtminoid ammonia in London air 
is only 109, whereas in Glasgow it is more than twice that 
amount, viz. 221. These analyses show unmistakably in 
what the evil of overcrowding consists; and it is with this 
subject on which he is thus led to speak that Dr. Smith 
closes his book. Wecommend his remarks to our City 
Improvement officials :—“ Let those courts, alleys, and 
streets, which show the greatest mortality and the worst 
air, be destroyed or improved, without foolish mercy. 
There is a want of willingness to pull down dangerous 
property, but a readiness to rush forward to save the life 
of the greatest criminals. Reason is out of the question 
in the matter. We are misled by an uneducated feeling. 
We like to save property, forgetting that deadly weapons 
and poisons are subject to peculiar laws, and their indis- 
criminate use is forbidden tothe nation. And houses that 
produce death are not property ; as well might a man claim 
his debts as such. If a man sells unwholesome meat 
the law interferes; if he sells the use of a room with 
fever in it, the nation seems not to complain. Officers of 
health point out such places, but the public still refuse to 
destroy them, and great numbers are slain annually by 
legal methods, while strict methods are taken to prevent 
a few annually being killed by arsenic—a death more 
agreeable than the lingering misery in the lower parts of 
our crowded towns. I know that the lowest classes living 
in poisoned houses die from other causes than bad air ; 
but ] am speaking of air at present, and that is one of 
the causes. The time must come—and the sooner the 
better—when it shall be enacted that no land shall con- 
tain more people per acre than we know by experience 
in several places can live healthily thereon. The same 
thing must be said regarding houses, although these are 
more difficult for governments to deal with, because of 
the degradation of some of the population. Still the 
limitation must be attained, and for that we must strive.” 
T. E, THORPE 


THE IRON AND STEEL INSTITUTE 


HE Fourth Annual Provincial Meeting of the Iron 
and Steel Institute was held recently (August 6th 
to oth inclusive) in Glasgow, under the presidency of Mr. 
Henry Bessemer, and it has been, if it were possible, even 
more successful than any of the previous reunions, fur- 
nishing thereby the best proof that such an association 
actually was a desideratum, and of the hearty co-operation 
which its establishment has called forth, from all intc- 
rested directly or indirectly in the development of the 
Iron and Steel manufactures of Great Britain. 

Since the three previous ineetings were all held in the 
iron districts south of the Tweed, it is the more gratifying 
on this occasion to find that the first meeting of the Insti- 
tution in Scotland should have turned out so eminently 
successful, and so marked by the hearty welcome with 
which Scotch ironmasters have received their Southern 
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competitors in the trade; and it cannot but be observed 
that since the foundation of the Institute, a very different 
spirit has infused itself among the members of the iron 
and steel trades in general, as they no longer keep them- 
selves jealously aloof from one another, but, on the con- 
trary, are now pleased to meet, and in a spirit of generous 
rivalry to interchange their ideas, thereby to some extent, 
at least, tacitly acknowledging that the advancement of 
industry of the country at large, so far from being preju- 
dicial to, is in reality ultimately connected with, the inte- 
rests of each individual manufacturer also. It is the recog- 
nition of this principle which has enlisted the sympathies of 
those engaged in the iron and steel industries, and has con- 
tributed so much to the success of the Institute, which at 
this moment, including those candidates nominated at the 
present meeting, numbers no less than 602 members—a 
surprising result when it is remembered that the Associa- 
tion is now only in the fourth year of its existence. 

The Glasgow meeting of the Institute commenced on 
Tuesday. Angust 6th, when its members assembled in 
the Corporation Galleries, Sauchiehall Street, which had 
most liberally been placed at tae disposal of the Council 
of th. Institute by the Lord Provost and Magistrates of 
the City ; the prsceedings being pretaced by a short intro- 
diuctury address from the President (Mr. Bessemer), to- 
gether with a few words of welcome from the Lurd Provost 
of Glasgow. 

The Secretiry then announced that the Coun:! had re- 
commended Mr. Isaac Lothian Bell, of Newcastle, as 
president-elect, and nominated Mr. Edward Williams, of 
Miadleshoroush, as vice-president in the pla.> of Mr. 
Bell, as also Messrs. WS. Roden, C. W. Sieinens, H. 
Sharpe, W Nielson, and J Hunter to the vacancies caused 
by the retirement of the other m.mnbers of the Council by 
rotation, which recommendations were unanimously 
adopted by the meeting. 

The Foreign Secretary read out the names of those 
gentlemen connected with the foreign iron trade then 
present at the meeting, amongst whom were representa- 
tives of France, Belgium, Germany, Sweden, and the 
United States of America. 

The election of members was then proceeded with, after 
which an extremely interesting paper, “ On the Coal and 
Ironstone Strata of the West of Scotland,” was read 
by Mr. James Geikie, of the Geological Survey, in 
which a general sketch of the geology of the district, 
with special reference to the occurrence and nature of the 
coal and ironstonedeposits, was given in a concise yet ex- 
tremely lucid communication, the delivery and discussion 
of which occupied the remaining available time of this 
day’s meeting. Visits were subsequently madez by the 
inembers to some of the neighbouring works, and more 
particularly to the Blochairn tron Works, where consider- 
able attention was paid to Mr. Graham Stevenson’s new 
mode of reversing rolling miils then in operation. 

On the following day (Wednesday) the meeting com- 
menced at 10.30 A M. by the reading of a paper by Mr. J. 
F. Mayer, of Glasgow, “On the Rise and Progress 
of the Iron Manufacture of Scotland,” which was an 
historical sketch of the subject, commencing from the 
year 1760 when iron was first smelted at Carron, near 
Falkirk, and continuing it down to the present time, when 
the Scotch iron manufacture occupies so prominent a 
position in the British irontrade. Attention was specially 
directed to such improvements in the manufacture of iron 
as had originated in this part of Scotland, amongst which 
were mentioned the use of raw coal instead of coke in iron 
smelting by Condie at Govan, the employment of hot blast 
by Nielson, and the utilisation of the black band ironstone 
by Daniel Mushet, discoveries which, it may be said, were 
the making of the Scotch iron trade. 

The next two communications related to the different 
systems for reversing the rolls in rolling wrought iron ; 
the first of these by Mr. J. D. Napier, “On Napier's 
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differential gear for reversing rolling mills,” illustrated by 
models, described the application at the Codnor Park 
Iron Works in Derbyshire of a differential clutch, identi- 
cal in principle with the differential breaks used by him in 
the windlasses of ships ; whilst the second, by Mr. Graham 
Stevenson, ‘‘ On Reversing Rolling Mills,” advocated the 
employment of his conical clutch, which had been in- 
spected the previous afternoon at the Blochairn Iron 
Works. These two papers were discussed together, and 
gave rise to a very animated debate, in the course of which 
much valuable information was elicited from the observa- 
tions mide by members practically acquainted with the 
subject. The balance of opinion appeared, however, to 
be in favour of Mr. Napier’s differential clutch, the ex- 
treme simplicity of which appeared to give it advantages 
over any hitherto applied form of reversing gear, not ex- 
cluding the conical clutch of Mr. Stevenson, which, 
nevertheless, was admitted to work very satisfactorily. 

The meeting then broke up, most of the members 
proceeding by a special train to inspect the Iron Works at 
Gortsherrie, Coatbridge, Summeriec, and Monkland. 
Amongst the novelties examined on this excursion may be 
mentioned the new coal-cutting machine, invented by 
Messrs. Milter and Anderson of Coa‘bridge, then at work 
in the No. 3 pit, Gortsherrie, belonging to Messrs. Wil- 
ham Baird and Co, 

This machine is stated to cut 350 ft. of coal per shift of 
8 honrs, yielding 75 tons, or equal to the united turn out 
of 40 m=n, whilst it only requires two to aitend to it, being 
driven by com, ressed air at a pressure of 45 lbs. to the 
square neh, brought in cast iron pipes some 300 fathoms 
from the shaft. As six additional machines are in course 
of construction for Mr. Baird, it is evidently regarded as 
a success; and it is hoped that in these days ot incessant 
Strikes it may prove capable of doing all it is represented 
to do, and thus be the means of checking in some degree 
the exorbitant demands of the colliers. 

At the North British Iron Works, at Coatbridge, M. 
Dormay’s patent puddling furnace, with revolving rabble, 
driven by steam power, was shown in full operation, and 
appeared to elicit the very general expression of opinion 
that the invention, even if ingenious and practical, had 
come out too late in the day. Now that the more perfect 
system of rotary puddling of Mr. Danks has proved suc- 
cessful in dispensing with the labour of the puddler alto- 
gether, it is not likely that the ironmaster of the future 
will be content with a system which at best is only an 
improved manual process for puddling iron. 

At the Monkland Iron and Steel Works the interest of 
the visitors was concentrated in inspecting the two blast 
furnaces constructed on Ferrie’s patent cuking principle. 
These furnaces have a height of no Jess than goft., and 
are so arranged that, when fed at the top with the raw 
coal and iron ore mixed together, the coal, as it descends, 
becomes coked in the upper portion of the furnace, before 
it reaches the smelting region of the furnace lower down. 
Great economy in fuel is claimed for this arrangement ; 
it being considered that the heat and combustible gases 
driven off and lost, when the coal is previously coked as 
at present in separate coking ovens or he ips, are utilised 
entirely in the Ferrie blast furnace. 

The favoarable opinion expressed by several of the 
mem ers of the Institute, will, it is understood, lead to the 
erection of several of these furnaces, both in the district 
and probably in England also. 

The meeting on Thursday commenced at 10.30 A.M., 
and was opened by the reading of a paper by Dr. A. K. 
Irvine, of Glasgow, “ On a new miner's safety lamp,” in 
which the author described an invention of a most in- 
genious character, which is likely to prove of great ser- 
vice in coal mines troubled with explosive gases, since, 
besides serving the purpose of an ordinary safety lamp, 
it sounds a note of warning to the workman the moment 
the air around becomes so charged with firedamp as to be 
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dangerous or explosive. The principle of the lamp is 
based on the fact that when a mixture of any inflammable 
gas or vapour, with air in explosive proportions, is lighted 
on the surface of wire gauze, having meshes sufficiently | 
small to ; resent the passage of flame, and a suitable tube 
or chimrey is placed above, so as to prevent admission to 
the chimney except through the wire gauze, a musical 
sound is produced varying in pitch with the size of the 
flame and dimensions of the chimney. 

A number of interssting experiments were exhibited to 
illustrate this principle, and varinus miner's lamps as con- 
structed were cahibited and tested in mixtures of air with 
ordinary coal gas, when they at once indicated the danger 
as soon as the atmosphere by which they were surrounded 
contained sufficient gas to be dangerous, hv emitting a 
strong clear sound like that of a horn, which could he 
heard at a considerable distance. Another farm of this 
lamp was also shown, intended to he emploved as a 
stationary warning apparatus or alarum after being placed 
in any part of the mine considered likely to ensure the 
safety of the workmen, so that it might sound the danger 
signal before the air around it was so far charged with fire- 
damp as to become explosive. The nave'ty and impm tance 
of such an invention were apparent to an auaience of 
practical men ; and besides passing a cordial votre cf thanks 
to the inventor, arrangements were made for at once fully 
testing its merits by its practical employment in some 
English collieries noted for fire-damp. | 

After an interesting paper by Mr. PD. Rowan, of 
Glasgow, “On the rise and progress of the tron ship- 
building trade in Scotland,” which, however, wis of a 
purely historical and statistical nature; the next com- 
munication was made by Mr. Lauth, of littsbure, United 
States, “On Lauth’s system of rolling iron by three high 
rolls.” The improvements proposed in this system of 
rolling, which is in itself very old, consisted m mak-ng the 
central roll of less diameter than the twe others, which 
are of erdinary size, and in having it fixed, whilst the two 
others are adjustable by screws. In the hard rolls the | 
bottom roll alone is driven, both the middle and top roll 
being carried round by friction, All expansion or con- 
traction is prevented by a stream of water constantly kept 
running on to the roll; and great rapidity in rolling, as 
well as econemy in labour, is claimed for this system, In 
the discusston which followed, tre general opinion ap. 
peared to be that, although such rolls were well adapted 
for plates, in this country they were less ad-pred for 
rail rolling, owing to the greater cifficulty in adjusting 
the grooves $9 as to turn out rails as correct in section as 
was insisted upon by cur and most of the Continental 
engineers, but not im the United States; also because 
the necessity for three rails wantd still further augment 
the immense stock of solls requisite to suit the mult'plicity 
of sectians required in the English trade, as well as in- 
crease the labc ur and time required in changing the rolls, 

The next paper was by Mr. A. Spencer, of West | 
Hartlepool, “On further improvements in Spencer’s 
Rotary Puddling Furnace” a model of the furnace in its 
present form being exhivited, and its construction, mode of 
fettling, and working, fully cntered into hy the author ; 
after which, owing to time nat permitting. a lengthy paper 
by Mr. J. Guildford Smith, ef Philadelphia, * On the 
Westward development of the Iron Manufacture of the 
United Statcs,” was taken as read; and after passing votes 


ef thanks to the Lord Fravest and cvic anthorities ot | 


Glasgow, the Coune:l of the Philasophical Sactety, the 
Committee of the Royal Exchange, the local Cnmmi‘tee, 
and the President of the Ins‘itute, the proceedings of the 
meeting were brought to a close. 

Inthe aferncon an excursion was made hy a special 
train to the Coltness and Muoassend 
members cf the Institute being entertained on ther re- 
turn at a banquet given in the Corporation Galleries by 
the local Committee of the Institute, 
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An interesting feature in connection with the meeting 
was the arrangement of a temporary museum in the Cor- 
poration Galleries containing models, specimens, and 
objects of all kinds bearing more or less directly on the 
Iron and Steel manufacture, many of the articles exh.bited 
being of great interest. 
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[ The Editor does not hold himself responsible for opinions express 
by his ecrrespondents, Ne notice is taken of anonymous 
communications. | 


Solar Outbursts and Magnetic Storms 


In the Fiench Comptes Rendus af August 4, which has lately 
reached this country, 1s an account by Father Secchi of a re- 
markable outburst trom the sun’s bmb witnessed by him on 
July 7, which lasted from 32 30™ to €h so™ (Roman time, | 
presume), or nearly 22 go™ to 62 o' (Greenwich time). 

A magnetic storm commenced at Greenwich at 5) c™ precive’y 
on the same day. 1's mdications began at that time with unusnal 
suddenness and strength, on all the mgnetic indcators, name'y 
the declinatit n-needie, the havizontal foree magnetometer, the 
vertical force magnetometer, the earth-cmrent wire, inan 2pproxi- 
mate N,E, and 8. W. direction, and on the ear’ h-cunent wire inan 
approxmmate N.W and § E. direction The disturhance lasted, 
gradually diminishing, to the evenng of July 9. During a part 
of the time if was accompanied with aurora. 

1 da not venture upon the question whether there really was 
any connection between the solar onthurst and the tetres'rial 
magnetic storm, bur Iwill remark that, if there was such con- 
hection, the transmission af the mfluence from the sim to the 
earth must have ocenpied 2) 20"; or a longer time if Father 
Secchi did not see the real hegiuning af the outburst. This, if 
established, would be an importent cosmical fact ; and, at any 
rate, the notification of this apparent retarda‘ien may aires the 
attention of uhservers of sinular phenomena in future «. new 
element in the:r mterpretation, (Ge tis Bite SY 

Koyal Observatory, Greenwich, August 14 


Ocean Circulation 


ALTHOUGH no mathematician, and only an amateur in physics, 
it aprears to me that the difficulties and objections of Mr. Croll 
on this subject may be obviated, and the whole questicn e!uci- 
dated by arcfe rence to the admitted facets, and) a ce mmon sense 
interpretation of them, And first, as ta the fact that the surface 
water of the Atlantic Ocean, m moving northwards from the 
equator to 60° lat., has almost wholly lust the easterly moon of 
retation if should have hrenght with it, This loss is imy uted hy 
Mr. Crall to friction only, and he argues that the much lower 
veloeity of the northward current must, therefere, he wholly 
neutralised by friction, ‘This is his mam argumert, which he 
has repeatediy adduced, and ta which he has hitherto »eccived 
noreply. Dut, althongh his reasoning might be admitted if the 
conditions affecting the two motians were the same, it seems to 
me to he quite inapplical le to the present case, Tf, in the 1em- 
perate zone, the ocean extended vninrerrnptedly in an east and 
we-t direction round the gl tbe, it wonld no doubt retain a con- 
siderable portion or the equat trial eastern motion, and whatever 
detciency existed might fairly be imputed to friction, Bnt the 
Atlantic 1s actually like a hnge lake, with continuons eastern 
and western shores, and the water which flows northwards 
along the eastern shore is prevented from moving eastwa ds, 
not by friction against wver or even against the shore, but by 
having to perform work in liftingar heapng up tre water aginst 
tre silane, just ws the water of a pona or fake +s heaped up on 
the leeward side ly a strong wind, As the cirectivn of the 
motion of the water will, however, by the hypothesis, be oblique 
or samewha' noth of east, some cf the morion will be diverted 
northwards along the eastrin shore, and thus tend to increase the 
norherly low, The 9 925 pounds of encrey (according to Mr. 
Croll) are not therefore consumed in overcoming the frictional 
resistance ta eastwaid motion, but for the most pact in doir ¢ the 
actual work of avercomir g gravitation and holdiog up the waters 
at a higher level, and the theoretical ameunt of this rise can, no 
doubt, be easily calculated for us by Mr. Croll. 

The case of the water moving northward is very different, 
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There is a clear passage into the polar area, and probably up to 
and heyond the pole ; and wishin this area there is a continual 
diminution of bulk cf the entering water as it becomes cooled, 
as well as a continual subsidence of the surface water, producing 
a partial depression to be constantly filled by water from the 
south. Experiment proves thatif at one end of a vessel of warm 
water ice is applied at the surface, the cooled water instantly 
sinks, and its pace is taken, not by water rising upwards from 
below, but by a horizontal movement of the surface gradually 
propagated to the other end of the vessel, while the descending 
cold water creeps along the bottom, and gradually acqniring a 
higher temperature, rises and completes the circuit. Tt is some- 
what difficult to conceive, theoretically, how such a circulation 
can commence, because the cooled atoms of water must displace 
others before they can descend, and these again must displace 
others, and so on over the whole mass. The amount of energy 
due to the uperioe weight of the first-cooled atoms mav appear 
inadequate to perform so much work, but nevertheless circulation 
does commence and indefinitely continues so long as a difference 
of temperatmre of the two ends of the vesselis kept up. The 
extreme mobility of the particles of water, and the almost total 
absence ot friction between them, seems to be influential in pro- 
ducing this result; and iis not probtble that any minute differ- 
en:e of level that may be caused on the surface of the water by 
difference of temperature has anything to do with the motion ; 
and [ cannot heip thinking that the suppose six-feet incline 
fram the equatoe to lat. 60° is, if it exists, by no means an 
elfective cise of the oceanic circulation. 
ALFRED R. WALLACE 


T THINK the root of Mr. Croll’s difficulty (see Natuer, 
P- 324) is to he found in his overlooking the possibility of energy 
beconing potential in the distribution of oceanic water. 

Water running in any direction in the northern hemisphere 
tends toswerve to its own right, and if this tendency is checked 
(as wis in fact by the presence of continents) its layers of equal 
density will be tilted up on the right, the limit of tit being the 
ang e whose tangent is the quotient ef the tendency to swerve hy 
the force of gravity. This consideration is, T think, sufficient to 
deprive Mr. Croll’s argument of one of the two legs on which it 
stood, 

Mr. Ferrel's argument from the tides is qnite conclusive in 
showing that the forces arising from difference of temperature are 
of sufficient magnitude to keep up an oceanic circulation. Thus 
the other leg of Mr. Croll’s argument is gone. 

Mr. Croll may well retract his previous assertion that the 
ditterence of kenctic energy is consumed in friction, for he was in 
a fair way to bring the earth to a standstill, 


Lrighton, August 20 J. D. Everett 


Spectrum of Aurora 


A FIN® aurora was seen at Bedford on Thursday night between 
midnight and one o'clock. It was brightest under the Polar 
Star near the horizon, where the colour wasa pale green ; whilst 
overhead the hue often changed to a rosy red. On directing a 
spectroscone at the most brilliant part, a bright green line 
(\W.1.. 557) was very distinct, and two or three faint nebulous 
bands more refrangible were visible ; but the red line was nat to 
be seen, though carefully looked for on the rosy parts of the 
aurora. Objects aroun were faintly illuminated as if by a 
young moon, At one time two very faint pale green streamers 
were seen stretching from the north to a little east of the zenith. 

Blackheath, August 11 J. P. Macitear 


The Method of Least Squares 


As the wording of Prof. Tall’s letter in NATURE for July 25 
might imply that he was calling attention to evidence that would 
change the opinion expressed in my letter, it seems to me worth 
while to state that at the time of writing that letter I was 
acquiinted with the passages in question, and to repeat my 
assertion that with reference to the method of least squares 1 
should not regard the neglect of Lagrange’s memoir as an 
omission. Also in spite of Encke’s and Prot, Iall’s remarks, I 
think it has received as much attention as, viewed practically, its 
impertance entitled it to, 


With regard to the principle “ot “the Arithmetic Mean, | may 
add that L have devoted the greater part of a tolerably long 
memoir to its consideration, and feel sure that no remarks on the 
subjeet contained in a few lines could be renlered even intelli- 
gible. J. W. L. GuatsHer 

Blackheath, August 11 


NOTES 


WE are informed that M. Faye will in all probability be M. 
Delaunay’s successor as Director of the Ohservatory at Paris. 
Tn the meantime M. Matthien supplies his place pro tev. 


Tue French Academy has elected two foreign correspondents 
in the section of botany—-M. Planchon in the place of M. Lecoq, 
and M. Weddel in the place of Prof. Mohl. 


THE American Association for the Advancement of Science 
was to commence its sittings yesterday at Duhuque, Iowa. Prof. 
J. Lawrence Smith, of Lonisville, hal been elected President, 
and Prof. Alexander Winchell, of Ann Arhnr, Vice-President. 
It was annonce that the citizens of Dubuqne had determined 
that all members attending the meeting should be entertained at 
their private residences free of charge during the session ; and 
their travelling expenses would alsa probably be remitted by the 
various railroad and steam‘ oat lines, A very successful meeting 
was anticipated, 


AT the recent combined First D..A., First B.Se., and Tre- 
liminary Scientific (MI B.) Examinations of the University of 
London, Mr. J. M. Lightwool, of Trinity ITall, Cambricdye, 
obtained the Exhibition in Mathematics and Philo ophy ; Mr. 
R. E. Carrington, of Gny’s Hospital, the ixhibitions in Chemis- 
try and in Zoology; and Mr. J. C. Saunders, of Downing Col- 
lege, Cambridge, the Exhibition in Botany, 


WE regret to announce the death of Mr, Frederick Carpenter 
Skey, C.R., F.R.S., which took place on Thursday last at his 
residence, Mount Street, Grosvener Square. Mr. Skey was in 
his 73rd year. He was in early life a pupil of the celebrated 
Dr. Abernethy, to whom he was articled in 1816 by the Royal 
College of Surgeons, Ahont 1326 he was appointed De non- 
strator of Anatomy at St. Bartholomew’s Tlospital. Suh- 
sequently he founded the Aldersgate School of Medicine, which 
became one of the largest in London, From that time to his 
death Mr. Skey enjoyed the reputation of being in the first rank 
of London surgeons. His writings on medical subjects were 
numerous and important, and on subjects connected wit’ sani- 
tary science his communications to the public journals were 
frequent. 


THE following is the list of candidates who have been success- 
ful in obtaining Royal exhibitions of 50/7, per annum each for 
three years in the Science and Art Department, and free admis- 
sion to the course of instruction at the following institutions :— 
To the Rayal School of Mines, Jermyn Street—William Carter, 
Ambrose R. Willis, and Alexander Gibson. To the Royal Col- 
lege of Science, Dublin—Arthur G, Meeze, Denis Coyle, and 
Emest H. Cook. 


AA NATURAL History Society has been formed at Madrid called 
“*La Sociedad Espatiola de Historia Natural,” under the presi- 
dency of Don Miguel Colmeiro, The first part of its publication 
has reached this country, and contains the regulations of the 
Society, an account of the meetings held by it up to this time, 
and papers by Poey on Ichthyology, by Colmeire on the Fumi- 
tories of Spain and Portugal, by Espada on the Volcano of 
Ansango, by Solano on a Meteoric Stone, by Espida on New 
America Batrichians, and by Perez Arcas on New Reptiles and 
Insects of the Spanish Fauna. It is extremely well printed, and 
is illustrated by three capital plates. The subscription to the 
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society is 12s, 64 Anyone desiring to become a member may 
address himself to Don Serafin de Uhagon, Sordo 27, Madrid, 
the treasurer, or to any other member, 


Prizts for Collections of Economic Entomology are offered 
for competition in 1873, and the following rules relating 
thereto have been issued by the Royal Ilorticultural So- 
ciety :—10¢, for a collection of British insects injurious to 
some one order of plant used for food—as Crucifere, Legumi- 
nose, or corn, The order may be selected by the competitor. 
3¢. fora miscellincous collection of British insects injurious to 
plants used as food. 52. fora collection of British beetles injunous 
to timber and fruit trees either growing or felled, 2¢. for a col- 
lection of British insects injurious to some one timber or fruit 
tree. The insects are to be exhibited in their various stages of 
d.velopment, accompanied by specimens, models, or drawings 
of the injuries cansed by them. The collections are to be sent 
in addressed to James Richards, Assistant-Secretary, Royal 
Horticu’taral Society, South Kensington, on or before Novem- 
Tie Ty USy7e 


THE threatened destruction of the ‘‘Cursus,” at Stonehenge, 
by the ploughing up of the laad, is attracting so much public 
attention, that we may hope it will be in time to arrest this piece 
of Vandalism. 


Tue largest and most important of the fragments of the carved 
column dug up by Mr. Wood at a depth of 23 feet on the sup- 
posed site of the Temple of Diana at Ephesus, has been set up 
in the Greeco-Roman room at the British Museum. It measures 
about 6 fe.t in height and 1S} feet in circumference, and it is 
supposed to have formed a portion of the first drum of one of the 
thirty-six Iynie carved columns which, with ninety-one others, 
supported and adorned the structure. Portions of the base ana 
capital of the column were also found close by. On the side of 
the drum, which has sastiined comparatively slight injary, there 
are five figures of considerable beauty, but all more or less muti- 
lated. Of only two of these can the ilentity be determined— 
namely, the figures of Mercury and Victory. The former is per 
fect, with the exception of the face, which is slightly mutilated, 
and is regarded by competent judges as a work of considerable 
merit. 


Dr. Haypen, in charge of the Geological Survey of the 
Territories, having completed his preliminary arrangements at 
Olen, has separated his forces into two divisions, one of which 
was to proceed to Fort ITall, with waggons and a suitable outfit, 
to be chanzel into a pack train at Fort Hall, and thence to 
travel up the Saake Valley, under the direction of Mr. Steven- 
son; the other division, under the doctor’s own charge, was to 
start soon for Fort Ellis, and expected to be at work there by the 
Ist of July. Among other interesting observations already made 
by Dr. Hayden’s expedition, was the occurrence of invertebrate 
animal life in great abundance in the Great Salt Lake. This 
fact is not entirely new, as the existence of dipterous larvce in 
these waters has already been recorded by Captain Stansbury 
and others. 


Pror, DAvipson, of the United States Coast Survey, has re- 
cently, before the Academy of Sciences of San Francisco, con- 
tested the theary of Mr. Octave Pavy in regard to polar 
currents an] the topography of the polar regions. In his paper 
the professor maintains, in opp sition to the views of Mr. Pavy, 
that the currents flow eastward through the straits north of the 
American continent, and that the current through Behring 
Straits is local, and unimportant in its effects as regards the polar 
basin; that Wrangell’s Land is not a region continuous toa great 
distance toward the pole, as contended by Mr. Pavy, but a small 
island or cluster of islands. 
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THE BRITISH ASSOCIATION MEETING AT 
BRIGHTON 


BRrIGUuron, Tuesday Morning 


‘Tea is a general agreement that the Brighton 

meeting of the British Association is a brilliant one ; 
though we fear that this phrase, as used among Brigh- 
tonians, refers rather to the fashionable character of the 
audiences at the various sections than to the scientinc 
value of the papers read. Not that this latter has been 
below the average ; but so far at least there has been no 
one paper or discussion which has placed a distinctive 
character on the meeting of 1872 as marking an epoch in 
scientific thought. We miss, also (no douist owing to the 
remoteness of the locality from the great intellectual foci 
of the north), the familiar faces of many who are wont to 
add life and interest to our meetings ; while the London 
savans do not appear to muster in greater force than when 
the meeting is held 300 miles from the metropolis. The 
spacious dome of the Pavilion was crowded to its utmost 
capacity on Wednesday evening, to hear Dr. Carpenter's 


‘opening address; and so admirable are the aconstic 


properties of the building. that each word was distinctly 
heard in every corner, if we may use the term in describ- 
ing a circular room, Among the distinguished visitors, 
the curiosity of the audience was about equally divided 
between Mr. Stanley and the ex-Emperor of the French, 
beth of whom occupied seats on the platform. ‘The total 
number of tickets issued up to Wednesday evening was 
2,140, or only 400 short of the Edinburgh total. Althongh 
the rooms in which the various sections are held are scat- 
tered, the distances are not great, and the splendid weather 
makes it easy to get from oue to another. The localities 
selected give rise to some singular incongruities ; as when 
wandering into the Friends’ Meeting House, where Sec’ion 
G finds its local habitation, we heard a piper read from 
the * Ministers’ Gallery,” “On the progress of invention 
in breech-loading smail arms during the past twenty 
years.” 

At the meeting of the General Committee previously 
held, the Report of the Council was read, in which the 
following are the more important features :-— 

The Council announce that a vacancy has occurred 
in the number of the trustees in consequence ol the 
death of Sir Roderick Murchison, and take this oppor- 
tunity of expressing their regret at the great loss which 
science has sustained by his death. He worked long, 
earnestly, and with eminent success in the sciences 
of geology and geography, and was at all times a steady 
patron of rising scientific men in all branches of science, 
He was a member and strenuous supporter of this Asso- 
iation at its first formation in 1831, and coutinued until 
the close of his life a very constant attendant at its meet- 
ings and a firm promoter of its interests. The Council 
recommend that Sir John Lubbock, Bart., be selected to 
fill the vacancy. 

The next subject referred to is the appointment of the 
Committee to promote observations on the Total Solar 
Eclipse of December last, from which a Report will be 
read in due course. The results will be published by the 
Association to form part of a series uniform with the con- 
templated reports of the Royal Astronomical Society of 
the observations of the eclipses of 1860 and 1870. 

There were five other resolutions referred to the Council 
for consideration or action, upon which the proceedings 
of the Council have been as follows :— 

First resolution : 

“ That the President and Council of the British Asso- 
ciation be authorised to co-operate with the President and 
Council of the Royal Society, in whatever way may seem 
to them best, for the promotion of a circumnavigation 
expedition, specially fitted out to carry the physical and 
biological exploration of the deep sea into all the great 
oceanic areas.” 


Aug. 22, 1871] 


A copy of this resolution was forwarded to the Royal 
Society, and a committee was appointed, consisting of the 
president and officers of the Association, Dr. Carpenter, 
Prof. Huxley, Mr. Gwyn Jeffreys, Mr, C. W. Siemens, and 
Prof. Williamson, and authorised to co-operate with the 
Committce of the Royal Society in carrying out the objects 
referred to in the resolution. The expedition has been 
organised, the ship Cha//enger is being fitted out at Sheer- 
ness, Capt. Nares has been appointed to the command, 
and Prof. Wyville Thomson (who has obtained three 
years’ leave of absence from the University of Edinburgh) 
is appointed to the scientific charge, with an adequate 
staff under him. It is hoped that the expedition will sail 
about the end of November. 

Second resolution : 

1. “ That it is desirable that the British Association 
apply to the Treasury for funds to enable the tidal com- 
mittee to make observations and to continue their calcu- 
lations. 

2. “That it is desirable that the British Association 
should urge upon the Government of India the importance, 
for navigation and other practical purposes and for science, 
of making accurate and continued observations on the 
tides at several points on the coast of India.” 

With the result of these applications we have already 
informed our readers, and discussed the bearings on 
the future of Science of the attitude of the Govern- 
ment.* 

Third resolution :-— 

“ That the Council of the Association be requested to 
take such steps as to them may seem most expedient in 
support of a proposal, made by Dr. Buys Ballot, to 
establish a telegraphic meteorological station at the 
Azores.” 

The Council appointed a Committee of their own body 
to report upon this proposal. The Committee, after due 
deliberation, reported that while sympathising with the 
proposal made by Dr. Buys Ballot, they cannot recommend 
a grant of money to be made by the Association for 
carrying it out. in this recommendation the Council 
concur. 

Fourth resolution :— 

“That the Council be requested to take into considera- 
tion the desirability of the publication of a periodic record 
of advances made in the various branches of sciences re- 
presented by the British Association.” 

The Council, after a careful consideration of this pro- 
posal, are not prepared to recommend the Association to 
undertake the publication of a periodic record of advances 
made in the various branches of science represented by 
the sections of the British Association. They are of 
opinion that in so vast an undertaking special societies 
should be invited to prepare such records, the action of 
the Association being limited to occasional grants in aid. 
They are of opinion, however, that the Association would 
do well to promote the more frequent publication in their 
proceedings of critical reports on various branches of 
science, of the same nature as those which have already 
rendered previous volumes so valuable to investigators. 

Fifth resolution :— 

“ That the Council of this Association be requested to 
take such steps as may appear to them desirable with re- 
ference to the arrangements now in contemplation to 
establish ‘leaving examinations,’ and to report to the 
Association on the present position of science-teaching in 
the public and first grade schools. 

“That the Council be requested to take such steps as 
they deem wisest in order to promote the introduction of 
scientific instruction into the elementary schools throngh- 
out the country.” 

A Committee, consisting of the President and the 
General Officers, Mr. G. Busk, Mr. Debus, Dr. Duncan, 
Mr. Fitch, Prof. M. Foster, Mr. F. Galton, Dr. Hirst, 
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Prof. Huxley, Sir John Lubbock, Bart., Sir J. Paget, Bart., 
Rev. Prof. Price, Prof. 11. J. S. Smith, Prof. Stokes, Prof. 
Tyndall, and Prof. Williamson, was appointed to consider 
the first of these resolutions, and to report on them to the 
Council. 

In accordance with the recommendation of this Com- 
mittee the Council adopted the following resolution :— 

“That having had under consideration the requests 
which the Committee of Masters of Schools have made 
to the Universities of Oxford and Cambridge upon points 
in which the Education of the Universities and Schools 
came into contact, the Council of the British Association 
recommend that arithmetic, and either elementary physics 
or chemistry experimentally treated, be introduced into 
the leaving examinations as compulsory subjects. 

“That the Head Masters of Public Schools be re- 
quested to furnish the Council with information about 


the present position of Science-teaching in their 
Schools,” 
The Council have communicated thereon with the 


Universities of Oxford and Cambridge, but at present no 
decision respecting “leaving examinations” has been 
arrived at in these Universities. 

In accordance with the terms of the resolutions passed 
by the General Committee last year, appointing a 
Committee on science lectures and organisation, the 
action proposed to be taken by this Committee in the 
following resolutions was referred to the Conncil and 
sanctioned, 

“1. That a Sub-Committee, consisting of Dr. Carpen- 
ter, Prof. Williamson, Prof. W. G. Adams, Dr, Hirst, Mr. 
Geo. Griffith, Dr. Michael Foster, and Prof. Roscoe, be 
appointed for one year for the purpose of preparing a list of 
Lecturers for the consideraticn cf this Committee, and of 
communicating with the varions towns with the view of 
establishing a system of Science Lectures throughout the 
country. 

“>, That the names of the proposed Lecturers be se- 
lected (with their consent) from amongst the Members of 
the General Committee of the Association, or from amongst 
the Graduates of any University in the United Kingdom ; 
and that the subjects upon which the Lectures be delivered 
shall be such as are included in one or other of the Sec- 
tions of the Association.” 

The Committee have drawn up a Report, dealing gene- 
rally with the subject of their inquiry, which the Council 
recommend should be referred to the Committee of Re- 
commendations, 

The Council have had under consideration the question 
of enabling Memhers, who are unahle to be present at 
the Meetings, to obtain the Journal and other printed 
papers, and they have adopted a Regulation as 
follows :— 

“ The Journal, President’s Address, and other Printed 
Papers, issued by the Association during the Annnal, 
Meeting, will be forwarded daily to Members and others 
on application and prepayment of 2s. 6¢. to the Clerk of 
the Association, on or before the first day of the meeting.” 

The Council have added the following names of gen- 
tlemen, present at the last meeting of the Association, to 
the list of Corresponding Members, viz. :— His Imperial 
Majesty the Empeior of the Brazils, Prof. Dr. Colding, 
Dr. Giissfeldt, Dr. Liiroth, Dr. Lutken, Dr. Joseph Szabé, 

The following resolution was then agieed to:—“ That 
the members in the following list be constituted, with the 
president and vice-presidents of the mecting, the past 
presidents of former years, the trustees, the general and 
assistant-general secretarics, a Committee of Recommen- 
dations, viz.:—Mr. Gassiot, Prof. Henry Smith, Colonel 
Strange, Prof. Williamson, Mr. Abel, Prof. Martin 
Duncan, Dr. Burdon Sanderson, Colonel Lane Fox, Piof. 
Michael Foster, Sir Walter Elliot, Prof. Wyville Thomson, 
Sir Henry Rawlinson, Mr. Newmarch, Mr. J. G. Fitch, 
Prof, Hawkins, Mr, Siemens, Mr, Hawkshaw,” 
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The incident of greatest interest in Thursday’s meetings 
was when, at the close of Sir John Lubbock’s presidentiil 
address to Section 1), he alluded to the unworthy treat- 
ment which De. Hooker had ree -ived at the hands of a 
department of the Government, the name of the distin 
guished l.rector of Kew bringing down a perfect storm 
of applause, which was repeated when Dr. Carpenter, in 
proposing a vote of thanks to Sir John, spoke of the “ low 
and degrading view of science” entertained by a member 
of Her Majesty’s Government. The Section adopted the 
following resolution :—“ That this section would view with 
regret any change introduced into the botanical establish- 
ment at Kew which would tend to affect its completeness, 
or to impair its scientific character ; and that the atten- 
tion of the Council be called to the subject, with a request 
that they will take any steps they may deem desirable.” 
This resolution was carried to the Committee of Recom- 
mendations, where, however, we rezret to say, it halted, 
and was not allowed to proceed. 

The soirée on Thursday evening was a highly success- 
ful one, and well brought out the capabilities of Brighton 
and the Brightonians fur managing entertainments of this 
kind. The arrangements, indeed, may be said to have 
been perfect; and there was a veritable emdarras de 
richesse of objects of interest. The magnificent array of 
microscopes, the splendid Willett collection of the fossils 
of Sussex, the collection of living flowering plants of the 
county formed by the Brighton and Sussex Natural His- 
tory Society, and the pictures in the new museum gallery, 
were alike objects of a’traction. It was universally ad- 
mitted to be one of the most biilliant gatherings ever held 
in Brighton. 

On Friday Section E was of course the one object of 
popular attraction. ‘The scenic, not to say dramatic, cha- 
racter of the narra'ive by which Mr. Stanley preceded 
the reading of his paper produced a great effcet, 
thouzh probably the discussion whieh followed was hardly 
so exciting as the popular expectation had calculated on. 
Sir Henry Rawlinson’s graceful acknowledgment, as Pre- 
sident of the Geographical Society, of the sense entertained 
of Mr, Stanley’s energy, and of the substantial value of 
his services to Dr. Livingstone, met with a hearty response. 
With regard to the general upshot of the “ Livingstone 
Day,” it may be said that while Mr. Stanley’s narrative 
itself carried conviction to the minds of some who were 
previously sceptical, the manner in which it was delivered 
was unfortunate in the extreme. Inthe lamentable episode 
at the dinner of the Medico-Chirurgical Society on Satur- 
day, waen Mr. Stanley abruptly left in consequence of a 
discourtesy offered him by some of the members, there 
was undoubtedly fault on both sides, though nothing can 
justify the want of courtesy exhibited towards a stranger 
and a guest. 

Not more than fifty individuals were collected in the 
room of Section A, at the Albion Hotel, to hear the most 
important proposition made at this meeting, by Licut.-Col. 
Strange, in the form of a paper entitled, * On the duty of 
the British Association with respect to the distribution of 
its funds.” The view of the distinguished author of the 
paper was that which has already been advocated in our 
columns,* that the Association ought not to giant money 
in aid o! objects which itis the duty of the State to under- 
tuke. Such a course, he maintains, only encourages the 
Government in its present Philistine attitude towards 
Science ; while if a contrary course were pursued, though 
Science might for a tme suffer, a sounder and truer 
policy would u'timately be forced. In the discussion which 
followed the reading of the paper, the chief objection 
started to the proposal was that it will be necessary first 
of all tu raise up a race of statesmen who have received a 
more complete scicntitic training, and will consequent y 
have minds more open to the value of scientine research. 
This argument was forcibly advocated by Prof. H. Smith; 


* See Nature Vol. vi. p. 297. 


to whom Col. Strange replied that, if we are to wait for 
this, we must be content to be a whole generation behind 
France and Germany, which countries are both keenly 
ahve to the necessity of the promotion of scien.ife 
inquiry. 

Saturday was, as usual, a kind of half-day, the brilliant 
weather inducing all who could possibly avail themselves 
of the various attractisns in the form of excursions, 
scientific or picturesque, in the neighbourhood. 

On Monday Section F was crowded to hear Miss Lydia 
Becker read her paper “On the attendance and educa- 
tion of girls in the elementary schools of Manchester.” 
The object of the paper was to enforee the necessity for 
giving equal «dvantages to girls as to boys in the matter 
of education ; and it wa3 listened to with marked atten- 
tion, the discussion which followed exciting also great in- 
terest. Considerable astonishment was caused by the 
statement that even the last Revised Code enforced a 
higher stindard for male than for female pupil-teachers, 
On this the President of the Section, Piof. Fawcett, com- 
mented severely, and strongly urged the justice of allowing 
women to exercise the hizhest gifts of their nature as 
freely as men. The discussion proceeding this morning 
in the same section as Miss Shireff’s paper on Female 
Education, embraces the higher rather than the primary 
department of the subject, and will be the great feature of 
to-day’s proccedings. 

At the meeting of the General Committee held yester- 
day letters of invitation for the meeting of 1874 were read 
from Belfast, Glasgow, Bristol, and Bath. 

Mr. De La Rue proposed that Belfast should be selected 
for 1874. Mr. Pengelly seconded, and the resolution was 
earried unanimously. 

Prof. Williamson proposed that Dr. James P. Joule, 
LL.D., D.C.L, F.R.S, be appo.nted president-clect of 
the Association for the meeting at Bradford, which was 
seconded by l’ro* Rankine, supported by Sir WW. Thomson, 
and earried by acclamation. 

The neat mecting was fixed for September 19, 1873. 

The Earl of Rosse, Lord Iloughton, Right llon. W. 
Is. Forster, M.P., Mayor of Bradford, Mr. Gissiot, DC L., 
F.R.S, Praf. Phillips, D.C.L, F.R.S., Mr. T. Nawkshaw, 
F.RS, were requested to accept the office of vice-presi- 
dents-clect of the Association. 

The following alterations were mide in the list of the 
ordinary members of the Council :—Mr. De La Rue, Mr. 
W. lI. Flower, Sir Henry Rawlinson, and Mr. Sclater, 
were substituted for Prof. Foster, Mr. Gassiot, Mr. Simon, 
and Mr. Wallace. 

Dr. Michael Foster was appointed one of the general 
secretaries, in the place of Dr, T. Thomson, and Mr, 
John Ball, F.R.S., Colonel A. Lane Fox, F.G.S., F.S.A,, 
and Mr. Gwyn Jetireys, F.R.S., were appointed auditors. 
Vhe other officers were re-elected. 

The lecture in the evening by Pref. Clifford, “ On the 
Aims and Instruments of Scientific Thought,” was un- 
doubtedly the great intellectual treat of the meeting. It 
is impossible to give in a few words any idea of the lec- 
ture, which we hope to reprint at length. Suffice it to say 
that it presented some ef the most abstruse problems 
whieh can form the subject of scientific thought, in a 
manner so lucid and spaikling as to enchain the audience 
in rapt attention, notwithstanding that it was unillustrated 
by a single experiment, like the very beautiful ones cx- 
hibited at Mr. Spo:tiswoode’s admirable lecture to work- 
ing men delivered the previous Saturday evening, of which 
a report will be found in our columns. 

The number of distinguished foreigners attending the 
mecting is considerably la g.r than was anticipated. 
Among those not alieady named may be mentioned Dr, 
Hilya.d, of the U.S. Coast Survey, Prof. Semper, of 
Wurtemberg, Vrof. Gervais, of Paris, Prof. Gaudrey, of 
Paris, M. Geo:ges Pouchet, Dr. Anton Dohrn, Prof. 
Richter, of St. Petersburg, &c, 
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Mr. Srorriswoope’s LFcrukE TO WorRKING MEN ON SUN- 
LIGHT, SEA, AND SKY 


THERE are many ways in which men have looked at life, the 
higher hind of life, that igeil which each of us forms in his 
own mind to which we each hope that we are always tending. 
But all these various ideas may for the most part be grouped 
under two heads: the Ideal of Rest, and the Ideal of Work, 
** Rest, rest!” said a brave okl German worker, ‘shall 1 not 
have Lternity to rest in?’ That represents one view. ‘* Work, 
work !” suid another. ‘‘must 1 not work now, that 1 may the 
better work in Eternal Life?” That represents the other, But 
without entering upon the somewhat transcendentil question of 
a future life, these ideas and aspirations have a meaning and 
reali y even in the life which we now live. Tlow do we hope to 
spend the leisure which old age may some day bring? Or, 
nearer still, when the day’s work is dune, and the day itself is 
not quite spent ; or when such holiday as mzy befall each of us 
comes round, how do we hope to spend the time? Do we long 
for mere rest, for that 


Jand 
In which it seemed always afternoon, 


Do we desire to sit us 


down upon the yellow sand 
Between the sun and moon upon the shore, 


and sing with the lotus eaters 


All things have rest; why should we toil alone, 
Nor steep our hrows in slumber's holy balm, 
Nor hearken what the innec spirit sings. 

There is no joy but caltn. 


Or do we rather with Ulysses say, 


How dull to pause, to mike an end 

To rust unburnished, not to shine in use! 

As thy’ to breathe were life. Life piled on life 
Were a'l too little, and of one to me 

‘Too little remains; but every hour 1s saved 
From that eternal silence, something more, 

A bringer of new things; and vile wt were 

For some [few] suns to store and hoard myself, 
And this gray spirit yearning in desire 

To fo'low knowledge like a sinking star 
Iieyond the utmost Lounds of human thought. 


To which of these two ideals I myself lean has perhaps already 
betrayed itself; and that being so, I shall venture to consider 
your presence here a proof that, for this evening at least, you 
sile with me, and that you are willing to spend an hour of your 
leisure in an intellectual effort to see a little deeper into those 
phenomena which Nature in this place and at this season dis- 
plays with such profusion and splendour. 

But at the outset I must warn you that we are met by a diffi- 
culty, for the surmounting of which you must rely upon your- 
selves rather than upon me. [It is this : the phenomena to which 
I propose to draw your attention, although taking place nearly 
every day, and all day long, and in almost every direction, are 
veiled from our eyes; and it is only by the use of special 
appliances to aid our eyes that they can be made visible. It will 
be my business to supply these appliances, and, reprojucing on 
stich scale as may be possible within these four walls the optical 
processes which are going on in the sea and sky outside, to 
exhibit the hidden phenomena of which Iam speaking But it 
must be your part to transport yourselves mentally from the 
mechanism of the lec.ure-room to the operations of Nature, and 
by a ‘‘scientific use of the imagination” (to adopt what has now 
become a household word at these mee‘ings) to connect the one 
with the other. 

Now the main point in question is this: that light, when sub- 
jected to the very ordinary processes of reflexion from smooth 
surfaces, such as a window, a mahogany table, or the sea itself, 
or when scattered to us from the deep clear sky, undergoes in 
many cases some very peculiar changes, the character and causes 
of which we have come here to investigate. The principal 
appliance which will be used to detect the existence of such 
changes, as well as to examine their nature, consists of this piece 
of Iceland spar, called—from the man who first constructed a 
compound block of the kind—a Nicol’s prism, and this plate of 
quartz or rock crystal ; both of which, as you will observe when 
the light passes through thea, are clear, transparent, and colour- 
less, and both of which transmit the direct light from the electric 
lamp with equal facility, however they may be tured round 
about the beam of light as an axis, 


If, however, instead of allowing the beam to fall directly upon 
the Nicol, we first cause it to be reilected from this plate of glass, 
we shall find that the process of reflexion has put the light into 
anew condition, The light is no longer indifferent to the rota- 
tion of the Nicol; in one position of the Nicol the light passes 
as before, but as the instrument is turned round the light gradu- 
ally fades, and when it is turned through a right angle the light 
is extinguished. B-yond this position the lizht reappears, and 
the same changes of fading ani] revival are observed in the light 
for every right anzle throuzh which the instrument is turned. 

But the-e phenomena are susceptib!e of a very beautiful modi- 
fication by the interposition of this plate of quartz between the 
reflecting surface and the Nicol. The changes in the light are 
no longer mere alterations of brightness, but exhibit a succession 
of colours resembling in their main features those of the rainbow 
or spectruin. 

The peculiar condition to which light must be brought in order 
that these phenomena may be produced is called polarisation ; 
and although an explanation of its nature must be reserved until 
later, I bez yon to notice that it is effected in this instance by re- 
flexion from a plate of glass, A similar effect is produced if light be 
reflected from many other substances, such as the leaves of trees, 
particularly ivy, mahogany furniture, windows, shutters, and 
o'ten roofs of houses, oil paintings, &c., and last, but not least, 
the surface of water. In each of these cases the alternations of 
light and darkness are most strongly marked, and the colours (if 
a quartz plate be used) are most vivid, or, in technical language, 
the polarisation is most complete, when the light is reflected from 
each substance at a particular angle. In proportion as the in- 
clination of the light deviates from this angle the colours become 
fiinter, until, when it deviates very greatly, all trace of polarisa- 
iin at last disappears | Without occupying the time necessary 
to shift our apparatus so as to exhibit this with the glass plate, 
we may al’er the reflecting surface from glass to water, and by 
projecting on the screen the beautiful phenomena of liquid waves, 
make visible the diferent degrees of polarisation produced at the 
variously inclined portions of the surfaces of those waves. A 
tea-tray will serve as well as anything else to form onr little sea, 
and a periodic tap at one corner will cause ripple enough for our 
present purpose. The waves now appear bright on the screen, 
and although brighter in some parts than in others, they are no- 
where entirely dark. Bus on turning round the Nicol the con- 
trast of light and darkness becomes much stronger than before. 
Ifere and there the light is absolutely extinguished ; in these 
parts the polarisation is complete, in others incomplete in various 
degrees. And if the quartz plate be again introduced we have 
the beautiful phenomena of inis-coloured rings playing over the 
surface of our miniature sea. 

Now, that which you see here produced by our lamp and tea- 
tray, you may see any day under the bright sky of this southern 
coast. by using an apparatus such as we have here, or a simpler 
one which I will immediately describe, you may bring out for 
yourselves these phenomena of colour, and thereby detect the 
prolusion of polarisation which Nature sheds around us. But 
before describing it, there is one pectiliar feature of all these 
exp.riments which must be noticed—namely, that the same 
results would be produced if we changed the positions of the 
lamp and the screen. he light which is now polarised by the 
glass or the water, and examined by the Nicol, might equally 
well be polarised by the Nicol aud examined by the glass or the 
water. And, therefore, 1f we find that any contrivance will 
serve for the one purpose, we may conclude that it wal serve 
equally well for the other. 

And now a word about that simpler apparatus. When light 
falls upon a transparent substance, part is reflected, part trans- 
mitted. If, therefore, the rellected part is polarised (and you 
have already seen that this is sometimes the case), it is not sur- 
prising that the transmitted part should be so also. And further, 
if the polarisation by a single reflexion or transmission is incom- 
plete, it will become more and more complete by a repetition of 
the processes. This being so, if we take a pile of glass plates— 
say half-a-dozen, more or less, the thinner the better—and hold 
them obliquely before our eye at an angle of about 30° (say one- 
third of a right angle) to the direction in which we are looking, 
we shall have all that is necessary to detect the presence of 
polarisation ; and if, further, we hold a piece of tale or mica, 
such as is commonly n-ed as a cover to the globes of gas-burners, 
beyond the pile of plates, colour will be produced in the same 
general manner as with the quartz, although with some essential 
difference in detail, 
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Suppose that we now turn our attention from the sca to the 
sky, and that on a clear bright day we sweep the heavens with 
our apparatus, or polariscope, as it is called, we shall find traces 
of polarisation colours brought out in a great many directions. 
But if we observe more closely we shall find that the most marked 
effects are produced in directions at right angles to that of the 
sun, when, in fact, we are looking across the direction of the 
solar beams, Thus, if the sun were just rising in the east or 
setting in the west, the line of most vivid effect would lie on a 
circle traced over the heavens from north to south. If the sun 
were in the zenith, or immediately overhead, the most vivid 
effects would he found round the horizon ; while at intermediate 
hours the circle would shift round at the same rate as the clock, 
so as always to retain its direction at right angles to that of the 
sun. 

Now, what is it that can produce this effect—or what even 
produces the light from all parts of a clear sky? The firmament 
is not a solid sphere or canopy, as was once supposed ; it is clear, 
pure space, with no contents, save a few miles of the atmosphere 
of our earth, and beyond that the impalpable fluid or ether, as it 
is called, which is supposed to pervade all space, and to transmit 
light from the further limits of the stellar universe. But, apart 
from this ether, which is certainly inoperative to produce the sky 
appearance as we see it, a very simple experiment will suffice to 
show that a diffusion, or, as it has been better called, a scattering 
of light, is due to the presence of small particles in the air. Ifa 
beam from the electric lamp, or from the sun if we had it, be 
allowed to pass the room, its track becomes visible, as is well 
known by its reflexion from tle motes or floating bodies, in fact 
by the dust in the air. Dut if we clear the air of dust, as I now 
do by burning it with a spiril lamp placed underneath, the beam 
disappears from the parts so cleared, and the space becomes 
dark, If, therefore, the air were absolutely pure and devoid of 
matter foreign to it, the azure of the sky would be no longer 
seen, and the heavens would appear black ; the i/lumination of 
objects would be strong and glaring on the one side, and on the 
other their shadows would be deep, and unrelieved by the dif- 
fused light to which we are accustonied, 

Now, setting aside the dust, of which we may hope that there 
is but little on the downs behind your town, or ont to sea in 
front, there are always minute particles of water floating in the 
atmosphere. These vary in size from the great rain drops 
which fall to earth on a sultry day, through the intermediate 
forms of mist and of fine fleecy cloud, to the absolutely invisible 
minuteness of pure aqueous vapour which is present in the 
brightest of skies. It 1s these particles which scatter the solar 
rays, and suffuse the heavens with light, And it is a curious 
fact, established by Prof. Tyndall while operating with minute 
traces of gaseous vapours (which I can only notice in passing, 
because it belongs only in part to our present subject), that while 
coarse particles scatter rays of every colour equally—in other 
words, scatter white light—finer particles scatter fewer rays from 
the red end of the spectrum, while the finest scatter only those 
from the blue end, And in accordance with this law, clonds are 
white, clear sky is blue. 

But beside this fact, viz., that light scattered laterally from 
fine particles is blue, the same philosopher perceived that light 
so scattered is polarised ; and by that observation he again con- 
nected the celestial phenomena described above with laboratory 
experiments. 

Bya slight modification of his experiment, due to Prof, Stokes, 
I hope to make this visible to the audience, It will probably be 
in your recollection that when polarised light passed through a 
Nicol, its intensity is unaltered when the Nicol is in one position, 
but it is destroyed when it is in another at right angles to the 
first. I] now pass the beam from the electric lamp through a 
tube of water containing a few drops of mastic dissolved in alco- 
hol, The mixture so formed holds fine particles of mastic in a 
state of suspension ; these scatter the light laterally, so as to be 
visible, I hope, to the entire audience. And if we were to 
examine with a Nicol this scattered light, we should find the phe- 
nomena of polarisation, But, better still, we can cause the light 
to pass through the Nicol before being scattered, and produce 
the same effect, not cnly upon the particular part to which our 
eye js directed, but upon the whole body of scattered light. As 
the Nicol is turned, the light seen laterally begins to fade; and 
when the instrument has been turned through a right angle, the 
only parts remaining visible are those which are reflected from 
the larger impurities floating in the water independently of the 
mastic. An effect still more beantiful, and at the same time 


more instructive, can be produced by interposing, as was done 
in the case of reflexion, a plate of quartz between the Nicol and 
the medium which causes polarisation. The whole beam is now 
suffused with colour, the tint of which changes, as did the tints 
on the waves, while the Nicol is turned round. And not only 
so, but while the Nicol remains at rest, the tints are to be seen 
scattered in a regular and definite order in different directions 
about the sides of the heam. This may be shown by reflecting 
from a looking-glass a side of the beam not visible directly, and 
by comparing the tint seen by reflexion with that seen direct. 
But this radial distribution of colours may also be shown in a 
more striking manner, by putting together two half plates of 
quartz of the kinds which have the property of distributing the 
colours in opposite orders, and by observing the result along the 
line of junction, The compound plate here used is known by 
the name of a biquartz, and affords one of the most delicate tests 
of the presence of polari ed light. In this case, when the Nicol 
is turned round, the cvlours of the two halves follow one another 
in opposite orders ; and as each series is completed twice in a 
revolution of the Nicol, the halves of the quartz will be of the 
same colour four times in a revolution—twice of one colour and 
twice of i's complementary, 

The colours which we have here seen are those which would 
be observed, as before remarked, upon cxamining a clear sky in 
a position at right angles to that of the sun; and the exact tint 
visible will depend upon the position in which we hold the Nicol, 
as well as upon that of the sun. Suppose, therefore, we direct 
our apparatus to that part of the sky which is all day long at 
right angles to the sun, that is, to the region about the north pole 
of the heavens (accurately to the north pole at the vernal and 
autumnal equinox) ; then, if on the one hand we turn the Nicol 
round, say ina direction opposite to that of the sun’s motion, 
the colours will change ina definite order ; if, on the other, we 
hold it fixed, and allow the sun to move round, the colours will 
change ina similar manner. And thus, in the latter case, we 
might conclude the position of the sun, or, in other words, the 
time of day, by the colours so shown. This is the principle ot 
Sir Charles Wheatstone’s polar clock ; one of the few practical 
applications which this branch of polarisation has yet found. 
The action of such a clock may be thus roughly shown. There 
is now projected upon the screen a dial plate, in which the hours 
are arranged in their usual order, but are crowded together into 
half their usual space, viz., twelve hours occupy half instead of 
the entire circle. The inner part of the disc is covered with a 
plate of selenite (mica would serve the purpose equally well), 
which is capable of revolving about its centre, and which, as you 
sce, in a particular position shows colour more strongly than in 
any other. An hour hand is roughly drawn upon the plate. 
The apparatus here used is furnished with two Nicol’s prisms, 
the hinder one of which imitates the polarising effect of the sun, 
while that in front is the instrument with which we should 
examine the north pole of the sky. The whole is now so 
arranged that when the plate shows brightest colour the hand 
points to XIT., say noon, As the back Nicol is turned round, 
say as the sun begins to sink, the colour fades; and when the 
plate is turned so as to restore the colour, the hand points to I. 
Similarly, as the back Nicol is turned gradually further, repre- 
senting the passage of the sun westward during the afternoon, 
the position of the plate giving the strongest colour, as indicated 
by the hand, corresponds to the successive hours of the dial; and 
when the Nicol has b-en turned through 90°, that is, when the 
sun has reached the horizon, the hand has moved from NIT. to 
VI. In this way, as its inventor has remarked, a dial may be 
constructed which will work equally well in sunshine orin shade, 
or even when the sun itself is overcast, provided only that there 
be a patch of clear sky to the north. 

Up to this point we have reproduced in an experimental fashion 
the general every-day phenomena, both celestial and terrestrial, 
which give rise to polarisation ; and we have given such general 
account of them as will serve to connect them together, and to 
show that they all belong to one system of laws affecting the 
nature of light. I should, however, regret, and I feel confident 
that you would share in that regret, if we were to leave the sub- 
ject with its surface as it were merely scratched, and without any 
attempt to penetrate deeper into its substance, With your per- 
mission, therefore, we will devote such time as you may be still 
willing to grant me to a few elementary experiments in polarisa- 
tion, which, while certainly not less beautiful than those which 
you have already seen, will, perhaps, better illustrate the nature 
of the proce ses which we are now trying to investigate. 
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Polarised light, as indicated at ihe outsct, is distinguished from 
common light by the presence ofcertain peculiarities not ordinarily 
found, and these peculiarities are to be detected only by means 
of special instruments. Light which has been reflected or trans- 
mitted at particular angles from various substances, light which 
has been scattered by small particles, is found to be in this peculiar 
condition. So likewise is light which has passed through this 
transparent piece of Iceland spar, or Nicol’s prism, as it is called. 
Yet the light which has so passed throngh, and which is now 
projected on the screen, is to the unaidcd eye in no way different 
from the same light before its passage, Nevertheless, if we 
examine or analyse it by means of a second Nicol, we shall find 
the peculiarity of its condition revealed. For if either of the 
Nicols be turned gradually round (and remember that they are 
both transparent colourless blocks of crystal) the light gradually 
fades until, when it has been turned through a right angle, the 
light is absolutely extinguished. On turning the Nicol further 
the light revives, and afterwards again fades, in such a manner 
that in a complete revolution the light is twice at its brightest, 
and twice is extinguished. Now, light is due to extremely small 
and rapid vibrations of a very subtle medium, which is supposed 
to pervade all space. ‘he fact that vibrations (7.2. motions to 
and fro) in one direction can produce waves advancing in 
auother will be familiar to all of you who have watched the 
movement of a cork floating on the sea. You will have 
noticed that the cork has simply moved up and down, or 
nearly so, while the waves have passed, as it were, under it, 
along the surface of the water. 

Now, in order to make clearer to our minds how this 
wave motion is produced, I will throw the electric light 
upon a machine devised for the purpose. You now see a 
horizontal row of knobs As the slider is pushed in the 
knobs at} one end begin to rise in succession until each has 
in turn aitained its greatest elevation. Immediately after 
reaching its highest position it begins to descend; so that 
the knobs first rise and then fall in regular succession, and con- 
tinue to rise and fall in the same manner so long as the motion 
is continued. Each of the knobs, beginning from number one, 
is thus successively at the highest position, while at the same 
moment those immediately before and bebind it are at lower 
positions. And as the knob which is at the highest position 
represents what we call the crest of the wave, the crest will pass 
successively along all the knobs, beginning from the first. ‘Thus 
the waves are transmitted along the line, while the vibrations 
take place across it. Ifthe line of knobs represent the direction 
ofa ray, their motions will represent the vibrations and waves 
to which the light is supposed to be dune, In ordinary light 
these vibrations may take place in any directions perpendicular 
to the ray ; and the effect of the crystal of which the Nicol is 
made, is to restrict these vibrations to a particular direction. In 
the arrangement now before you the first Nicol canses the vibra- 
tions to be altogether horizontal. When the second Nicol is 
placed similarly to the first, it will obviously have no further 
effect upon the light ; but if it be turned throngh an angle, it 
will transmit only vibrations inclined to the horizontal at that 
angle; that is, only such part of the original horizontal vibra- 
tions as can be brought into the inclined direction ; in other 
words, it will transmit only part of the light. And as the incli- 
nation is increased the part of the light transmitted will diminish, 
until, when the second Nicol is ina position to transmit only 
vertical vibrations (¢., when it hes turned throngh a right 
angle), the light will vanish. Such is an explanation of this 
fundamental experiment in polarisation on the principle of 
what is called the Wave Theory of Light ; and I have ventured 
to give it in some detail, because it is the key to all otheis, and 
forms a starting point for any who may desire to go further in 
the subject ; and it is a remarkable feature in this Wave Theory 
of Light that the results of many other experimental combina- 
tions, to some of which we will now proceed, might be predicted 
upon the principles already laid down. 

Ifa plate of crystal, such as selenite, be placed between the 
two Nicols, and turned ronnd in its own plane, it will be found 
that in certain positions at right engles to one another no effect 
is produced. These may be called neutral positions. In all 
other positions the field is tinted with colour, which is most 
brilliant when the plate has been turned through half a right 
angle from a neutral position. If one of the Nicols be turned, 
the selenite remaining still, the colour will fade and entirely 
vanish when the Nicol has turned through half a right angle. 
After this position the complementary colour will begin to 
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appear, and will be brightest when the Nicol has completed a 
tight angle. 

The colours so produced depend npon the thickness of the 
plate; thus, if we take a plate of selenite merely split and not 
ground toa uniform thickness, we shall have a variety of tints 
indicating the thickness of each particnlar part ; or we may, by 
a careful arrangement of suitable thicknesses, produced a coloured 
pattern of delicacy and variety dependent only upon the skill 
with which the pieces have been worked. 

A plate of the same crystal workcd into a concave form is in- 
teresting as showing not only that the colours are dependent 
upon the thickness, but also that when, with an increasing or 
diminishing thickness of crystal, they have run through their 
cycle, they begin again ; in other words, that the phenomenon 
is periodic. ‘The field is then covered with a series of concentric 
rings, each of which is tinted with colours in a regular order. 

In all these instances it is clear, from the experiments 
themselves, as well as from other experiments which form no 
part of our present subject, that the modifications which light 
undergoes are due to the internal structure of the crystals used. 
And it becomes a question of interest whether it be not possible, 
by some mechanical process, performed upon a non-crystalline 
substance, such as glass, so far to imitate a crystalline structure 
as to reproduce some of the optical results already shown. For 
this purpose let us take a bar of glass. Ou interposing it in its 
natural state between the Nicols when crossed, we find that no 
effect is produced in the dark field upon the screen, If, how- 
ever, I merely press it as thongh with the intention of bending 
or breaking it, there will be at once brought ahout a condition 
of strain capable of affecting the vibrations of the ray falling 
upon it, to such a degree that some of them will find their way 
through the screen. And this result may be explained on pre- 
cisely the same mechanical principles as in the case of the crystal. 
The effect may be heightened by placing the piece of glass ina 
vice, and screwing it up so as to bend or compress it to a 
greater degree than was possible by the hand alone. When this 
is done the direction and even the relative amount of torsion or 
compression of ihe different parts will be noted down as it were 
by the forms and hues of the figures thrown upon the screen. 

The same kind of effect is shown by a piece of glass unevenly 
heated ; but better still by glass which has been rapidly and 
unevenly cooled,—unannealed glass, as it is called. In the 
pieces now before you, the outside, having become first cooled 
and solidified, has formed a rigid framework, to which all the 
interior has been obliged to conform. The interior parts have 
consequently undergone strains and pressures in different direc- 
tions and in different degrees, in accordance with which each 
part has become the subject of a definite internal molecular 
arrangement ; and these, by each in its own way, modifying 
the light which they transmit, give rise to the figures now hefore 

ou. 
I will conclude this series of experiments by one which, 
althongh not so beautiful or striking as those which you have 
already seen, is still interesting as bringing the subject home to 
us, and as the only application of polarisation to commercial life 
which has yet been made. Vou will recollect the brilliant se- 
quence of colour shown by a quaitz plate when submitted to 
polarised light. Well, the effects produced by that quartz plate 
are also produced Ly not only some other crystals, but, what is 
yery remarkable, also by many of their solutions, ¢.g. by that of 
sugar, Into this tube I have put a solution of sugar ; when it 


: is placed before the lamp, polarisation colours are shown on the 


screen, while the liquid itself remains colourless. If the solution 
be strengthened by the addition of more sugar, the tints vary ; 
and by accurate observation of the colours for different positions 
of the Nicol, the strength of the solution may be determined. 
An instrument constructed with proper means of registering these 
phenomena with accuracy is called a saccharometer. 

These experiments might be multiplied almost indefinitely, 
and many a long winter evening might be spent in following 
polarisation into other branches of science upon which it has 
something to say. For example, on examining a variety of vege- 
table and animal tissues, slices of wood, fronds of ferr, scales of 
fish, hair, horn, mother of pearl, &c., with a suitable polariscope, 
we should find that they exhibit, internally, definite structural 
characters, capable of affecting the light, which they transmit in 
the same general way as do crystals, Or again, if we were to 
apply the principles established in an early part of this lecture 
to the conditions of sky, aspect, ard time of day under which the 
photographer notices that he can obtain the most perfect image 
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in his picture, we should find that they correspond with those 
which will furnish him with daylight in the most perfectly 
polarised condition. 

Once more, among the many and curious phenomena which 
are visible during a solar eclipse, there is one which has longer 
than any other refused to lift its veil to the solicitations of science. 
1 mean that halo of light, or corona as it is called, which extends 
beyond the dark disc of the moon, beyond those red flames of 
burning gis which the researches of Lockyer, of Janssen, and 
of others have brought almost home to us, far away for 
millions of miles into distant regions of space. It was pre- 
eminently to investigate this phenomenon that the last Eclipse 
Expedition, furnished with funds by Her Majesty’s Govern- 
ment at the instance of this British Association, was sent 
out. And upon this investigation all the powers of the 
twin instruments of modern times, the spectroscope and 
the polariscope, were turned. The spectroscope could 
tell us the nature of the substances to the combustion of 
which the light is due, and even the conditions of temperature 
and of pressure under which the combustion is taking place ; but 
it could not disentangle those parts of the phenomenon which are 
due to direct, from those which are due to reflected or to scattered 
light. It was for the polariscope to tell us whether the corona 
is a terrestrial eftect,—a mere glare, in fact, from our own atmo- 
sphere,—or a true solar phenomenon; and in the latter issue, 
whether any of it is due to direct rays from incandescent matter, 
or all of it to rays originating in such incandescent matter below, 
but scattered laterally from gases which have cooled in the upper 
regions surrounding the sun. This question has not even yet 
received a definitive answer. But the brief account given within 
the last few days by Mr. Lockyer, in anticipation of his more 
complete digest of the voluminous reports from the various 
branches of the Expedition, seems to justify us in the conclusion 
that the corona is substantially a solar phenomenon due not to 
direct but to reflected or scattered rays. 

Tne principle upon which the polariscope enables us to make 
these refined distinctions in such far off phenomena is after all 
very simple. If the corona were due wholly to the effect of our 
atmosphere on such light as reaches us during a total eclipse of 
the sun, the whole of that light would be similarly affected, bs- 
cause it comes very nearly from the same part of the heavens. 
Ta other words, its polarisation would be waiform, and the corona, 
when examined by a Nicol and quartz, would appear of a uniform 
colour. But if the phenomenon were wholly due to the sun and 
its surroundings, the light would he affected, if at all, differently 
in different directions drawa outwards (like spokes or radii of a 
wheel) from the sun as a centre. In other words, its polarisation 
would be arranged spoke-wise, or, to use the technical term, 
radially ; and the corona, when examined as before, would vary 
in colour on different sides of the sua. 

I have already drawn largely, perhaps too largely, upon your 
patience. But it will not have been without purpose that, besides 
witnessing the exlubition of a few experiments, you should have 
seen, at least in outline, what manner of thing a scientific in- 
vestigation is. Well, whatever it is (and I will not weary you 
with a dry statement of its processes), the foundation of it must 
always be laid in careful, accurate, and intelligent observation of 
facts. And it is a consideration which may well stic the hearts 
of us outsiders of science, especially on an occasion when we 
come face to face with some of the greatest philosophers of our 
time, than any one of us, by practising his eye and riveting his at- 
tention, may contribute some natural fact, some fragment of know- 
ledge, to the common stock, And surely hasnot this a particular 
significance aud importance to us, at a period whea, by shorten- 
ing the hours of labour, more leisure, as we may hope, will be 
at the command of many? Tt will, I take it, be our own fault if 
we spend that leisure in walking through dry places seeking rest ; 
for, to those who have the eyes to see and the spirit to discera, 
the world is neither dry nor barren ; but rather, it is like the 
mountain as it appeared to the servant of the prophet when his 
eyes were opened, full of beauty and wonder, of mystery and 
power,—full of hosts from all nations, striving manfully onward 
to promised lands of knowledge and of truth, and waging cease- 
less warfare against ignorance and prejudice, and the long train 
of evils which are consequent upon them. And if, as the even- 
tide of life draws on, our eye wax dim, and our step grow weary, 
so that we can no longer fallow, we may still lay us down to 
rest in some unknown spot, in the full confidence that others will 
not be win'ing to fll our places and gain fresh ground, though 
we may no: live to see it. 


SECTION A 
SECTIONAL PROCEEDINGS 


Ad interim Report on the Results Obtained by the British 
Association Eclipse Expedition of 1871, by J. Norman Lockyer, 
IIR Sc 

L, New Instruments 

THESE were as follows :— 

1, A train of five prisms to view the corona. 

2, A large prism of small angle placed before the object glass 
ofa telescope. 

On these instruments I may remark that the Royal Astronomical 
Society, in the first instance, invited me to take charge of an I’x- 
pedition to India merely to conduct spectroscopic observations; 
hut although this request did me infinite honour, I declined it, 
because the spectroscope alone, as it had been used before, was, 
in my opinion, not competent to deal with all the questions 
now under discussion. Thus some of the most eminent American 
observers had come to the conclusion that the spectrum of hydro- 
gen observed in the last eclipse round the sun, to a height of 8 
minutes, was a spectrum of hydrogen ‘‘far above any possible 
hydrogen” at the sun. Hence it was in some way reflected. 
Now with our ordinary spectroscopic mathols it was extremely 
difficult, and one might say impossible, to determine whether the 
light which the spectroscope analysed was really reflected or not ; 
and that was the whole question. 

It became necessary, therefore, in order to give any approich 
to hopefulness, to proceed in a somewhat different way in the 
1871 expedition, with regard to the spectroscope, and, to guard 
against failure, to supplement such observations with photographs, 

To understand the method adopted, let us suppose a train of 
pilsms. Take one prism out of the train, and coasider what 
will happen if we illuminate a slit with a monochromatic light 
and observe it through the prism. Jf we render sodium vapour 
incandescent and illuminate the slit by means of it, we get a bright 
yellow image of the slit, due to the vapour of the metallic sodium 
only giving us yellow light. But why is it that we get a line? 
Because we employ a line slit. If, instead of a straight line, we 
have a crooked line for the slit, then we see a crooked line through 
the prism. Going one step further: Suppose that instead of a 
line, ;whether straight or crooked, we have a slit in the shape of 
a ring, we seea ring image through the prism. And then cones 
this point: If, when we work in the laboratory, we examine 
these various slits, illuminated by these various vapours, if we 
observe the corona in the same way, we shall get a ring built up 
by each ray of light which the corona gives to us; since we know, 
from the American observations, that there were bright lines 
in the spectrum of the corona, as observed by a line slit: in 
other words, the corona examined by means of a long train of 
prisms should give us an image of itself painted by each ray which 
the corona is competent to radiate towards us. * 

These were the considerations which led to the adoption of 
this new attempt to investigate the nature of the corona now in 
question. It was, to use a train of prisms, pure and simple, using 
the corona as the slit, a large number of prisms being necessary 
to separate the various rings we hoped to see, by reason of their 
strong dispersion. 

This principle, good fora train of prisms such as I have referred 
to, is good also for a single prism in front of the object-glass of 
a telescope. Such was the method adopted by Prof. Respighi, 
the distinguished Director of the Observatory of the Capitol of 
Rome, who accompanied the expedition. 

This method, if it succeeded, would be superior to the ordinary 
one In this way. If we were dealing merely with scattered light, 
then all the rings formed by vapours of equal brilliancy at the 
base of the chromosphere would be of the same height, while, if 
such scattering were not at work, the rings would vary according 
to the actual height of the vapours in the sun’s 1tmosphere, 

3. Integrating spectroscopes driven by clockwork, 

4. A self-registering integrating spectroscope, furnished with 
telescopes and collimators of large aperture and large prisms. 
(This instrnment was lent by Lord Lindsay.) 

5. A polariscope-telescope, so arran zed that th: same observer 
coul] almost simultaneously observe both with the Savart and the 
Biquartz. 

6. A polariscope-telescope, arranged for rapid sweeping 
round the corona at a given distance from moon’s limb, 


* After t had thouctht of this arrangement, and had secured an instrument 
19 carry it out, Prof Young, in a communica‘ion to NATU zz, suggested the 
} sam2 method of observation, 
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Il. Zhe Main Results—Speetroscopie Observations 


It has been established that the idea that we do not get 
hydrogen above Io seconds above the sun is erroneous, for we 
obtained evidence that hydrogen exists to a height of 8 or 
Io minutes at least above the sun. 

Just as the sun disappeared Prof. Respighi employed the in- 
strument to which I have already referred to determine the 
materials of which the prominences which were then heing 
eclipsed were composed, and he got the prominences shaped 
out in red, yellow, and violet light; a background of im- 
pure spectrum filling the field ; and then as the moon swept over 
those prominences they became invisihle. He saw the impure 
spectrum and the yellow and violet rings gradually die out, and 
then three broad rings painted in red, green and blue gradually 
form in the field of view of his instrument ; and as long as the 
more brilliant prominences on both sides of the sun were invisible 
he saw these magnificent rings. 

These rings were formed by C and F, which show us that 
hydrogen extends at least 7 minutes high, for had we been deal- 
ing with mere glare, Aad we not been dealing with hydrogen itself 
we should have gota yellow ring as well. In addition to the red 
ting and the blue and violet, which indicate the spectrum of hy- 
Grogen, he saw a bright green ring, much more brilliant than the 
others due to 1474. 

While Prof. Respighi was observing these rings by means of a 
single prism and a telescope of some four inches aperture, some 
300 miles away from him—he was at Poo locottah and I was at 
Bekul—I had arranged the train of five prisms. My observation 
was made intermediately, as it were, between the two observa- 
tions of Prof. Respighi’s. The observations may be thus com- 


pared :— 
Recniehi CD? FG $ Prominence at beginning of 
eee eclipse. 
Lockyer c 1474 FG {Corona 80 (seconds after 


{ _ beginning of totality. 


Respghi ... C Corona mid eclipse. 


aia 1 

T had no object-glass to collect light, but I had more prisms 
to disperse it, so that with me the rings were not so high as those 
observed hy Respighi, because I had not so much light to work 
with, but such as they were I saw them better because the con- 
tinuous spectrum was more dispersed, and the rings—the images of 
the corona—therefore did not overlap. Hence doubtless Respighi 
missed the violet ring which I saw, bat both that and 1474 were 
very dim, while C shot out with murvellous brilliancy, aad D* 
was absent. 

These observations thus tend to show, therefore, that insteal 
of the element—the line of which corresponds with 1474— 
exsting alone just above the prominences, the hydrozen accom- 
pames it to what may be termed a great height above the more 
intersely heated lower levels of the chromosphere, including the 
prominences in which the lower vapours are thrown a greater 
heigh. With a spectroscrope of snoull dispersion attached to 
the largest mirror of smallest focus which I could obtain in 
England, the gaseous nature of the spectrum, as indicated by its 
structive, that is bands of light and darker intervals as distin- 
guished from a continuous spectrum properly so called, was a!so 
rendered evident. 


Photographs and Structure of Corona 


The phetographic operations (part of the expense of which 
vas borne hy Lord Lindsay) were most satisfactory, and the 
solar coroni was photographed to a greater height than it was 
observed ly the spectroscope, and with details which were not 
observed in the spectroscope. Mr. Davis was fortunate enough 
to obtain five photographs of great perfection at Bekul, and 
Captain Hogg obtained some at Jaffna, but the latter lack in 
detail. The iolar nature of most, if not all, of the corona re- 
corded on the plates is established by the fact that the plates, 
taken in diff-tent places, and bath at the beginning and end of 
totality, closely resemble each other, and much of the exterior 
detailed structure is a continuation of tbat observed in the inner 
portion indep-ndently determined by the spectroscope to belong 
to the sun. 

This structure I was also enabled to observe in my 6}in. 
equatorial, even three minutes after totality was over, and 
we may now say that we know all about the corona, so far 
as the structure of its lower brighter levels—that portion, 


namely, which time out of mind has been observed both before | 
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and after totality—is concerned. It may be defined és consisting 
of cool prominences, that is to say, in this region of the corona 
we will find the same appearances as in prominences, minus the 
brightness. We find the delicate thread-like filament) which all 
are now so familiar with in prominences,—the claidy light 
masses, the mottling, the nebulous structure, all are sbsolutely 
produced in the corona ; and I may add that the faintet, portion 
of the ring, some § minutes round th: sun, reminded me forcibly in 
parts of the nebula of Orion, and of that surrounding 4 Argus as 
depicted by Sir John Yerschel in his Cape observations 

While both in the prism and the 64-inch equatorial the\corona 
seemed to form pretty regular rings round the dark méon, of 
different heights according to the amount of light BUS ay the 
instrument, on the photographic plates the corona, which, as I 
have before stated, exceeds the limits actually seen in the hstru- 
ment I have named, has a very irregular, somehat stllate 
outline, most marked breaks or rifts (éguored by the spectrosipe ), 
occurring near the sun’s poles, a fact perhaps connected with 
the other fact that the most active and most brilliant promingie 
rarely occur there. 

Sketches | 


From the photographs in which the corona is depicted acini- 
cally we pass to the drawings in which it is depicted visually, I 
would first call attention to two drawings made by Mr. Holicy, 
who formed part of the expedition, and in whose eye every bne 
who knows him will have every confidence. 

First there isa drawing made at the comn»zncement of the 
totality, and then a drawing made at the end. There i a 
wonderful difference between these drawings; the corona isin 
them very much more extensive than it is represented actinicilly 
on our plates. ' 

In another drawing, made by Captain Tupman, we have some- 
thing absolutely idifterent from the; photographs and from Mr, 
Holiday’s sketches, inasmuch as we get an infinite number of 
dark lines and a greater extension than in the photograpls, 
though in the main the shape of the actinic corona is shown. 

The corona, as it appeare] to me, was nothing but an as 
semblage of such bright and dark lines; it lacked all thg 
structure of the photographs, and appeared larger ; and I have 
asked myself whether these lines do not in some way depend 
on the size of the telescope, or on the absence of a telescope, 
It seems as if observations of the corona with the naked eye, or 
with a telescope of small power, may give us such lines; but 
that when we use a telescope of large power, it will give, close 
to the moon, the structure to which I have referred, and abolish 
the exterior structure altogether, leaving a ring round the dark 
body of the moon such as Prof. Respighi and myself saw in our 
trains of prisms, and I in the 6-inch te lescope, in which the light 
was reduced by high magnification so as to bring the corona toa 
definite ring some § minutes high, while Prof. Respighi, usinga 4-in, 
telescope, brought the corona down to a ring something like 7 
minutes high. 

Many instances of changing rays, like those seen by Planta- 
mour in 1860, were recorded by observers in whom I have every 
confidence. One observer noted that the rays revolved and 
disappeared over the rifts. 


LPolariscopic Observations 
Mr. Lewis, in sweeping round the corona ata distance of some 


| 6’ or 7’ from the sun’s limb, using a pair of compensating quartz 


wedges as an analyser, which remained parallel to itself while 
the telescope swept round, observed the bands gradually Lo change 
in intensity, then disappear, bands of a complementary character 
afterwards appearing, thereby indicating radial polarisation. 

Dr. Thomson at Bekul saw strong traces of atmospheric, but 
none of radial polarisation, with a Savart. With the same 
class of instrument the result obtained by myself was precisely 
similar, while on turning in the Biquartz, at the top and bottom 
of the image of the corona, 42, near the sun’s equator, faint 
traces of radial polarisation were perceptible for a short distance 
from the moon’s limb, Captain Tupman, who observed with 
the palariscope after totality, announces strong radial polarisa- 
tion extending to a very considerable distance from the dark 
moon. 

Reversal of Lines at beginning and ent of Totality 


Captain Maclear, who was observing with me at Bekul, for 
some time just before the commencement of totality, but when 
the light of onr atmosphere was cut off by the interposition of 
the dark moon, saw a large number of very fine lines of ditferent 
heights at the hase of th: chromosphere, 
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Mr, Pringle, also at Bekul, saw many lines flash into the field 

of an analysing spectroscope carried by clockwork at the end of 
lity. 

‘ae Fyers, the Surveyor-General of Ceylon, observing 

with an ntegrating spectroscope, saw somethinghke a reversal of 

all the lies at the beginning, but nothing of the kindat the end. 

Mr. Fergusson, observing with an instrument of the same 
kind, sav reversal neither at the beginning nor the end, though 
during otality he saw more lines than Captain Fyers, | ; 

Mr. Moseley states that at the heginning of the eclipse he did 
not se: this reversal of lines. Whether it was visible at the 
end h: could not tell, becanse at the close the slit had travelled 
off th: edge of the moon. 

Pref. Respighi, using no slit whatever, and being under the 
best conditions for sceing the reversal of the lines, certainly did 
not s’e it at the beginning, but he considers he saw it at the end, 
thoush ahout this he is doubtful. 


Fom the foregoing general statement of the observations made 
on tie eclipse of last year, it will he seen that knowledge has 
bee: very greatly advanced, and that most important data have 
beer obtained to aid in the, discussion of former observations. 
Fwther, many of the questions raised by the recent ohservations 
mace it imperatively necessary that future eclipses should be 
carfully ohserved, as periodic changes in the corona may then 
posibly be found to occur. In these observations the instru- 
meats above described should he considered normal, and they 
shald be added to as much as possible, 


SECTION D 
SUB-SECTION ZOOLOGY AND BOTANY 


OPENING ADDRESS BY THE PRESIDENT, SIR JOHN Lub- 
LOCK, DART aN, FIs. 


ALTHOUGH this would not, perhaps, be a fitting opportunity 
Jor discussing the importance and best mode of introducing the 
tudy of Natural Science into our great public schools, and 
hough the question is still in a far from satisfactory position, yet 
i think ] may congratulate the Section that some progress has 
been made in that direction during the last few years. To this 
result the influence of the Dritish Association has no doubt 
greatly conduced. As yet, indeed, Natural Science is generaily 
taught but to some of the elder boys, an1 certainly is very far 
indeed from having its due share of attention in relation to other 
subjects. Jam happy to say, however, that most of the regula- 
tions which are being drawn up under the Public Schools Act, 
by the new governing bodies of the public schools, contain a 
provision that Natural Science shall be taught to all boys in 
their passage through the school. As the Royal Society has a 
representative in the governing bodies of all the public schools, 
we may fairly hope that this clause will not be allowed to remain a 
dead letter. I have no reason to¥suppose that any head-master 
will oppose the change } but it will of course he necessary for the 
governing bodies to allot a sufficient amount of funds to this pur- 
pose, so as to enable the head-masters to carry out the clause in 
an efficient manner. In several cases, moreover, and eventually 
1 hope in all public schools, special scholarships ané exhibitions 
will be devoted to Natural Science. When these changes come 
into full operation, they will doubtless greatly influence the 
system of education pursued in our preparatory schools. — At 
present, I regret to say, that I know of no private school in 
England where Natural Science receives the attention it deserves. 
1 must, however, in fairness add, that private schoolmasters are 
almost compelled to give, not the kind of education which they 
would themselves prefer, but that which is the most effective 
preparation for the course of study pursued at the public schools. 

The Association has also urged on Government the importance 
of introducing the elements of Science into the elementary schools 
of the country, and a deputation from the Council waited on Mr, 
Forster with this object. In the new code shortly afterwards 
promulgated, Mr, Forster has admitted the principle, and allotted 
cettain payments to extra subjects, coupled, however, with con- 


ditions which, as stated in the report of the Royal Commission | 


on Scientific Instruction, render the promise to a great eatent 
illusory. ‘The subject is no doubt one of great difficulty ; but 
Mr. Forster has distinctly stated that the Government have 
discarded the idea that the educational functions of Governinent 
should be confined to the encouragement of reading, writing, 
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and arithmetic, The experience of some of onr best schools, 
such, for instance, as those of Dean Dawes and Prof. Henslow, 
show clearly that elementary science can be introduced with the 
most excellent results, and i rejoice to see that some of our most 
important School Hoards, for instance, those of London and 
Liverpool, have determined that clementary instruction in science 
shall be given in all the schools under their control. 

Tf it is said that in such cases It a smatterirg can be given, I 
might ask, who has more? Those who are the most advanced 
in knowledge will be the first to admt how slight that know- 
ledge is. 

Indeed, every fresh observation, every new discovery, opens 
up new lines of inquiry, Take, for instance, the results of Mr. 
Darwin’s great work on the Origin of Species. Mr. Darwin, as 
almost all biologists would now admit, has thrown a great light 
on a very interesting and difficult problem ; yet in doing so, it 
suggested various new lines of inquiry, and in removing to a 
certain cxtent the veil from our eyes, discovered to us fresh fields 
for research, which promise most interesting results to those who 
will study them with diligence. 

It is surprising how much, in spite of all that has been written, 
Mr. Darwin’s views are still misunderstood. Thus Browning in 
one of his recent poems says :— 


That mass man sprung from was a jelly lump 
Once on a time; he kept an after course 
Through fish and insect, reptile, bird, and beast, 
Till he attained to be an ape at last, 

Or last but one.* 


Speaking to such an audience as the present, it is unnecessary 
for me to point ont that this is a theory which Mr. Darwin would 
entirely repudiate, which is utterly inconsistent with his views. 
Whether fish and insect, reptile, bird, and beast are derivec from 
one original stock or not, they are certainly not links ‘n one 
sequence. I do not, however, propose on this occasion todiscuss 
the question of Natural Selection. But I may observe that it is 
one thing to acknowledge that in Natural Selection or che Sur- 
vival of the Fittest Mr. Darwin has called attention to a cera 
causa, has pointed out the true explanation of certain phenomena: 
it is quite another thing to assume, as is too often done, that all 
animals are descended from one primordial source. For my own 
part, I am quite salished that Natural Selection is a tme cause. 
Whatever may be the final?result of our present inquiries, 
whether animated nature is derived from our ancestral source, or 
from a number of successive creations, the publication of the 
Origin of Species will not the less have constituted an epoch in 
the History of Biology. 

Tow far the present condition of living beings is dne to 
Natural Selection ; how far, on the other hand, the action of 
Natural Selection has been modified and checked by other 
natural laws, by the unalterability of types, by atavism, &=. ; 
how many types of li’e originally came into being ; whether -hey 
arose simultaneously or successively,—these and many other 
similar questions remain to be solved, even if we admit the 
theory of Natural Selection. All this has, indeed, been clearly 
pointed out hy Mr. Darwin himself, and would not need repeti- 
tion, but for the careless criticism by which in too many cases the 
true question has been obscured. 


[The remainder of the President’s Address was occupied by an 
enlargement of his views respecting the Origin of Insects, t which 
we hope to present to our readers at a future time in a complete 
form. | 


SUB-SECTION ANATOMY AND PHYSIOLOGY 


OPENING ADDRESS BY THE PRESIDENT, PROF, BURDON 
SANDERSON, IFRS. 


We are met here for the purpose of hearing papers on Anatomy 
and Physiology. It would not have been inappropriate to have 
given you some account of the limits of the two very distinct 
sciences which are so designated ; but as I am anxious to occupy 
your time for as short a period as possible, I shall content myself 
vith saying tha: the few observations 1 have to make will have 
reference only to the two sciences to which J am myself attached. 
I make this prelimin ry explanation; for the positions of the two 
sciences in England are so different that much taat I may say 
ahout Physiology is not applicable to Anatomy. 

1 should have becn glad if it had been possible to have occu- 
pied this time in giving you a retrospective account of the 


* Prince Hohenstiel Schwangau, p. 68. 
t See Sir John Lubbock's paper in Naturs, vol. v. p. 27. 
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Progress of Physiological Research during the past year. I had 
intended to do so, but was led to abandon my intentions on the 
ground that although the work done has not been inconsiderable, 
we in England have taken yery little part in it. 1f I had 
attempted the task, I should have been but chronicling the 
doings of our friends in Germany, who are now holding their 
own scientific assembly in Leipzig. As I do not wish to talk 
abont German pliysiologists to-day, I find it more agreeable and 
more encouraging to look forward than to look back ; for al- 
though we English physiologists (I say physiologists advisedly, 
because the anatomist is not in the same posidon) mnst admit 
with regret that we have had very little to do with the unprece- 
dented development of our science during the last two decades, 
we do not intend to continue in the same inactive condition in 
future. 

Considering that half the purpose of our meeting in this section 
is to promote the progress of physiology, I do not think I can more 
properly occupy your time than in endeavouring to show in what 
direction efforts must be made to improve its position, and par- 
ticularly to secure a future more fruitful of substantial results 
than the past has been. 

I shall begin by asserting a general principle, which, as | go 
on, I shall endeavour to justify—that one great reason why 
physiological research is less successfully pursued ia England 
than we could wish it to be, lies in the general want of scientific 
education. In illustration of this position, 1 shall refer first to 
that higher training which is required for the production of scien- 
tific workers or investigators ; secondly to what may be called 
the education of public opinion, by the popularising agency of 
hooks and lectures; and lastly to the introduction of Natural 
Science as an element of education in our great schools and 
universities. 

Training of scientific workers.—lf a man wants to be a physio- 
logist, he must, as things at present stand, study medicine. 
There is no logical reason for this ; for, although medicine ought 
to be built on physiology, there is no reason why a physiologist 
should know anything about the art of curing diseases. Practi- 
cally, however, it is the case that the kind of education which a 
man requires in order to be a physiologist is best obtained 
through a course of medical study. 1 confess myself to be of 
the opinion that this close relation between medicine and physio- 
logy is likely to be a permanent one, on the general ground that 
any science ts likely to be studied with more earnestness by those 
who have to practise an art founded upon it than by others. For 
example, in England there can be little doubt that it is to our 
pre-eminence over all countries in the mechanical arts that our 
exceptionally greater men in the physical sciences on which those 
arts are built, is due. The reason why the same sort of benefi- 
cial reaction of art upon science has not manifested itself in our 
own sphere is that the connection between the two, 7.c., between 
physiology and medicine, is much less substantial, We physiolo- 
gists are not yet in a position to advise the doctors, and they, 
resting onthe more reliable teaching of experience, are quite 
willing to do without us. 

If lam right in supposing that the pursuit of physiological 
research will always be closely connected with medical study, it 
becomes a matter of interest to us to know in how far the exist- 
ing institutions for teaching are fitted for the training of scientific 
men, 

We, who are personally concerned in the teaching of medicine, 
must, I think, admit that, as regards English schools, an ordi- 
nary medical course is not a very gaod preparation for scientific 
work. The reason of this is that the ‘‘ medical sciences’’ as 
they are called—chemistry, anatomy, and phystology—have de- 
veloped far too fast for the resources of our schools. Physiology, 
which twenty years ago might (without very flagrant absurdity) 
have been called the handmaid of medicine, bas become a 
great science quite independent of the art which brought her into 
existence. No longer learning from medicine as she used to do, 
but based entirely on experiment, she claims much closer rela- 
tionship with the other experimental sciences, and particularly, 
of course, with physics and chemistry, than with her parent art. 

Let us suppose ourselves carried back, say twenty years. 
Twenty years ago a lecture-room, with a gallery for showing 
preparations under the microscope, was all that was thought 
necessary for teaching physiology, even in the best appointed 
schools ; but then how different was that time from the present as 
regards the position of the science. I can only refer to cne or 
two of the directions in which progress has been made. All 
that we knew twenty years ago about the gases of the blood 


was founded on the Imperfect methods and erroneous results of 
Magnus. Take, for example, the exchange of gases in respira- 
tion. In 1852 all that we knew on this sabject was founded on 
the imperfect methols and analyses of the physicist Magnus. 
Now Ludwiz and his pupils have put us in possession of a 
knowledge which for exictitude may be compared with that of 
the fundamental facts of physics, with methods directly ap- 
plicable toa number of most important questions. The same 
physiologist, Ludwig, had lately written his earliest papers on 
arterial pressure, and has thus by the introduction of new 
methods inaugurated a new era in the physiology of two mech ini- 
cal functions. Du Bois Reymond has scarcely began that series 
of researches by which he, like Ludwig, rather founded a new 
science than extended the limits of an old one. In France 
Brown-Séquard had discovered the functions of vasomotor 
nerves, and Bernard the glycogenic function of the liver. 

Great as was the intrinsic value of all these investigations, it 
was surpassed by that of the influence which they exercised on 
the future progress of science. {Tow rapid that progress has 
been may be readily judged of by any one who chouses to read 
any of the text-hooks of twenty years aga in the light of recent 
researches. With the exception of the somewhat obscure region 
of what is called animal chemistry, every chapter has been re- 
written on the sure basis of direct observation ani experiment, 
the mechanics of the circulation, the chemical changes in the 
blood and tissues in respiration, the relation between muscular 
movements and the central organs of the nervous system. which 
preside over them, the electrical changes which go on in nerves 
and muscles when in and out of action, and in physiological 
histology, the mode of central and peripheral termination of 
nerve fibres, and the anatomy of the lymphatic glands and the 
mode of origin of the absorbent system in the tissues. 

In this great progress one would rather not have to admit that 
Germany has done so large a proportion of the work; for 
France, notwithstanding her great leaders in science and her 
great scientific institutions, has accomplished much less than 
she ought to havedone, In taking her part England has bzen 
represented by us, the teachers in her medical schouls ; but we, 
possessing neither space nor appliances for the proszcution of 
experimental inqniries, have contented ourselves only tov readily 
to reap the frnits of other men’s labours. 

It would not be pleasant to make this admission, were it not 
possible to look forward with considerable confidence to some- 
thing better. Inthe great medical schools of London, in the 
old Universities, and in one or two, at least, of the provincial 
schools, great efforts are now being made to provide adequate 
buildings and competent persons for the experimental teachinz 
and study of physiology. It is, I think, a most encouraging 
sign of the times that the initiative in this movement has been 
taken by Trinity College, Cambridge. That wealthy corporation, 
whose very name recalls to our recollection the intellectual 
glories of our country, has condescended to provide a place for 
physiologists to study and labour in, from which (short though 
the time is for which it has existed) one or two valuable re- 
searches have already sprung. ‘To what the University of Lon- 
don has done during the last twelve months in establishing a 
laboratory for inquiries into that most important thongh com- 
paratively new branch of physiology which relates to the 
origin and nature of diseases, it is scarcely possible for me to 
refer, excepting in so far as to express my hope that its influence 
will eventually be felt in strengthening the hold of physiology 
on practical medicine. 

Notwithstanding these efforts, it will take years to regain the 
position which we in England once had, and ought never to 
have lost. The appliances and places for work are now forth- 
coming, and can be extended as they are required. This is a 
great step forwards, but we still want the pecuniary resources 
requisite for carrying out systematic and continuous researches, 
and above all, we have still to educate workers. 

Of the two wants I have mentioned, the want of money and 
the want of workers, the second is the :nost important. The 
difficulties which lie in our way in this respect are very great 
indeed. The obvious difficulty—the objection, I mean—which 
is always adduced by young men as a sufficient reason for not 
giving up their time to scientific research, is that it doesnot pay ; 
but it need scarcely be said that the real difficulty is a more 
general one, It lies in that practical tendency of the national mind 
which leads us Englishmen to underrate or depreciate any kind 
of knowledge which does not minister directly to personal com- 
fort or advantage, a tendency which was embolied in the 
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philosophy of Bacon, and has been thought by some to constitute 
its great weakness, IT have no doubt there are as miny in Eng- 
land as in Germany who would not be deterre.l by the prospect 
of comparative poverty, which in every country must be the part 
of those wh» devote themielves to abstract science, but very few 
who have the courage and resolutioa to follow this course in 
soite of a public opinion which estimites science on utilitarian 
principles. 

This leads me naturally to my second position, which is that 
the most efficient means we can take to improve the position of 
our science in England are those which have for their object the 
enlightenment of pablie opinion, and that this is to be effected 
partly by diffusing this knowledge of our labours among the 
public, and s9 inducing them to trke a1 interest in them, purtly 
by introducing training in physieu science int» our schools. 

In the art of exposition, #2, of making dufficult subjects 
plain, we have one among us who is a master —whos2 powers in 
this respect have been acknowledged, not only ia EnglanI, bat in 
Trance, and still more emphatically in Germany. — tlis work on 
elementary physiolo zy has been presented to the German public 
hy one of the leading German physiologists (who is himself a 
model of clearness of style), who tells his countrymen in his 
preface that no German writer could expound the experimental 
facts which are the basis of physiological knowledge as ITuxley 
can. 

In the existence of such a min as ITuxley I find a great source 
of encouragement for the future of English physiology, not only 
en account of his own work, large thouzh that has been (for no 
one builder can lay many bricks in an edifice where every brick 
requires such careful laying), but also for his influence on 
national life. 

At onetime I confess that I was disposed to underrate the 
value of popularising science ;—now I see the power of exposition 
to be a great power for good. We have an eximple of the 
good that it effects in the history of this Association. We have 
another in that of the Royal Institution, which his lately been 
made familiar to us by the accounts whicn have heen given of 
that great and good man who for so many years was its life. 
Varaday, the greatest physicist of his time, was equally master 
of the art of exposition. Of the influence which his mind 
thereby exercised on the minds of men, woraen, and children, 
there can benodont. Nordo IT think that he Jost by it him- 
self, for although we cannot suppose that he taugh! without 
some exhaustion of his energies, ] cannot believe that the effort 
was a useless one even to himself. 

One would not venture to say of such a man tit, in explain- 
ing to children the fundamental conceptions which in his mind 
were already so clear, these became still clearer; but I think it 
may be so. 

T pass at once to the second part of my position, that which 
relates to the teaching of science, and particularly physiology, in 
schools. This I may deal with very shortly. 

The teaching must necessarily be elementary. 
and genuine, It is good. 

To wedy2 a little bit of Bowdierised physiology, something 
about the structure and functions of the human boly, into the 
ordinary course of a school education, may be an ornamental 
addition to it, but can searcely be really useful. Our reform, if 
it is to be attempted at all, must be much more complete and 
radical. It must consist, not in adding natural science to the 
system of instruction in which we ourselves aud our predecessors 
were brought up, but in substituting for some of the old drudge- 
ries something better and more substantial. 

As regards that higher education which may be defined as 
introductory to the studies of the University, most peopte are 
now disposed to recognise that there exis's at the present day a 
tendency to increase its extent at the expense of its thoroughness. 
On the one hand, a powerful effort is made by the daadufores 
temports acti to maintain the old discipline; while on the o:her 
a general thouzh somewhat vague notion prevails that n» system 
of education can be regarded as complete from which science is 
excluied. To reconcile these antagonisti: tendencies, the only 
method which has been found is that of ad tition anI accumu- 
lation. Instead of displacing some of the old requirements, an 
addiional loid of new subjects has been imposed oa the unfor- 
tuna’e examinee in the form of chemi.try, physics, ani nat physi- 
ology, &e. No wonder that to the victim who has just passed 
throngh one of our modern ordeals the very names of these 
sciences are sickening ; for in addition to the disagreeable task 
of getting them up from tex:-books (cext-books, however excel- 
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lent, are at best hut very poor reading), the competitor, wh -ther 
successful or not, las the consoliny reflection that he has bzen 
dining treadmill work after all—learning a number of facts and 
laws of great value to the man who is able to p»ssess himself of 
them, but to him readere.| absolutely useless trom the mode of 
ay to which the present system of examinations has compelled 
aim, 

The way to obviate this [ have alrealy hinte! at. Let it be 
clearly understood thit if natural science is to be maie a part of 
our educational system, it cannot be introduced as an ornamental 
addition or accomplishment, but as pirt of the grouniwork To 
serve as a groundwork, we must admit that phys ology and ana- 
tomy are not adapted, 

The corner-stone must, of course, b? mathematics. Side by 
side with mithematics the subjects which ought to claim pre- 
ference are physics and chemistry. The latter, when tanght 
and studied experimentally, is specially fitted to cultivate that 
certainty, that convincedness of mind, that clear realisation of 
facts seen not by the bodily but by the intellectual eye, which 
constiture the scientifte spirit. A boy who has learnt to 
feel the certainty of the laws of chemical combinatioa, of the 
relations between density an! combining weight, and betweea 
both and specific heat, can never, so long as he retains his mental 
soundness, relapse into that state of vague indifference about 
facts which characterises many uneducated persons, or Jose the 
habit of exactitude of conception and statement to which he is 
compelled by practice in che mical reasoning. 

Itis clear that anatomy and physiology cannot be recommended 
on the same yround, yet I believe tha: it may be wisely included 
in ordinary education, not as a discipline, and not as a subject 
of examination, but on the ground that it is so usefully applicable 
to the common affairs of life. It is undoubtedly useful that every 
one should know something of the structure and functions of his 
own body, and this for several reasons—first, becimse he is en- 
abled thereby to take better care of himself, and to understand 
how to preserve himself by reasonable precautions against so ne 
of the well-recognised causes of disease. Another reason 15, he 
would not be so likely as he would otherwise be to become the 
dupe of the many quackeries which are afloat—more reacly to 
take the advice of the ductor as regards the regulation of his 
mo le of life, less credulous about the efficacy of drugs. 

Let us now, in conclusion, say on? word as to the influences 
which the general aloption ol a system based upon scientific 
training would exercise on scientific progress, and particularly on 
the progress of the science im which we are interested. 

lcan illustrate this best by taking the medical student as an 
example. We teachers of physiology to medical studen's know 
that when we begin first to talk to them about the principles of 
the subject, e.g, about chemical chinge as the essential condi- 
tion of ali vital phenomena, about the relation between the pro- 
duction of heat aud external motion, about the exchange of gases 
in respiration, and many other fundamental subjects, the great 
difficulty is that our auditors are utterly at fault for want of tnose 
conceptions about matter and its powers, which are expressed by 
the words we are constantly using, such as solid, liquil, gas, 
vapour, weight, density, volume, &c., all of which to the averae- 
hmshed schoolboy are perfectly meaningless. The result is 
that these fundamental coaceptions, not having been mastered at 
first, are not mastered at all, and the student begins to build the 
superstructure without having had any oppor.unity of layiag the 
foundation, If the Fordzidung were dilferent, if students were 
to come to thvir work with the scientific habit of mind already 
formed, it would not only make them better students, but would 
retain its influeace on him through life. The details might fade 
from the memory, but the spirit would remain. 

I trust that it will not appear to the members of the Section 
that I have, in any of the obseivations | have made, forgotten that 
the object for which we are assembled here is the promotio: of 
the science of anatomy and physiology. A!though I cannot cliim 
for our science a more direct interest m scientific training than for 
otners, there are reasous (as I hive endeavoured to show) why it 
suffers more from the want of it thin others. Tne chief one 
being that, as compired with whit we feel and know to be its 
real import ince to the {uture wel'are of humanity, the practical 
benefits which immediately aris? from it are not so obvious. 

I have said very litile indeed of another pressing dithculty 
which we have now, and, I believe, will have for miny years, 
to conten with—the want of pecuniary resources—b cue | 
know that in this country if educated public opinion can be in- 
terested on behalf of any scientific object, and particularly if 
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the intelligent classes of the community can be shown on good 
ground, that the furtherance of abstract science isa matter of 
vital imporance to our national existence. no one believes that 
now the really trifling pubic esperditure which would be ye- 
quired to enable us to compete at least on equal terms with 
Germany, Austna, Bayaria, and Russia, would at once be forth- 
coming. 

In the meantime it is the function and duty of all who have 
the means and are intcrested in scientific progress, and es- 
pecially of us, the members of this section of the British Asso- 
ciation, to aftord such aid as we can to those who, supported by 
their own enthusiasm rather than by the prospect of honour or 
emolumen’, are willing to devote their lives to physiolugical and 
anatomical researches. 


SUB-SECTION ANTILTROPOLOGY 


OPENING ADDRESS BY THE PRESIDENT, COLONEL A. 
Lane Fox 


(Concluded from page 324) 


AMONGST the earliest improvements upon the primitive arts of 
man would be the substitution of the throwing-stick by the bow 
as a means of accelerating the flight and force of the javelin. So 
decided an advance in the employment of missile force would 
lead to the discontinuance of the throwing-stick for ordinary 
purposes wherever the bow was introduced. The throwing-stick 
is now found only in distant and unconnected regions, viz., m Aus- 
tralia, and amongst the Esqnimaux, and the Furus 'urus Indians 
of South America ; and it bas heen assumed, on account of the 
isolated positions in which it is found, that it must be indigenous. 
On the other hand, the use ot the bow is almost universal ; and 
it has equally been assumed, on account of its world-wide distri- 
bution, that it must be indigenous in different localities, and not 
derived from a common centre. Geographical distnbution, how- 
ever, although affording the best evidence ubtainable, cannot be 
relied upon with certainty in the case of so early an invention as 
the buw appears to have been. | cannot concur in thinking that 
we have any sure evidence that the bow originated in different 
places ; on the contrary, what evidence we Lave appears to me 
to be of a contrary tendency. 

As Ly degrees the use of the bow spread over the world, that 
of the throwing-stick would tend to disappear. We have some 
grounds for supposing that the laiter instrument was formerly in 
use in the Pele w Islands, and Mr. Franks has found it amongst 
some Mexican relics probably preserved in atomb. May it not 
also have existed formerly in other localities where it has not Leen 
preserved in tombs, and where no trace of it now exists? If this 
were the case, where shonld we now expect to find it retained ? 
In such localities as the Arctic Seas, where lack of suitable 
materials sull renders the construction of the bow a work of 
great difficulty, as is shown by the manner in which several 
pieces of hard bone are sometimes fastened together to form one, 
or in Australia, where the knowledge of the use of the bow has 
never penetrated. 

Closely connected with the bow, the harpoon may be in- 
stanced as an example of early origin and wide distribution. The 
harpoon is fonnd in some of the French caves, amongst the 
earliest bone relics of human workmanship that have been 
brought to light. Its piesent distribution is almost universal, 
being found in Australia, North and South Africa, North and 
South America, aud in all regions where its use has not been 
superseded by more suitable contrivances. 

In proportion as our investigations are carried into the higher 
phases of civilisation, we find our areas of distribution more 
limited, and of more and more value to us in tracing the con- 
tinuity of culture ; and when we come to the distribution of the 
metallurgic arts we find them defined by marked geographical 
boundaries which are not the boundaries of the great primzeval 
races of mankind. 

If we draw a line across the globe from Behring Strait in a 
south-westerly direction through Wallace’s line, leaving Austra- 
lia on the east, and take for our period the date of the first dis- 
covery of America, we shall find that—putting aside the metal- 
lurgic culture of Mexico and Pcru, which, it may be observed, 
is grouped round a single centre—this ]me separates the area of 
stone culture on the cast from the area of metallurgic culture 
on the west, but it passes straight through the primeval racial 
boundaries. 

If we take what we may call the metallurgic area more in 
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detail, and endeavour to trace the distribution of the implements 
of the bronze period, we find that the same class of weapons and 
tools extends over a continuous area, including the whole of the 
northem, western, and central parts of Enrope, as far as Siberia 
on the east; these implements, including palstaves, leaf-shaped 
swords, and socket celts, witb the moulds for casting them, are 
of a character to prove that the diffusion of the bronze culture 
throughout this area must have been connected and continuous, 
In Egypt, Assyria, India, and China, we have also bronze, but the 
forms of the implements do not, as a rule, correspond to those of 
the area above inentioued ; our knowledge of the bronze wea- 
pens of India and China is, however, eatremely limited as yet. 
Lhave elsewhere given my reasons for believing that the know- 
ledge of the nse of iron in Atnica must have been derived from a 
common centre; not only is the mode of working it the same 
throughout that continent and in India, but the forms of the 
weapons fabricated in this metal, and especially the corrugated 
blades, are the same in every part, and appcar to have been 
copied and retained through habit, wherever the use of iron has 
penetrated. JT have lately traced this peculiar form of blade in 
several parts of the Indian l’eninsula and Burmah, and J have 
no doubt it will eventually be found further to the north, so as to 
connect the area of its distribution continuously with those of the 
same identical construction that are found in the Saxon and 
Frankish graves. 

I have thus briefly alluded to the distribution of some of the 
arts associated with early culture, with the view of showing that 
as our knowledge increases we may expect to be able to trace 
many connections of which we are now ignorant, and that we should 
be carefulbow we too readily assume, in accordance with tbe 
theory which appears popular among anthropologists at the pre- 
sent tine, that coincidences in the culture of people in Gistant 
regions must invariably bave originated independently, because 
no evidence of communication is observable at the present time. 
Owing, perhaps, to a praiseworthy desire to refute the arguments 
of Archbishop Whately, and others who bave erroneously, as I 
think, assumed that because no race of existing savages bas been 
known to elevate itself in the scale of civilisation, the1efore, the 
first steps in culture must have resulted from supernatural revela- 
tion, we have now had arun upon the theory of what may be 
called the spontaneous generation of culture, and tbe pages of 
travel have been ransacked to find examples of independent 
origin and progress in the arts and customs of savage tribes. 

Owing to this cause we have, I ‘think, lost sight in a great 
measure of the impoutant fact which history reveals to us, that, 
account for it as we may—and it is one of the great problems of 
Anthropology to account for it if we can—the civilisation of the 
world bas always advanced by means of a leading shoot, and 
though cunstantly shifting its area, it has within bistoric times 
invariably grouped itself round a single centre, from which the 
arts have Leen disseminated into distant lands, or handed down 
to posterity. In all cases a continuous development must be 
traced before the problem of origin can be considered solved ; 
the development may have been slow, or it may have been rapid, 
but the sequence of idcas must have | een continuous, and until 
that sequence is established our knowledge is at fault. As with 
the distribution of plants, certain soils are favourable to the giowth 
of certain plants, but we do not on that account assume them to be 
spontaneous offspring of the soil; so certain arts and phases of 
culture may iJourish amongst certain races, or nnder certain con- 
ditions of hfe. But it is as certain thateach art, custom, and insti- 
tution had its history of natural giowth, as it is that each seed 
which sprouts in the soil once fell from a parent stem. The 
human intellect is the soil in which the arts and sciences may be 
said to grow ; and this is the only condition of things compatible 
with the existence of minds capable of adapting external nature, 
but possessing no power of originality. 

Ii I am right in supposing that it is one of the primary objects 
of Anthiopological Science to trace out the history and sources 
of human culture, a consideration of the relative value of the 
various classes of evidence on which we rely for this purpose, 
will be admitted to be a question of no sligbt importance 1m con- 
nection with onr subject. We must distinguish between those 
branches of study which we are apt to look npon as intrinsically 
the highest, and on tbat aceount the most attractive, and those 
which are of inost vaiue as evidence of man in a low condition 
ot cu.ture. To the religions, myths, iustitutions, and language 
of a people we are naturally diawn, as affording the best indica. 
tions of their mental endowments; but it is evident that these 
carry us no farther back in time than the historic period, and 
however necessary to be studied as branches of our science, they 
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fail to afford us any direct evidence of those vast ages during 
which our species appzars to have gradually taken upon itself the 
characteristics of humanity. [very age has, however, left us the 
relics of its material arts, which, when studied comprehensively 
in connection with the geological record, may be taken as evidence 
of mental development from the earliest period of time. Nori 

it in point of time alone, but also by reason of their stability, that 
the material arts afford us the surest evidence on which to recon- 
struct our social edifice. The tendency to constant variation 
within narrow limits is a psychical characteristic of the unculti- 
vated min; but the material arts are not subject to those com- 
paratively abrupt changes to which, prior to the introduction of 
writing, all branches of culture are able which are dependent 
for their transmission-on the memory, and are communicated by 
word of mouth. 

Few who have read the works of Prof. Max Mii'ler or Mr. 
Farrarcan fail to have been struck with the value of the evidence, as 
far as it goes ; but, on the other hand, the very short distance to 
which it carries us back in investigating the origin of speech ; nor 
is this surprisinz when it is considered how comstant must have 
been the changes to which Iunguage was subject in prehistoric 
times. Amongst the one hundred islands occupied by the 
Melanescan race, the bishop of Wellington informs us there are 
no less than two hundred languages differing from each other as 
much as Dutch and German, and this diversity of languages and 
dialects is confirmed by Mr. Turner in his account of his 
nineteen years’ residence in Polynesia. Amongst the Penons, 
or savage tribes of Cambodia, Mr. Muhot speaks of the 
great number of dialects spoken by tribes whose manners 
and customs are the same. Amongst the Musgu of Central 
Africa, Barth tells us that, owing to the absence of friendly in- 
tercourse between the several tribes and families, such a number 
of dialects had sprung up as to render communication between 
them difficult. Upon the River Amazon Mr. Bates mentions 
that in a single canoe he found several inlividuals speaking 
lanzuages so differeut as to be unintelligible to the others. In 
astate of culture in which such diversity of tongues existed, 
what could have been the chance of preserving unchanged the 
myths, religions, and all those manifestations of intellect which 
are dependent on tradition ? 

The greater stability of the material artsas comparzd with the 
fluctuations in the language of a people in a state of primeval 
savagery, is well shown by a consideration of the weapons of the 
Australians and the names by which they are known in the 
several parts of that continent. As I have already mentioned, 
these people, from the simplicity of their arts, afford us the only 
living eximples of what we may presume to have been the 
charac eristics of a primitive people. Their weapons, respecting 
the distribution of which we have more accurate information 
than we have of their vocabularies, are the same throughout 
the continent ; the shield, the throwing-stick, the spear, the 
boomerang, and thelr other weapons, differ only in being 
thicker, broader, flatter, or longer in different localities, but 
whether seen on the east or the west coast, each of these classes 
of weapons is easily recognised by its form and uses. On the 
other hand, amongst the innumerable languages and dialects 
spoken by these people, it would appear that almost every tribe 
has a different name for the same weapon. 

If, then, it is evident that much of the history of our prehistoric 
ancestors has been for ever lost to us, we may console ourselves 
with the reflection that in their tools and weapons and other 
relics of their material arts, the most reliable source of evidence 
as to their intellectual condition has continued to our time. As 
to the myths, religions, superstitions, and languages, with which 
they were associated, we may content ourselves by devoutly 
thanking Providence that they have not been preserved. As it 
is, anthropological studies are said tv have their fair share in the 
creation of lunatics, and we can easily believe that no sane intel- 
lect would have survive! the attempt to unravel such a complex 
and tangled web of difficulty as the study of these subjects would 
have presented to our minds. 

The consideration of the value of evidence naturally leads us 
to the third part of my subject, namely, the mode of collecting 
it and of digesting it after it has been brought together ; and as 
this is, 1] helieve, the most defective part of our organisation—or 
to speak more properly, the part of our existing institutions in 
which our want of organisation is most con:picuous—I had in- 
tended to have spoken at greater length on this subject ; butas I 
have already trespassed upon your time so long, Iam under the 
necessity of curtailing what I had proposed to say on the subject 
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of organisation. If I am wrong, as I have heard it suggested by 
some anthropologists, in supposing that the greatest difficulries 
under which we labour are attributable to the absence of reliable 
evidence, anid if we already possess as much information about 
savages and about prehistoric men as we require—and we have 
nothing to do but to read the books in our libraries, and write 
papers calculated to promote discussions, and fill journals with 
interesting controversies and speculations—if, as I gravely heard 
it asserted not long ago at a public meeting, it would be a pity to 
explore Stonehenge for fear so remarkable a monument should 
be divested of that mystery which has always attached to it, 
owing to our entire ignorance as to its origin and uses, then 
to those who entertain such views the few remarks J shall ven- 
ture to offer on this subject must appear not only superfluous but 
mischievous. But if, on the other hand, I am right in supposing 
that our existing evidence is lamentably deficient, and in many 
cases false ; that it has been collected by travellers, many of 
whom have had but litde knowledge what to look for and ob- 
serve ; and if, this being the state of our knowledge, the evidence 
which we desire to obtain is now rapidly disappearing from off 
the face of the earth. The Tasinanians have been swept away 
before we know anything about them ; the New Zealanders and 
all the Polynesian Islanders are fast changing their habits ; and 
it is now difficult to find a North American Indian in a state of 
unadulterated savagery; whilst at home our prehistoric monu- 
ments are broken up and ploughed down day by day in the con- 
struction of buildings and ratiroads ; it is evident that a set of 
societies which provide no organisation whatever for promoting 
exploration at home or abroad can only be regarded as fulfilling 
very imperfectly the functions which institutions established for 
the purpose of anthropological investigation might reasonably be 
expected to serve. Beyond the limits of this Association, there is 
but one society in this country which has the funds necessary 
for promoting explorations, and that is the Geographical Society. 
Every expedition which goes out under the auspices of that 
Society is necessarily bronght in contact with the races inhabiting 
the districts which are explored ; but it can hardly be expected 
that the Geographical Society should do as much as could be 
desired in the way of promoting anthropological investigation, as 
long as Anthropology and Ethnology are excluded from the 
functions of that Society. A Geographical Society should be re- 
garded as the eyes and ears of an Anthropological Society abroad, 
in the same way that the archeological societies should fulfil the 
functions of eyes and ears directed to the past history of man, 
and the most intimate alliance ought to ex st between them. A 
step in the right direction has lately been taken, at the suggestion 
of Mr. Clements Markham, by the establishment of a joint com- 
mittee of the Geographical Society and Anthropological Institute, 
to draw up questions for travellers whom it is proposed to send 
to the Arctic Seas; and this, it is to be hoped, will he the first 
step towards a more intimate alliance in the future. As to the 
Archeological Societies, whose name is legion, and the functions 
of which are necessarily anthropological in a great degree, they 
are, as a rule, the most impotent and unprogressive bodies ; living 
from hand to mouth, with funds barely sufficient to maintain a 
secretary, and to producea small volume of transactions annually ; 
without the means of promoting exploration, they are dependent 
entirely upon the casual communications of members, the sub- 
stance of which is sometimes repeated over and over again 
in the different societies. If we inquire what useful pur- 
pose is served by these divisions of the metropolitan societies, 
we are told that one is a society, another is an associa- 
tion, and a third is an institute ; and yet it does not appear that 
any one of these societies, associations, or institutes, perform 
any special function which cannot equally well be served by the 
others. They constitute divisions of persons rather than divisions 
of subjects; instead of promoting division of labour they serve 
only to promote repetition of labour ; and so ill do any of them 
answer the expectations of those who devote themselves to the 
close study of any one branch of archeology or anthropology, 
that it has lately become necessary to establish an additional 
metropolitan society for promoting protohistoric archzeology un- 
der the title of the Society of Biblical Archeology, embracing 
subjects which fall mainly within in the domain of anthropology. 
Much as I should feel disposed to condemn the multiplication of 
societies under existing circumstances, I cannot but think that by 
promoting the close study of a partieular branch, the establish- 
ment of this society is a step in the right direction ; and I there- 
fore trust that it may be found to flourish at the expense of those 
which appear to have no special function to perform, As a 
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prehistoric archeologist, I can only add my humble testimony to 
that of others who think that this branch of anthropology is very 
unsatisfactor ly dealt with by the metropolitan societies in which 
it is discussed. Quite recently this happy family has been in- 
creased by the birth of a fine child under the title of an His- 
toric Society, and I observe that by way of specialising the 
functions of this society, it commenced life with a paper on 
Prehistoric Man. But there are no signs of any limitation to this 
improvident childbearing ; it is announced that a Psychological 
Society is confidently expected. No one would be more disposed 
than myself to welcome psychology as a special branch of study 
if this family of gutter childrenis to go on increasing a libitiem ; 
but it will be admitted that a Psychological Society, of all others, 
is liable to grow up scatterbrained, if completely severed from the 
influence of its more experienced kinsfolk. 

I trust that I have made it apparent that Anthropology in 
its various branches includes some of the most popular and 
widely-disseminated scientific interests of the country ; that the 
loss of power is enormous; not only is there no means of 
organ‘sed exploration, but the informition which is published 
is either repeated over and over again in the different so- 
cieties, or it is so scattered as to he beyond the reach of the ma- 
jority of the students. They labour also under the disadvantage 
of being suppor'ed chiefly by men of small means, for the well- 
to-do classes in this country do not, as a rule, take any interest 
in either scientific or anthropological investigations. During the 
past year, a single American has done more in the way of anthro- 
pological exploration than the whole of the English societies, 
institutes, and associations together. 

I will now briefly state my views as to the remedies for the 
evils of which I have spoken. I am averse to the principle 
of amalgamation ; narrow views are often the most prononnced, 
and if they become dominant are liable to bring down the 
standard of an amalgamated society instead of enlarging its 
sphere of usefulness ; besides, this amalgamationnecessarily entails 
a certain loss of income by the loss of double subscriptions. 

If my experience as a member of the council of most 
of the socicties of which 1 speak does not deceive me, 
it should be the object of those who have the progress of 
anthropological stndies at heart to induce the metropolitan 
societies to specialise their functions. The following might 
then become the titles of the various societies included under 
the term Anthropology, and they would represent not only the 
natural divisions of the science, but practically the divisions 
which are most consonant with the organisation of the existing 
societies. Setting history and historic archzeology aside as he- 
yond our province, we should have (1) Protohistoric Archeology ; 
I adopt the term proposed by Mr. Hyde Clarke for this branch, 
which practically includes all that comes under the head of 
Biblical Archzeatogy at present ; (2) Prehistoric Archaeology; (3) 
Philology ; (4) Biology, including Psychology“and Comparative 
Anatomy, in so far asit relates to man ; (5) Descriptive Ethnology, 
viz., original reports of travellers on the races of man, 
conducted in association with geographical exploration. 
Under these heads we should, I believe, include all the 
varions classes of special workers. These should constitute 
independent but a:srciated societies; that is to say, the 
members of one should be privileged to attend the meetings 
and take part in the discussions of the others, but not to 
receive the publications of any but their own society. By this 
means each would profit by the experience of the other societies, 
but the funds necessary for the maintenance of each would be 
secured. As branch sections of anthropology they would be 
under the control of a general elected council, only in so far as 
would he necessary to prevent their clashing with each other, 
and for the control of any measures which it might be necessary 
for the several sections to undertake in concert ; under the aus- 
pices of the general council might also be held the anthropologi- 
cal meetings devoted to such general subjects as either em- 
braced the whole, or were not included in the sections. By these 
means the standard of anthropological science as a compre- 
hensive study of the science of man in all its branches would be 
secured, and the possibility of its becoming narrowed under the 
influence of any dominant party would be obviated. It is hardly 
necessary to say that the chief advantage of such an arrangement 
as I suggest would consist in the employment of a single theatre 
and library for these cognate societies ; they would employ a 
single printer, and the arrangements might include one or more 
artists, lithographers, and map-drawers, by which a great in- 
crease, and at the same time economy, would be effected in the 
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illustrations. The saving effected by the union of these societies 
ina single establishment might be appliel to conducting ex- 
plorations either at home or abroal in connection with the Geo- 
graphical Society. The question of the utilisation of apartments 
is one which commends itself especially to the notice of Govern- 
ment in regard to those societies, for which apartments are pro- 
vided at the public cost. It should bemade a sine gud non that 
the societies so favoured should fairly represent all the branches 
of their subject. 

As regards the local societies, it has been proposed to re- 
publish a selection of their papers under the auspices of this 
association. It is to be hoped that some arrangement, such as 
that proposed by the committee of which Sir Waller Elllot is 
secretary, may be carried out. [ have only one suggestion to 
mike on this point : re-publication is simply a repetition of cost 
and labour, ifthe desired object of bringing the papers together can 
be accomplished by other means. As toselection, I have no faith 
init. Tflocal and metropolitan societies could be induced to adopt 
a uniform size for their publications—not necessarily a uniform 
type—the papers relating to the same subjects might be brought 
together without the cost of reprinting. It would only be 
necessary to establish a classification of papers under various 
headings, such as, for example, those which constitute the sections 
of this Association. The societies might then print additional 
copies of their papers under each heading, in the same manner 
that additional copies are now struck off for the use of authors. 
A single metropolitan society might be recognised as the repre- 
sentative of each branch, and under its auspices the whole of the 
papers of the local and metropolitan societies relating to its 
branch might be brought together and printed in a single volume. 
Time does not allow me to enter into the details of the arrange- 
ments which would be necessary to carry out such a measure. I 
believe the difficulties would not be so great as might at first 
sight appear, especially as the evils of the existing arrangements 
are much complained of ; but it should be a primary object of 
any arrangement that may hereafter be made that the indepen- 
dence of the several branches shoul not be sacrificed unneces- 
sarily ; it should be endeavoured to stimulate them and train 
them into useful channels, rather than to bring them too much 
under central controi. 


SECTION E 
GEOGRAPHY 


OPENING ADDRESS BY THE PRESIDENT, FRANCIS GALTON, 


THE functions of the several Sections of the British Association 
differ from those of other Institutions which pursue corresponding 
branches of science. We, who compose this Section, are not 
simply a Geographical Society, meeting in a hospitable and im- 
portant provincial town, but we have a distinct individuality of 
our own. We have purposes to fulfil which are not easily to be 
fulfilled elsewhere ; and, on the other hand, there are many 
functions performed hy Geographical Societies which we conld 
not attempt without certain failure. Our peculiarities lie in the 
brief duration of our existence, combined with extraordinary op- 
portunities for ventilating new ideas and plans, and of promoting 
the success of those that deserve to succeed. We are constituents 
of a great scientific organisation, which enables us to secure the 
attention of representatives of all branches of science to any pro- 
jects in which we are engaged ; and if those projects have enough 
merit to earn their deliberate approval, they are sure of the hearty 
and powerful support of the whcle British Association. 

These considerations indicate the class of subjects to which our 
brief existence may be devoted with most profit. They are such 
as may lead to a definite proposal being made by the Committee 
of our Section for the aid of the Association generally ; and there 
are others, of high popular interest, which cannot be thoroughly 
discussed except by a mixed assemblage, which includes persons 
who are keen critics, thongh not pure geographers, and who have 
some wholesome irreverence to what Lord Bacon would have 
called ‘‘ the idols of the Geographical den.” 

We may congratulate ourselves that many excellent memoirs 
will be submitted to us, which fulfil one or other of these condi- 
tions. They will come before us in due order, and it is needless 
that I should occnpy your attention by imperfect anticipations of 
them. But I must ‘say that their variety testifies to the abun- 
dance of the objects of geographical pursuit, other than explo- 


344 


ration. There is no reason to fear that the most interesting 
accupation of genagraphers will be gone, when the main features 
of all the world are known. On the contrary, it is to be desired, 
in the interests of the living pursnit of our science, that the 
primary facts should he well ascertained, 1 order that geagraphers 
may have adequate materials, and more leisure ta devote them- 
selves to principles and relations. I look forward with eagerness 
to the grawth of Geography as a science, in the usually accepted 
sense of that word ; for its problemsare as numerous, as interest- 
ing, and as intricate as those of anvother. The configuration of 
every land, its soil, its vegetable covering, its rivers, its chmate, 
its animal and human inhabitants, act and re-act upon one 
another. It is the highest problem of Geography to analyse their 
correlations, and to sift the casual from the essential. The more 
aceurately the crude facts are known, the more surely will induc- 
tion proceed, the further will it go, and. as the analogy of other 
sciences assures us, the interest of its results will in no way 
diminish. 

Asa comparatively simple instance of this, 1 wonid mention 
the mutual effects of climate and vegetation, on which we are at 
present very imperfectly informed, thongh I hape we shall learn 
much that is new and valnable during this meeting. Certain 
general facts are familiar to us: namely, that rain falling upon a 
barren country drains awav immediately, It ravages the hill- 
slopes, rushes in torrents over the plains, and rapidly finds its 
way to the sea, either by rivers or by subterranean water-courses, 
leaving the land unrefreshed and unproductive. On the other 
hand, if a mantle of forest be nursed into existence, the effects 
of each rainfall are far less sudden and transient. The water 
has to soak through much vegetation and humus before it is free 
ta run over the surfice ; and, when it does so, the rapidity of its 
coutse is checked by the stems of the vegetation. Consequently, 
the rain-supplies are held back and stored by the actlon of the 
forest, and the climate among the trees becomes more equable 
and humid. We also are familiar with the large differences be- 
tween the heat-radiating power ot the forest and of the desert, 
also between the amount of their evaporation ; but we have no 
accurate knowledge of any of these data. Srill less do we know 
about the influences of torest and desert on the rate of passage, 
erupen the horizontality, of the water-laden winds from the 
sea over the surface of the land: indeed, | am not aware that 
this subject has ever been considered, althongh it is an essential 
element in our problem. If we were thoroughly weli informed 
on the matters about which I have been speaking, we might at- 
tempt to calculate the precise difference of climate under such 
andsuch conditions of desert and of forest, and the class of 
experiences whence our data were derived would themselves 
furnish tests ot the correctness of our computations. ‘Phis will 
serve as an example of what I consider to be the geographical 
problems of the future ; 1 is also an instance of the power of 
man over the phenomena of nature, He 1s not always a mere 
looker-on, and a passive recipient ot her favours and slights ; 
but fe has power, m some degree, to control her processes, even 
when they are working on the largest scale. The effects of 
human agency on the aspect of the earth would be noticeable to 
an ohserver far removed from it. Even were he as distant as 
the moon is, he could see them ; for the colour of the surface of 
the land would have greatly varied during historic times, and in 
some places the quantity and the drift of cloud would have per- 
ceptibly changed. [tis no triflng fact in the physical geography 
of the globe, that vast regions to the east of the Mediterranean, 
and broad tracts to the south of it, should have been changed 
from a state of verdure to one of aridity, and that immeuse 
European forests should have been felled. 

We are beginniug to look on our heritage of the earth much 
asa youth might look upon a large ancestral possession, loug 
allowed to run waste, visited recently by him for the first time, 
whose boundaries he was leining, and whose capabilities he 
was beginning to appreciate. There are tracts in Africa, Aus- 
tralia, and at the Poles, not yet accessible to geographers, and 
wonders may be contained in them ; but the region of the abso- 
lutely unknown is narrowing, and the career of the explorer, 
though stull brilliant, is inevitably coming to an end, The geo- 
grapuical work of the tuture is to cbtain a truer knowledge of 
tne world, Ido not mean by accumulating masses of petty 
details, which suhserve no common end, but ny just and clear 
generalisations. We want to know all that constitutes the in- 
dividuality, so to speak, of every geographical district, and to 
define and illustrate it im a way easily to be understood ; and we 
have to use that knowledge to show how the efforts of our human 
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race may best conform to the geographic conditions of the 
stage on which we live and labour. 

1 trust it will not be thoueht unprofitable, on an occasion like 
this, to have paused fora while, looking earnestly towards the 
future of our science, in order to refresh our eyes with a sight of 
the distant land to which we are bound, and to satisfy ourselves 
that our present efforts lead in a right direction. 

The work immediately before us is full of details, and now 
claims vour attention. There is much to be done and discussed 
in this roam, and 1 am chary of wasting time by an address on 
general topics. It will be more profitable that I should lay 
before you two projects of my own about certain maps, which it 
is desirable that others than pure geographers should consider, 
and on which I shall hope to hear the opimons of my colleagues 
in the Committee-room of this Section. 

‘They horh refer to the Ordnance Maps of this country, and 
the first of them to the complete series well known to geographers, 
that are published on the scale of one inch toa mile. It is on 
these alone that 1 am ahont to speak ; for, though many of my 
remarks will be applicahle more or less to the other Govern- 
ment map publications, I think it better not to allude to them in 
direct terms, to avoid distracting attention by qualifications and 
exceptions, 

English geographers are justly proud of these Ordnance Maps 
of their country, whose accuracy and hill-shading are unsur- 
passed elsewhere, though the maps do not fulfil, in all particulars, 
our legitimate desires. [ shall not speak here ot the absence 
from the coast-maps of the sea dafa, such as the depth and 
character of the bed of the sea, its currents and its tides (although 
these are determined and published by another Department of 
the Government —namely, the Admiralty), neither shall I speak 
of the want of a more frequent revision of the sheets, but 
shall confine myself to what appear to be serious, though 
easily remediable, defects in the form and manner of their publi- 
cation, [tis much to be regretted that these beautiful and cheap 
maps are not more accessible, They are rarely ta be found even in 
the principal bookeeller’s shops of important country towns, and 
I have never observed one on the bookstall ot a railway station. 
Many educated persons seldom, if ever, see them; they are almast 
unknown to the middie and lowerclasses ; and thus an important 
work, made at the expense of the public, is practically unavail- 
able to a large majority of those interested in it, wha, when they 
want a Jacal map, are driven to use a common and inferior one 
out of those which have the command of the market. I am 
bound to adil that this evil is not peculiar to our country, but is 
felt almost as strongly abroad, especially in respect to the 
Government of France. I account for it by two principal 
reasons, The first 1s, that the maps are always printed on stiff 
paper, which makes them cumbrous and unfit for immediate use ; 
it requires large portfolios or drawers to keep them smooth, clean, 
and in separate sets, and an unusually large table to lay them out 
side by side, to examine them comfortably, and to select what is 
wanted. These conrlitions do not exist on the crowded counter 
of an ordinary bookseller’s shop, where it is impossible to 
handle them without risk of injury, and without the certainty of 
incommoding other customers. Moreover, their stiffness and 
size, even when published in quarter-sheets, make them most in- 
convenient tu the purchaser. Either he has to send them to be 
mounted in a substantial and therefore costly manner, or he must 
carry a roll home with him, and cut off the broad ormamental 
bor lers, and divide the sheet into compartments suitable for the 
pocket, which, to say the least, is a troublesome operation to 
perform with neatness. The other of the two reasons why the 
maps are rarely offere:| far sale, is that the agents for their publi- 
cation are themselves map-makers, and therefore competitors, 
and it is not to be expected of human nature that they should 
push the sale of maps adversely, in however small a degree, to 
their own interests. 

The remedy f shall propose for the consideration of the Com- 
mittee of this Section is, ta memorialise Government to cause an 
issue of the maps to be made in quarter-sheets on thin paper, 
and to be sold, folded in a pocket-size, like the county mips seen 
at every railway station, each having a portion of an index-map 
impressed on its ontside, to show its contents and those of the 
neighbouring sheets, as well as their distinguishing mnmbers. 
Also, | woukl ask that they should be sold at every ‘* 1lead Post- 
office”? in the Umted Kingdom. There are about seven hundred 
of these offices, and each might keep nine adjacent quarter-sheets 
in stock, the one in which it was situated being the centre of the 
nine. An index-map of the whole survey might be procurable 
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at each of these post-offices, and, by prepayment, any map not 
kept in stock might be ordered at any one of them, and ieceived 
in the ordinary course of the post. This is no large undertaking 
thet I have proposed. The price of a quarter-sheet in i's pre-ent 
form, which is more costly than what L ask for, is only sixpence ; 
therefore the single complete set of nine sheets for each office 
has a value of not more than four shillings and sixpcnce, 
and for all the seven hundred Ilead 1'ost-offices, of not more 
than 160/. 

I believe that these simple reforms would be an immcnse 
public boon, by enabling any one to bny a heantiful and accurate 
pocket-map of the district in which te resides, for only sixpence, 
and without any trouble. They would certainly increase the 
sale of Governmert maps to a great extent, and they would cause 
the sympathies of the people and of their representatives in 
Parliament to be enlisted on the side of the Survey, and they 
probably be imitated by Continental nations. 

It has often heen objected to any attempt to increase the sale 
of Government maps, that the State ought not to interfere with 
private enterprise. I confess myself unable to see the applica- 
bility of that saying. It would be an argument against making 
Ordnance maps at all; but the nation has deliherately chosen to 
undertake that work, on the ground that no private en‘erprise 
could accomplish it satisfactorily ; and, having done so, I cannot 
understand why it should restrict the sale of its own work in 
orcer to give a fictitious prctection to certain individuals, against 
the interests of the public. It seems to me to be a backward 
step in political economy, and one that has resulted in our getting, 
not the beautiful maps for which we, as taxpayers, have paid, 
but c pres or reductions of them, not cheaper than the original, 
and of very inferior workmanship and accuracy. 

So much for the first of the two projects which I propose to 
bring before the consideration of the committee of this section. 
Tt isconvenient that I should preface my second one with a fev 
remarks cn colour. printing, its bearing on the so-called ‘‘ bird’s- 
eye views,” and on its recent application to cattagraphy. Colour- 
printing is an art which has made great advances in recent years, 
as may he seen by the specimens struck off in the presence of 
visitors to the present [International Exhibition, One of these 
receives no less than twenty-four consecutive impressions, each of 
a different colour from a different stone. This facility of multi- 
plying coloured drawing will probably Jead to a closer union 
than heretofore between geography and art. There is no reason 
now why ‘ hird’s-eye views” ot large tracts of country should not 
he del cityly drawn, accurately coloured, and cheaply produced. 
We all know what a geographical revelation is contained in a 
clear view from a mountain top, and we also know that there 
was an immense demand for the curiously coarse bird’s-eye views 
which were published during recent wars, becanse even such as 
they are capable ot furnishing a more pictorial idea of the geo- 
graphy of a country than any map. It is therefore to be hoped 
thar the art of designing the so-called ‘‘bird’s-eye views” may 
Lecome studied, and that real artists should engage in it. Such 
views of the environs of London would form very interesting, and 
it might he, very artistic pictures. 

The advance of colour- printing has already influenced carto- 
graphy in foreign ci untries, and it is right that it should do sv, 
jor a black and white map is but a symbol—it can never be a 
representation—-of the many-ccloured aspects of Nature, ‘The 
Geverrments of Belgium, Russia, Austria, and many other 
countries, have already issned coloured maps; but none tave 
made further advance than the Dutch, whese maps of Java are 
printed with apparently more than ten different colours, ard suc- 
ceed in giving a vivid idea of the state of cultivation in that country. 

I nm w beg todirect your attention to the following point :— 
Tt is tound that the practice of printing maps in more than «ne 
colour bas an incidental advantage of a most welcome kind, 
nainely, that it admits of easy revision, even of the most heauti- 
fulv executed maps, for the following reason. The hill-wcik 
in which the delicacy of execution les, is drawn on a separate 
plate, lavirg perhaps been }hotographically reduced ; this has 
never to be touched, because the hills are permanent. Tut it 15 
in the plate which contains nothing else but the road-wark where 
the correcticns have to le made, ond that isa very simple matter, 
Tunderst-nd that the Ordnance Survey Office has favourah'y 
consicered tke proprety of piiniing at some future time en 
eduion of the one-inch maps on this principle, and at leat in 
two colours—the one for the hills end the other for the roads. 

This hcing stated, I will now preceed to mention my seccnd 
proposal 


Recollecting what I] have urged abont the feasibility of largely 
increasing the accessibility and the sale of Government maps, by 
tublishing them in a pocket form and selling them at the IIcad 
Vost-offic:s, it seems 19 me a reasonable question for the com- 
mittee of this section to consider whether Government might net 
be memoralised to consider the propriety of undcitaking a reduced 
ordnance map of the country, to serve as an accurate route-map 
and to fulfil the demand to which the coarse country maps, which 
are so largely sold, are a sufficient testimony. The scale of the 
reduced Government map of France correspunds to what I have 
in view ; it is one of five miles to an inch, within a trifle (,2;a5 
of Nature), which is just large enongh to show every lane anu 
footpath. Of course it would be a somewhat costly undertaking 
to make such a map, but much less sothan it might, at first sight, 
appear, Its area would be only twenty-fifth that of the ordinary 
ordnance map, and the hill-work of the latter might perhaps be 
photographically reduced and rendered available at once. The 
desiratnlity of maps such as these, accurately executed and 
periodically revised, is undoubted, while it seems impossible that 
private enterprise should supply them except at a prohibitive 
cost, because private publishers are necessarily saddled with the 
cost of re-obtaining much of what the Ordnance Survey Office 
has already in hand for existing purposes. A Goverument de- 
partment has unrivalled facilities for obtaining a knowledge of 
every alteration in roads, paths, and boundaries of commons, 
and Government also posses:es an organised system in the post- 
offices, fitted to undeitake their sale. The pioducticn of an 
accurate route-map seems a natural corollary to that of the 
larger Ordnance maps, and has been considered so by many 
Continental Governments, 

I therefore intend to propose to the committee of this section 
to consider the propriety of memorialising Government to cause 
inquiries to be mace as to the cost of construction, and the pro- 
balility of a remunera‘ive sale, of maps such as those I have 
described ; and, if the results are satisfactory, to undertake the 
coustruction of a reduced Ordnance Map, on the same scale as 
that of France, to be printed in colours, ard frequently revised. 

These, then, are the two projects to which T alluded—the one 
to secure the sale of one-inch Oidnance Maps, on paper foled 
into a pocket form, to be sold at the Head Post-olfices of the 
United Kingdom—7oo or thereabouts in number, each office 
keeping in stock the maps of the district in which it is situated ; 
and the other to obtain a reduced Ordnance Map of the king- 
dom, on the scale of about five miles to an inch, to fulfil all the 
purposes of a road map, and to he suld throughout the country 
at the post-offices, in the way I have just described. 

1 will now conclude my Address, having sufficiently taxed 
your patience, and beg you to join with me in welcoming, with 
your best attention, the eminent geographers whose communica- 
tions are about to te submitted to your notice, 


SECTIONAL PROCEEDINGS—FRIDAY, AUGUST 16 


Discovertes at the Northern End of Lake Tanganyika, by 
TI, M. Stanley. 


THE President, Mr. Galton, in ¢1.nouncing the pregramme of 
procecdings for the day, explained the cizcumstances connected 
with Dr. Livirgstere’s disccverics pecvious to Mr. Stanley’s 
expedition. 

Mr. Stanley then read his paper, in which the following are 
the most important items, omitting everything of merely per- 
sonal interest :— 

‘Tf you will glance at the south eastern shore cf the Tan- 
ganyika, you will find it a blank ; but T must now be pernitted 
to fill it with rivers and stresms and marshes and mountain 
ranges. I nust people it with pewerful tribes, the Wafipa, 
Wakawendi, Wakonongo, and Wanyamwezi, more to the south 
with ferocious Watula and predatory Waroni, ard to the neath 
with Mara, Msergi, Wangondo, and Waluriba. Betore coming 
to the Ma'agarazi, 1 haa to pass through Southern Wavinza. 
Cressing that river, end after a day’s march north, I entered 
Ubha, a bioad plain country, extending from Uvinza noith to 
Urunci aid the lands inhsbited by the Northern Watuta. 
Three long marches through Ubha brceught me to the Leautilul 
country of Uhatarga, and a steady tramp of twenty miles farther 
westward brought me to the divis‘onal line between U karanga 
and Ujyi, the Liuche Valley, or Ruche, as Burton has it. Tive 
miles tarther westwaid trcught us to the summit of a smcoth 
hilly ridge, ard the town of Uji embowered in the palms lay at 


346 


NATURE 


(Ang 225 e792 


our feet, and beyond was the silver Jake, the Tanganyika, and 
beyond the broad belt of water towered the darkly-purpled 
mountains of Ugoma and Ukaramba. 

*¢The connection between the Tanganyika and the Albert 
Nyanza was asubject of interest to all geographers before I went 
to Central Africa, Livingstone even was almost sure that the 
Albert Nyanza was no more than a lower Tanganyika, and 
indeed he had very good reason for believing so, He had per- 
ceived a constant flow northward. All the Arabs and natives 
persisted in declaring that the Rusizi ran out of the Lake 
Tanganyika. Before I arrived at Ujiji he had never been to the 
north end of the Tanganyika. As we hugged the coast of Ujiji 
an] Urundi, looking sharply to every little inlet and creek for 
the outlet that was said to be somewhere in a day’s pulling, we 
would pass by from fifteen to twenty miles of country. It took 
us ten days’ hard pulling to reach the heal of the lake, a distance 
of nearly 100 geographical miles from Ujiji. Two days sufficed 
forthe coast of Ujiji, theremaining eight we were coasting along the 
bold sheres of Urundi, which gradually inclined to the eastward, 
the western ranges, ever bold and high, looking like a huge blue- 
black barrier some thirty miles west of us, to all appearances 
impenetrable and impassable. Only two miles from shore 1 
sounted, and though 1 let down 629 test of Jine I tound no 
bottom. Livinestone sounded when crossing the Pangan) a 
from the westward, -nd f..und no bottem with 1,300 feet of lie 
The evening be’ore we saw the Rusizia freed.ain of Zanzi ai 
was asked which way the river ran—out of the lake or into it? 
The man swore that he had been on the tiver b it the day betore, 
and that it ran out of the lake. J thought the news toa good 
to be true. IT should certainly have preferred that the river ran 
out of the lake into either the Victoria or the Aijbert.  Living- 
stone and | resolved, if it flawed into the Victoria Nyanza, to 
proceed with it to hat lake, an” then strike south to Unyam- 
yembe, and, if it flowe:! into the .* rt Lake, to proceed ito 
the Albert and cruise al! round it, in the hope of mectiig Baker. 
Just after dark we started, and in the morning we arrived at 
Muighes.a, and st .rted for the mou.) of the river. In abont 
fifteen minutes we were en‘cring a little bay ab.ut a mile wide, 
and saw before us to the north 1 deuse b.uke of papyrus and 
niatete cane, Until we were close to this brake we could not 
detect the sliglitest opening for a river such as we i‘iagined the 
Rusizi to be. We followed some canoes which were disappear- 
ing mysteriously and suspiciously through some gaps in the 
dense brake. Pulling buidly up, we found ourselves in what 
afterwards proved to be the central mouth of the river. All 
duubt as to what the Rusizi was vanished at once and for ever 
before that strong brown flood, which tasked our exertions to 
the utinost as we puiledup. I once donbted, as I seized an oar, 
that we should ever be able to ascend ; but, after a hard quarter 
of an hour's pulling, the river broadened, and a little higher up 
we saw it widen into lagoons on cither side. The alluvial plain 
through which the river makes its exit into the lake is about 
twelve miles wide, and narrows into a point after a length of 
fifteen miles, or a narrow valley folded in by the eastern and 
western ranges, which here meet at a distance of a couple of 
miles. The western range, which inclines to the eastward, halts 
abruptly, and a portion of it runs sharply north-westward, while 
the eastern range inciines westward, and al-er over-lapping the 
westera range shoots off north-westward, where it is lostamida per- 
fect jumble of mountains, The chief Kubinga, living at Mugihewa, 
said that the Rusizi rose from the Lake Kivo, a lake fifteen miles 
in length and about eight ia breadth, Kwansibura was the chief 
of the district in North-eastern Urundi, which gives its name to 
the lake. Through a gap in a mountain the river Rasizi escaped 
out of Lake Kivo, On leaving Kivo Lake it is called Kwange- 
regere ; it then runs through the district of Unyambungn, and 
le omes known as the Rusizi or Lusizi. A day’s march fiom 
Mugihewa, or say twenty miles north of ihe mouih, it is jomed by 
the Luanda, or Kuaada, flowing from a nurth-westerly direciion, 
fron which I gather that the river Luanda is called a‘ter the 
name of tae country—Ruanda, said to be famous for its copper 
mines. Besdes the Luanda, there are seventeen other streams 
which contributed to the Rusizi; these are the Mpanda, 
Karirdwa, Wa Kanigi, Kaginissi, Kaburan, Mohira, Niamagana, 
Nya Kagunda, Ruviro, Rofuba, Kavimvira, Mujove, Ruhuhha, 
Mukinda, Sange, Rubirizi, Kiriba. Usige, a district of Urundd 
occupying the hcad of the lake, extends two marclies into the 
north, or thirty miles ; after which comes what is called Urundi 
Proper for another two days’ march; and direcily north of 
that is Kuanda, a very large country, almost equal ia size to 


Urundi. Rubinga had been six days to the northward. There 
were some in his tribe who had gone farther ; but from no one 
could we obtain any intelligence of a lake or a large body of 
water, such as the Albert Nyanza, being to the north. Sir 
Samuel Baker has sketched the lake as being within one degree 
north of the Tanganyika ; but it is obvious that its length is not 
So great as it is represented, thoug’s it might extend thirty or forty 
miles south of Vacovia, Ruanda, as represented to us by 
Rubinga, Mokamba, chiefs of Usige, and their elders, is an ex- 
ceedingly mountainous country with extensive copper mines. It 
occupies that whole district north of Urundi Proper between 
Mutumbi on the west and Urundi on the east, and Itara north- 
east. Of the countries lying north of Ruand.a we could obtain no 
information, West of Urundi is the extreme frontier of Man- 
yuema, which even here has been heard of. In returning to Ujiji, 
after the satisfactory solution of the river Rusizi, we coasted dowa 
the western shore of the Tanganyika, and came to Uvira at noon 
on the following day. We were shown the sandy beach on 
which the canoes of Burton and Speke had rested. Above, a 
little south of this, rises the lofty peak of Sumburizi, fully 4,500 
feet above the level of the lake. Mruti, the chief of U-ira, still 
lives in the villaze he occupied when Burton and Speke visited 
his dominions. iA day’s march, or fifteen miles 9.th of this, 
Uvira narrows down to the alluvial plains formed ty "ic 1. ame- 
rous streams wit .li dash down the slopes of th= western range ; 
waile the mountainous country is known as Uheime, tn® lanl 
of the cannibil., who seldum visit the canves of ‘he t-aders. 
South ef Uvirais Usansi, peopied bya raveexiremely cannibalistic 
in its taste. Irom Usansi we struck off across tie lake, and, 
rowing all nisl. at dawn we arrived at a port in Southern 
Urundi. Three days arterwards we were welcoried vy the Arab 
traders of Ujij', 1s ve once more set foot on the beach near that 
bunder. We have thus coasted aroun the northern halt of the 
Tangany ka, and I might insorm you of oiler tribes who dwell 
on its she es; but the principal subject of my paper was to show 
you how we settld that vexed questios, ‘* Was the Rusizi an 
efflaent or an influent?” There is, then, nothing more to be 
said on that point.—In reply to a question from the President, 
Mr. Stavley said th t Burton and Speke halted on a sandy beach 
just thirtee. miles from the extreme end of Tanganyika. Had 
thev gone but half way up the mountain, to the village where 
resided Amruta, the King of Uveri, they must have seen the 
northern head of Tanganytka plainly. But in drawing up at this 
point they simply took the point where the eastera and wes‘ein 
ranges meet. The western range halts abruptly; tbe eastern 
ranges overlap it. 1 would not wish for sweeter water than the 
water of Lake Tanganyika, 


Dr, Livingstone’s Recent Discoveries, by Colonel J. A. Grant. . 


The two letters from Dr, Livingstone to Mr. Gordon Bennett, 
of the Wew York Herald, inform us that he had traced the 
southern waters from 11° to 5° south latitude, and he supposed 
they must flow on to the Nile by the Bahr Gazal, at 9° north 
latitude. TI must say that this is an extravagant idea which 
cannot be entertained, for there are many circumstances pre- 
cluding such a thing. The distance still uaexplored by Dr. 
Livingstone may be roughly stated as nearly one thousand miles 
between his most advanced position and the mouth of the Gazal. 
In this distance we have Speke’s Mountains of the Moon, and 
the great bend (to the west) of the Nile at 7° to 8° aorth latitude 
as the principal obstiuctions to Dr. Livingstone’s theory. We 
also have three hundred miles of longitude between the two 
positions, but the crowning objection to Dr. Livingstone’s waters 
reaching the Nile is the fact that we already know that the 
source of the Gazal was visited and determined only a few years 
ago by the eminent botanist Schweinfurth, who fully satisfied all 
geographers that the source of the Gazal is about 5° north of the 
Eqnator, and not, as Dr. Livingstone supposes, 11° south of it. 
My observations on the Gazal, made in Match 1863, whea de- 
scending the Nile from Gundokoro with my late companion, show 
that it is insignificant when compared with the Nile; it seemsto 
be a swamp with little current, forthe Nile branch, along which 
we were Sailing, was not increased in width by the water from 
the Bahr Gazal, the Nile maintained its width of one hundred 
yards till after the Glraffe and Sooba joined it, then the stream 
was increased to a breadth of five hundred yards. The Gazal 
had no perceptible stream ; at the junction its waters were still, 
and looked like a backwater, half a mile across, and surrouaded 
by rushes. Our boatman and others told us that no boats were 
able to ascend it that year, 1863, as its channel was choked with 
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reeds and the ambatch tree. There is, therefore, no regular 
trafic on it by boats; some years itis completely blocked, a con- 
trast to the Nile, which is navigable to large dahabieh, all the 
year round, between Gondokoro and Khartoom. It anything 
were wanted to prove that the Gazal has no connection with the 
southern waters of Livingstone, reference might be made to 
several men who have been in the Gazal country; but Dr. 
Schweinfurth, who is now in Europe, would be most able to give 
dehnite information, The narrative of Dr. Livingstone contains 
some curious incidents which are quite novel to me, for, in our 
journey from Zanzibar to Egypt, when travelling on the water- 
shed of the Nile, we never saw any race of cannibals, any signs 
of gorilla—neither did we find that any raze of natives ever kept 
pigs in a domesticated state ; they eat one species of wild hog, 
but no race in the valley ot the Nile was ever seen to keep pigs 
tame. Oysters must bea misprint. Taking into consideration 
these remarkable ditferences trom the country we traverse, L 
cannot but think that Dr. Livingstone, having no chronometers 
to hx his longimde, has got tarther to the west than he supposes, 
and that he had got amongst races similar in most respects to 
those on the west coast ot Atrica, described by M. Du Chullu. 
In conclusion, this fresh discovery of lakes and rivers by Living- 
stone has dehned a distinct new basin, and left clearer than ever 
the position given by Speke to the Nile in 1863. Besides the 
tw> despatches to Mr. Gordon Bennett, we have now seen Dr. 
Livingstone’s letters to Lo-ds Stanley, Clarendon, and Granviile, 
dated between 1870 and 1872. Lt is much to be regretted that 
they contain so little mention of latitude, longitnde, and altitude. 
for his vast discoveries of new country cannot be laid down by 
our map makers with any degree of certainty—indeed, no two 
men could make a similar map out of all the geography he has 
forwarded. He informs us that his drainage, from 12° south 
latitude, has been traced by him up to 4° suuth latitude, and that 
he believes these waters continue to flow north, and from the 
valley of the Nile by joining the Nile ot Speke at g’ north 
latitule by the Bahr el Gazal. No such thing can happen, for 
we have ample evidence, from independent sources, agamst the 
doctor’s theory, besides which there are curious circumstances in 
his letters torbidding any connection with the Valley of the Nile. 
Livingstone tells us that the natives keep pigs, and that he had 
met with the skull of a gorilla, This shows a region distinct 
from the Nile races and the Nile animals, for nowhere on our 
route did we meet with pigs domesticated, or gorilla in the forests. 
Though this is but circumstantial evidence, it appears stronz to 
me, and it also appears that he must have been farther west in 
his longitude thaa he supposed. 

Sir Samuel Baker states that the Nile receives the following 
rivers from the west, namely, ‘‘ The Yé, third class, tull from 
15th April to 15th November, also another smaller river, third 
ciass, full from 15th April till 15th November,” and ‘the Bair 
el Gazal, little or no water suppried by this river.” Having seen 
this river in March of the same year, J can testify to the correct- 
ness ol Sir Samuel’s description, from the notes made by me 
upon it. hese notes state the Bahr Gazal gave little or no 
water to the Nile, which was not increased much in size after its 
junction, ‘he bahr Gazal was still water, and the Nile flowed 
past it at the rate of about two miles per hour, It must be re- 
inembered also that this was only one branch of the Nile; the 
other, the Bahr Giraffe, supplied half as much again of water, 
and flowed at the rate of four miles an hour where it joined the 
Nile. Another fact worth noting 1s, that the water ot the Bahr 
Gazal is described as being clear vy sir Samuel—this implies that 
the water had settled, that it was still water, and that there can 
be no current, but if additional proof was necessary to show that 
Dr. Livingstone’s waters trom 12° south latitude du not jom the 
Nile here, we have the crowning evidence—which Dr. Living- 
stone is not aware ot—of the German triveller, Dr. Schwein- 
jurtn, who determined the source of this bahr Gazal at 3° or 5° 
north latinde. Dr, Livingstone his been informed by natives 
that Speke’s Victoria Nyanza consists of three or tour lakes, the 
Okara, Kavirondo, the Naibash, and the Baringo ; but we know 
{rom Speke’s map and from his writings, that the Okaro is the 
Ukereweh lake, the Naibasn is the Naivasha, on the east of his 
lake, and that the Baringo is to the north-east of hislake. Cuap- 
tain Speke tels us that he had seen quite halt of the lake, as 
laid down by him, his jongitudes and iatitudes and altitudes gave 
nim its general outline, and wnere he could not obtain those he 
had to content himse/t wita native mformaton. We, therelure, 
think that hts information is perfectly reliahle, and that Dr. 
Livingstone has been misintormed—at all events, the Victoria 


Nyanza discharges quite sufficient water to form a nav gable 
river from the Ripon Falls to the Mediterranean, and no stie nm 
which joins it inits course can for a moment be compared to it 
in size, Dr. Livingstone makes a mistake as to tts size ; he calls 
it eighty to ninety yards wide, writes of itas the *“‘little river,” 
and I cannot conceive where he got his information. Speke’s 
estimate makes it a width of 159 yards—not feet—across the 
actual waterfall, and immediately above this, he tells us that it is 
300 yards wide. From this we turn to the ‘Tanganyika Lake. 
Unfortunately, its altitude is not mentioned, so we must take it 
for granted that Speke’s measurement of 1,800 feet was correct ; 
but De. Livingstone tells us that it has some influence on the 
Nile. Itis tantalising to be told this bare statement, which leads 
us to conclude that it runs into his line of drainage, and not into 
the Indian Ocean—as I suppose it does. Llowever, if life and 
health be spared to the doctor he will determine this point when 
he has visited the southern end of this lake ; and it is to be hope: 
that he will send us despatches with more frequency, as there is 
nothing to prevent his doing so by the hands of tue numerous 
traders travelling between Zanzibar and Ujyi. 


Consul Petherick was then called on by the President to give 
an account of the Bahr el Gazal river, the great tributary of cue 
Nile discovered by him. 

Dr. Beke then said it was by no means pleasant for him 
to have to recant the op:nions which he had so long main- 
tained, but he was perfectly convinced that Livingstone had 
not discovered the sources of the Nile. Capt. Speke made 
Panganyika 1,700 ft., Baker made the Albert Nyanza 2,700 tt., 
or, as it had been corrected, 2,500 ft. Even making an allow- 
ance of 209 fi. or 300 ft., it seemcd impossible, on account of the 
levels, that the river Lualaba should flow into either of thoss 
lakes. He concluded that the Lnalaba must either go into the 
Ulle or into some lake, or tura round to the Congo. He did 
not, however, thnk it went to the Congo, owimg to the ascer- 
tained levels. It was a mortifying thing to have tu acknowledge 
that what he had so long contended tor was wrong, but the tacts 
which had previously been maue known led to the inevitable 
conclusion that what Livingstone had discovered was not the 
source of the Nile. 

Sir H, Rawlinson said he was glad to have this opportunity of 
bearing testimony to the great value which the Royat Geographi- 
cal Society attached to Mr. Stanley’s services, and also of ex- 
pressing the high opinion they entertained of his merit as a 
traveiler. Livingstone had, no doubt, achieved a great geogriphi- 
cal success in discovering the great tenor syste: ot 1iver beds, 
but from his letters it was evident that almost to the very last 
he had strong misgivings about his being upon the Nile basin. 
Over and overagain he said it had occurrel to him that he night 
have been on the Congo. What did really become of this great 
river system which he had discovered it was impossible to siy 
authoritatively. All that coukl be said was, thit1t wasa com- 
pletely new discovery, but he trusted tnat Livingstone himself 
would be the discoverer of where those great central rivers ran, 
for he should be sorry if he did not carry ait to a saccessiut 
issue the great work upon which he had been so long, and so 
honourably, and so conscientiously engaged. Ina matter ot this 
sort all must be conjecture, but putting all the arguments side 
by site, he confessed to the supposition chat this greac river system 
fell into a large centralinland lake. He should very much doubr 
its ever reaching Lake Chad, but tnere was a very lirge spac? in 
the interior of the continent which might very well be occupied 
by such a river-stream draining all the surroundinz moantins, 
The discovery of the lake (it there be such a lake) into whicr 
the central waters rin, would, he tras'ea, be the crowning suc- 
cess of Livingstone’s African travels. fe had announced tit he 
was going to the source of those waters, and when he hal satisfied 
himself oi that, he would return northward, auc with the supplies 
furnished hun ina great measure by Mr. Stanley, he would be then 
ina position to tullow the system beyond a point where he was 
previous!y arrested. Hs great ditficulty on former occasions was 
owing to the incapacity and hostility of his atten:lanis, but ic was 
most gratifying to know that he had now at his command a faith- 
ful and efficieut body of followers. 

Mr. Ciements Markham asked Mr. Stanley whether the country 
of Balegga, which Livingstone alluded to, was the same as that 
laid dowa in Sir Samuel Baker’s map as Malegza, Biker gave 
the name of Malegga to a range vt mountains, an] Livingstone 
spoke of it as a moantainous country. 

Mr. Stanley said he believed the two names referred to the 
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same region. No importance could be attached to difference in 
sy elling, as it was purely a matter of hearing. To one traveller 
the word might appear to be pronounced one way, and to another 
traveller another. It was not even a difference of dialect. It 
was simply a difference in the spelling owing to the difference in 
the hearing. 

The President, in closing the discussion, said that there was 
not the slightest doubt that Dr. Livingstone could only draw 
inferences as to where the waters he saw found an outlet. It was 
entirely a matter of theory. Geographers dealt with the facts 
that he had made known to them, and from those facts they 
drew their conclusions, just as Dr. Livingstone, from the 
same facts, drew his conclusions, 


SCIENTIFIC SERIALS 


Tue Mouatsbericht der kh preussichen Akadentie der Wissenschaf= | 


ten ou Berlin, from January to March, 1872. The most numerous 
scientific papers in these three numbers of the Berlin A/onaés- 
bericht are of a chemical nature, consisting of notes by Prof. 
}Jo'mann ou aromatic phosphines, on the products of oxidla- 
tion of methylphosphine and elthylphosphine, and on derivatives 
of the ethylene-bases, and a paper by Prof. Rammelsberg on 
the chemical composition of ambygonite. Prof. von Rath gives 
an gecount of a meteorite which fell at Ibbenbichren, in West- 
phalia, cn June 17, 1870, and consists chiefly of silica, pro- 
toxide of iron, and magnesia, with small quantities of protoxide 
of manganese, lime, and allumina. Structurally it consists of a 
granular mass, containing imbedded crystaline grains, the com- 
position of both being mainly Identical. Piof, WH, A. Schwarz, 
of Zurich, communicated a continuation of his investigations 
upon special mineral surfaces. Prof. Riess has a paper on the 
reaction of the induced currents in an unaltered circuit upon the 
main current of the Leyden battery. Prof. Helmholtz commu- 
nicates a summary of the results obtained by Dr, W. Dolero- 
wolsky, of St. Petersburg, by experiments upon the sensibility of 
the eye to differences in the Inminons intensity of various spectral 
colours The natural history papers consist of a notice by Prof. 
Ehrenberg of Prof. Whitney’s recent investigations of the 
Californian 'Bacillaiian rocks, a paper by Dr. Roth on the 
geology of the Philippian islands, and two geographical memoirs 
by Prof, W. Peters, one givirg the synonyms of the species 
of the chiropterous genus A/egaderma, and describing a new 
form (1/. cor Peters, from Abyssinia), the other discussing in 
considerable detail the species of Batrachia, collected by Spix 
in Brazil, after an inspection of the original specimens im the 
museum at Munich. 


Sournal of the Chemical Socicty, June 1872.—This number 
opens with a lecture on the ‘‘ Chemistry of the Hydrocarbons ” by 
C. Schorlemmer, which is a condensed summary of the history of 
this subject. In the opening pait of this paper the definitions of 
organic chemistry are discussed, Mr. Schorlemmer preferring to 
define it as ‘the chemistry of the hydrocarbons and their deri- 
vatives.” The Jecturer then proceeds to show how far our know- 
ledge of the constitution of the hydrocarbons has advanced. 
The chemistry of the paraffin series of hydrocarbons is first 
entered upon ; these perhaps have been more completely studied 
than any of the succeeding series. 
structure may be divided into four groups; the first or normal 


paraffins have been to a great extent worked out by the author, | 


and are those in which each carbon atom is directly combined 
with at least two other carbon atoms forming a symmetrical 
chiin. The other three groups have not been studied completely, 
and are not here discussed. By abstracting two atoms of 
hydrogen from the paraffins a series of hydrocarbons is obtained 
calle] the olefines. The probable constitution is not, as was at 
one time supposed, that they have carbon atoms with free com- 
hining units, thns—C11, - CH,— ; but that one carbon atom is 
linked by two combining nnits to another carbon atom, thus 
Ci, = CH,. The hydrocarbons of the acetylene series were 
next introduced ; these are formed by againabstracting two other 
atoms of hydrogen from the olefines; in acetylene, for instance, 
it is probable that the carbon atoms may be linked together by 
three combining «nits of each atom, thus CH = Cll. The 


aromatic hydrocarbons have been very much worked on during | 


the last few years. The present theory of their constitution is 
due to Kekulé, who supposes that the six carbon atoms are 
united together in a sort of chain or heaagon by one and two 
combining units alternately, which would then leave six 
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combining units unsaturated, These when combined or saturated 
with hydrogen will yield the hydrocarbon benzol, which may 
he considered as the starting point of the aromatic series. The 
differences ohserved in certain groups of isomeric aromatic com- 
pounds may be accounted for by the supposition that the different 
relative positions of certain elements or radicals as attached to 
the carbon nucleus cause a difference in the physical condition of 
the substance. The constitution of various other hydrocarbons, 
such as naphthaline, anthracene, &c., is discussed ; but they are 
too complex to be here described in detail._—E. A. Letts has 
prepared benzyl isocyanate by the action of the beneyl chloride 
on argentic cyanate, benzyl isocyanurate being also formed during 
the reaction. By the action of ammonia on the former body 
monobenzyl urea is formed, which by treatment with water yields 
dibenzyl urea. By substituting aniline in the place of ammonia 
in the last-named reaction phenyl benzyl urea is produced.—T. 
E. Thorpe contributes some laboratory notes on various subjects* 
and Prof. Himly a paper “On the estimation of carbonic acid 
in sea water,” the method recommended is to precipitate the 
caibonic acid by baryta water, and to estimate the baric carbo- 
nate produced, it having been found that simply boiling the water 
is insufficient to drive off the whole of the carbonic anhydride. 
A detailed description of an apparatus for the collection of sea 
water below the surface is promised, which is also to be provided 
with the means of adding the reagent below the surface of the 
sea so as to avoid any loss of carbonic anhydride during and 
after the collection of the sample. The abstracts which follow 
the paper are as usual full of interest, containing as they do the 
pith and substance of many important papers. 


BOOKS RECEIVED 


EnGiisu.—The Graft Theory of Disease: Jas Ross (J.and A. Churchill). 
Magnetisin and Deviation of the Compass: Merrifield (Longmans).—A 
Handbook of Chemical Technology: R. Wagner (Chorchill). 

Foreicn.—Forstzoalogie: Dr. B. Alturn.—Nomenclatur Botanicus, Vol. i., 
Mos. 1—6: L. Pfeiffer.— Anatomische Untersuchnngen : G, Retzivs.—Auf- 
gaben ans der analytischen Mechanik, Nos. 1, 2: Dr. A, Zuhrmanp.— 
Vheorie der Bewegung der Krafte; ein Lehrbuch der theoretischen 


ee Dr. W. Schell.—Faune des Vertébrés de la Suisse: Dr. V. 
Patio. 


CONTENTS 


Pace 
Arr and Rain. By Prof. T. E.Tuorre . . . . oo sat 328 
THE Ikon AND STEEL INSTITUTE. . Meron oc Go See 


LETTERS TO THE EpitTor :— 


ee vents and Magnetic Storms.—Sir G. B. Airy, K.C.B., 


Ocean Circulation.—A. R. WALLACE, F.Z.5.; Prof. J. D., EVERETT Soe 
Spectrum of Aurora.—Capt J. P. Macitgar, RN. . «© . . + 329 
The Method of Least Squares.—J. W. L. GLAISHER . .« « « « 329 
Tue British Association MEETING AT BRIGHTON . . . . + » 330 
ge sectiowoode = Lecture to Working-men on Sunlight, Sea, and 
Section A —Sectional Proceedings. . . . . © « « s+ «© + « a8 
Section D.—Opening Addresses to Snb-Sections . , aoc Set 
Section E,—Opening Address. foifiee. Shire er wo he ees 
Sectional Proceedings. . . - . - +» . 345 
Scientific SERIALS . . om A 5 348 
Books RecEIveD . Eo Carece cr asmere clic: og Sth 


Errata.—Vol. vi., p. 300, 1st col., line 2 from bottom, for “this” read 
“the “and col., line 10 from bottom, for '‘ Fig 4" read ‘‘ Fig. 1; last line, 
for “Big. 5” read “Big. 250 (p. gom, tht col., line 12 from bottom, for 
“Fig, 6" read ‘Fig. 32" p. 302, 1st col., line 28, for ‘Fig. 1” read “‘Fig. 
4s“"hne 39, for “ Fig. 2’ read‘ Fig. 5 ;" hne4s, for “ Fig. 3" read “ Fig. 63” 
2nd col, line 22 from bottom, for ‘‘niodified'' read “modifying” p. 303, 
end col., line 13, for ‘the “ read ‘‘ this.”” 


THE BRITISH ASSOCIATION. —Alucthors of papers are requested 
to favour the Editor of NATURE with copies or abstracts of their 
communications as soon as possible’, as by these means alone can 
au accurate and early notice be insured. The Editor appeals to 
men of science to aut him in his attempt to give an account of the 
results of their investigations to ther brethren throughout the world, 


NOTICE 


HVe beg leave to state that we decline to return rejected comniunica- 
tions, and to this rule we can make no exception, Communicas 
tions respecting Subscriptions or Advertisements niust be addressed 
to the Publishers, NOY to the Editor, 


NATURE 


349 


THURSDAY, AUGUST 29, 1872 


SCHELLEN’S SPECTRUM ANALYSIS 


Spectrum Analysis in its Application to Terrestrial Sub- 
stances, and the Physical Constitution of the Heavenly 
Bodies. By Dr. H. Schellen, Director der Realschule, 
1.0. Colozne. Translated from the second enlarged 
and revised German edition by Jane and Caroline 
Lassell, edited, with notes, by W. Huggins, LL.D., 
D.C.L., F.R.S, (Longman and Co., 1872.) 


T is not difficult to deliver interesting lectures or to 
write an instructive book on spectrum analysis, The 
rapid succession of brilliant discoveries in this new 
branch of science, the amount of fundamental facts 
added by it to human knowledge, especially in the 
field of the cosmical world, assure the lecturer or writer 
appealing to the intelligent but not scientific public of 
useful and legitimate success. But what is not so easy to do 
is to interest at the same time the ges du monde and 
scientific men, by offering a selection of the most recent 
discoveries in a bright and literary form attractive to the 
former, and yet keeping for the latter the appearance of pre- 
cision, and exactness of the numerical results. 

All these conditions are very happily filled in “Schellen’s 
Spectrum Analysis,” edited by Mr. W. Huggins from the 
second German edition. I shall commence by giving a 
brief account of the chief points of the book, 

The first part, mmtroductory, is occupied by a descrip- 
tion of the artificial sources of high degrees of heat and 
light, of which the study is so intimately connected with 
the chemical and astronomical phenomena embraced 
in the field of spectrum analysis; various apparatus, 
for instance, the gas-burner, the magnesium lamp, 
the Drummond lime-light, the electric spark of the in- 
ductioa coil, the Geissler’s tube, and the electric light 
produced by voltaic batteries are described, and the prac- 
tical adjustments are briefly but sufficiently referred to 
for a good understanding of the subject. 

The second part is devoted to an elementary abstract 
of the geometrical and mechanical properties of light. 
The fundamental analogy octween light and sound is 
developed, in order to explain to a reader unlearned in 
optics how the colour of a ray is the corresponding ele- 
ment of the pitch of a musical sound, and how it is pos- 
sible to define a coloured ray by the time of its luminous 
vibrations. The description of refraction phenomena, espe- 
cially the paths of rays through a prism, leads naturally to 
the separating process of the different colours on which 
spectrum analysis is founded. 

Some examples of such an analysis of light by means 
of a prism are given, amongst which we may mention 
the screen-projections of the spectra of the clectric, sun, 
or magnesium light ; a sufficient number of illustrations 
enables every one easily to repeat the experiments. 

A considerable number of chapters is devoted to the 
construction of the simple and compound spectroscope, 
The chicf points of this construction, especially the con- 
trivances for the simultancous comparison of two spectra, 
the determination of the position of lines in the spectrum 


VOL, VI, 


are carefully described. Afterwards a practical account 
of the methods for exhibiting spectra of terrestrial sub- 
stances, for instance, metallic salts volatilised in a gas- 
burner, &c., will certainly interest chemists. 

The beautiful appearance in the spectroscope of heated 
gases in Geissler’s tubes, their bright lines, and also the 
important question concerning the change of spectra 
with temperature and pressure, all these subjects are 
sketched in general outlines ; it is nevertheless to be re- 
gretted that an account of the beautiful experiments of 
MM. Frankland and Lockyer have not a place amongst 
these descriptions ; the difficult problems raised by these 
experiments are not completely solved, and we by no 
means can accept every assertion developed in this inte- 
resting chapter. 

The curious absorption phenomena to be observed in 
the spectrum analysis of light whichhas passed through cer- 
tain liquids, especially of organic origin, deserved a pecu- 
liar notice; the author has not neglected to describe 
one of the most remarkable spectra—the absorption-bands 
of the blood, and to indicate what advantage natural his- 
tory is able to derive from such observations even on 
microscopical objects. 

An interesting chapter contains the theoretical and ex- 
perimental explanation of the reversal of the spectra of 
gaseous substances. This phenomenon, studied indepen- 
dently by Foncault and Angstrém, and definitely general- 
ised by l\irchhoff, is perhaps the chief point of the history 
of spectrum analysis, and certainly the beginning of its 
utilisation as a powerful method of investigation. 

The only practical example of reversal given in the 
book is that of sodium vapour ; but recent experiments have 
proved that nearly all metallic vapours heated conveniently 
in the voltaic arc show the reversal of a great number of 
bright lines into black ones. 

The third part of the book, the most important in ex- 
tent and results, is devoted to the application of the 
spectrum analysis to the heavenly bodies, 

The sunlight, according to its brightness and to the 
peculiarities of its spectrum, is the best and easiest ex- 
ampleto study. The dark lines in infinite number which 
it shows, called “ Frauenhofer lines,” from the discoverer, 
deserve special attention ; therefore the author has illus- 
trated the description of the sun-spectrum with two sets 
of maps. The first is a reduction of Kirchhoff’s maps 
engraved on wood, representing in several tints the lines 
from A to GC; the second series is a reduction to about 
half size of the admirable wormal solar spectrum of 
Angstrém, in which the Frauenhofer lines from a to 
H,H, are co-ordinated according to their wave-lengths. 
The accuracy of these lithographic plates is really wonder- 
ful ; they will have the great merit of introducing amongst 
physicists and astronomers the wave-length scale for the 
designation of lines instead of Kirchhoff’s scale, which is 
an arbitrary one ; and in any case they will facilitate the 
transformation of the data from one to another. I must 
add that Angstrém’s maps have been introduced into the 
present edition by the English editor, and that such an 
addition is certainly one of the greatest attractions of 
this book for scientific men. 

A good abstract of Kirchhoff’s and Angstrém’s memoirs 
on the coincidence of the dark solar lines with the bright 
lines of metallic vapours leads to the hypothetical con- 
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stitution of the sun; this problem is so difficult, that 
it is necessary to leave to every one the responsibility 
of his own ideas on this subject. I ask, then, for per- 
mission to decline any critical notice of this part of the 
book. 

1 must mention also a useful description, illustrated 
with maps, of the telluric and atmospheric lines from 
the works of Brewster, Gladstone, Angstrém, and Janssen. 

The remaining part of the book is entirely devoted to 
the most delicate applications of spectrum analysis toastro- 
nomy. A preliminary description of the sun-spots, facul:e, 
and other peculiarities of the surface of the sun, of the promi- 
nences round the disc, and so on, is given before the 
spectroscopic process for analysing these appearances 
is introduced, and enables the reader to understand very 
well the difficulties of the problem and the interest of its 
solution. I must mentionespecially the interesting account 
of the three total solar eclipses of 1868, 1869, 1870. A 
large series of drawings and photographic fac sdmi/cs 
give the best idea of the phenomena, and show the 
improvements due to photography and spectroscopy ; the 
relatively great extent devoted to this account is justificd 
by the importance of the subject ; the spectrum analysis 
of the prominences is in fact one of the most considerable 
results obtained for a long time in the sciences of 
cosmogony. 

Now from this discovery of Janssen’s it is easy to obseive 
every day the solar prominences by utilising the bright 
lines of their spectrum. Janssen’s method, discovered in 
India soon after the eclipse of 18638, was independently 
discovered again some weeks after by Lockyer, who has 
the real merit of announcing two years before the 
possibility of such an important observation, and 
would very likely have had the honour of priority if he 
had had beforehand the material means of carrying out 
his designs. 

Schellen’s book contains a complete account of the im- 
proved telespectroscopes of Lockyer, Respighi, Secchi, 
Huggins, Janssen, Young and Zéllner, and a beautiful scries 
of coloured sketches, representing some daily observa- 
tions of prominences all varying, but truly characteristic of 
their form. 1 must confess, however, that some of those 
beautiful pictures seem to me rather too much embellished 
by the imaginative fancy of one of the observers. The 
sun-spots and faculze observed with a telespectroscope 
give a good number of new facts which have led Lockyer 
and Secchi to the most important inductions upon the 
constitution of the sun. 

The spectroscope, as it is known, is able to give an 
exact measurement of the proper velocity of the luminous 
podies. A German physicist, Doppler, deserves to be 
mentioned as the first who called the attention of astro- 
nomers to this subject, though a good number of his 
assertions may be incorrect. After him, Fizeau, a French 
physicist, to whom we are indebted for the first determi- 
nations of the velocity of light on the surface of the earth, 
showed the errors of Doppler in a little paper not very 
well known, published in 1849 (*‘ Bulletin de la Société 
Philomatique de Paris”), and calculated the apparent 
change of refrangibility which would be produced by the 
proper motion of some heavenly bodies ; but no direct ex- 
periment was made before the complete app'ication of 
spectrum analysis to the sidereal phenomena. In this 


way Schellen’s book gives a good abstract of the warks of 
Huggins and Secchi, In these researches the velocity of 
rotation of the sun was to be tested as a verification of 
the general law of the phenomenon. I ought to say, that, 
the rather discordant results want a theoretical analysis, 
because the problem secms to me, in the case of the sun, 
more complicated than it appears at first sight. How- 
ever, the influence of the velocity of the gas streams, 
especially of hydrogen, which constitute the greater part 
of the prominences, is unquestionably verified by 
Lockyer’s observations. Inthe same way Huggins has 
proved and determined the proper motion of Sirius by 
the apparent change of refrangibility of the F line. 

The remaining part of the book is devoted to stellar 
and meteoric spectrum analysis. It is impossible to give 
a superficial notice of the beautiful researches of Huggins 
and Secchi, researches which are always going on; the 
reader will find with interest various important results of 
these studies—for instance the existence in many stars of 
a good number of terrestrial substances—hydrogen, 
nitrogen, magnesium, sodium, &c. 

One of the most interesting facts is the observation of 
the temporary star which appeared in May 1856 ; the great 
brightness of the star was due, as indicated by the spectro- 
scope, ta an immense mass of incandescent hydrogen. 

At the end of the work the author gives some very im- 
portant observations of Huggins and others on the 
spectrum of nebule ; the chief result is the possibility, 
with the aid of the spectroscope, of distinguishing by 
the composition of their light the true nebula from the 
clusters of stars. 

Finally, a description of the spectrum of the aurora 
borealis, the identification of its bright lines with some 
bright lines of the solar corona, a description of various 
meteors, lightnings, and their spectra, show into what diffi- 
cult objects this new branch of science has pushed its 
investigations, 

On the whole, this book must be considered as a good 
type of a “ popular work ;” it deserves the attention of 
the public, and the esteem of scientific men ; and finally, 
it recommends itself by a gracious side. It was trans- 
lated into English by two ladies, who have had the double 
merit of giving a proof of their good scientific taste, and 
of showing an example of the help which their sex is able 
to afford to science. CORNU 


OUR BOOK SHELF 


Health and Comfort in House-butiding. Wy J. Drysdale, 
M.D., and J. W. Hayward, M.D. (London: E. and F, 
Spon, 1872.) 


Sewer-gas, and how to keep tt out of Houses. By Osborne 
Reynolds, M.A, (London : Macmillan and Ca., 1872.) 


THE first of these works supplies a want long felt by 
that section of the public who are desirous of obtain- 
ing a good supply of fresh air in their houses, without 
being subjected to the cold draughts usually associated 
with almost every system of ventilation. The book is 
most carefully written, and is evidently the result of much 
thought, time, and intelligent labour. After reviewing 
very fairly the systems of ventilation which have been 
proved to be ineffectual for supplying fresh warm air to 
the whole of a house, although perhaps very appropriate 
for single rooms, we are teld that the key-note of this new 
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system consists in utilising the kitchen fire, which is 
almost constantly kept alight in summer and in winter. 
* Endeavour is made to prevent the air from  enter- 
ing the house at all except by the inlet provided in 
the lowest story of the house, with conditions available 
for the warming, cleaning, disinfecting, or otherwise im- 
proving the quality of the incoming fresh air, and regu- 
lating its quantity ; the fresh air is then conducted into 
the central private hall, which is protected from smells, 
and all other means of pollution: it is from this private 
hall that the rooms draw their supply, even when the 
doors are shut. Having served its purpose in the rooms, 
the air is drawn off through the ceiling into the foul air 
chamber, and thence down and behind the kitchen fire, 
up the chimney-stack, and discharged high up in the 
open air, all possibility of back draught being prevented 
by the length and heat of the exhausting-syphon.” It 
is a work which can be highly recommended to the 
officer of public health, the architect, and the householder, 
asa guide to the true principles of healthy ventilation. 
In “ Sewer Gas; a Handbook on House-drainage,” we 
have a very simple and original plan suggested for pre- 
venting noxious gases and exhalations from drains enter- 
ing our houses. It is shown that these gases, being speci- 
fically lightcr than atmospheric air, frequently ascend in 
pipes, and that they are also occasionally drawn in 
by the suction caused by the warmth of a house through 
accidental crevices in the drain pipes. It is proposed to 
remedy these evils by doing away with all traps except 
those connected with the pans of closets, and by placing 
a large trap in the pipe which connects the house drains 
with the sewer. A plan of this trap is given, showing 
that it is easily accessible, and can be cleaned at any time 
by even an inexperienced workman. The subject is one 
of even more importance than good ventilation. When 
we recollect that one of the most valued lives in Great 
Britain has been so recently imperilled from a mere defect 
in a system of drainage, we cannot too highly estimate 
the efforts of those who suygest, both by precept and ex- 
periment, the adoption of such measures as will ensure 
the safety of all sensible householders. 


PI STOTIDIRS TOP Ai gh taVOVOMONS 


[ Tre Editor does not hold himself responsible for opinions expresset 
by his correspondents, No notice is take of anonymous 
communications. | 


Hindrances to Students of Mathematics 


Ir was the opinion of Dr. Samuel Johnson that everything 
ought to be persecuted in order that we may know whether 
it is worthy to live or not. There is, doubtless, a good deal of 
truth in this opinion, and the idea or the man that cannot endure 
and overcome a considerable amount of difficulty is of but little 
value. Still there must be a reasonable limit to persecutions and 
difficulties, and hence I hope that the praiseworthy efforts of the 
Inglish mathematicians to improve their text-books of geometry 
will be successful. 1n considering such a matter as the improve- 
ment of text-books, an extensive knowledge of the experience of 
all classe. of students will be valnable, and as many of the 
mathematical books profess to be written for those who are not 
fortunate enough to bave a teacher, an acconnt of the difficulties 
which such a one has experienced may be of some interest. 

1. I place first among these difficulties the practice common to 
nearly all mathematical writers, of restricting the number of 
axioms or fundamental assumptions, making them fewer than 
they naturally are. It is worse than useless to attempt to prove 
something that is self-evident, or which is so nearly so that it is 
impossibie to make any proof illustrate it. In all such cases it 
would be better to state frankly and clearly that we make an 
assumption, depending on ob:ervation to justify it. Anexample 
of this snperfluous proof may be found in many of the books on 
rational mechanics, where we are told that a body cannot move 
out of the place of the forces, becanse we know of no reason 
why it shonld move to one side rather than the other ; therefore, 
&c. Of useless definitions we have an example in a popular 
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work on arithmetic, where we are told that ‘‘ time is the measure- 
ment of duration,” and a few pages further on that ‘‘ duration is 
a portion of time.” Allied to this is the contemptible habit of 
those who explain, with kind condescension and with great detail, 
all insignificant matters, while at the same time they cover up or 
dodge by some such phrase as ‘‘it is evident” the really difficult 
points. 

2. I do not object to a frequent and thorough application of 
the differential caleulus in a text-book, and such an application 
seems to me better than the coarse processes under which this 
calculus is sometimes concealed ; but there is a habit, common 
to young writers, of introducing forced and difficult demonstra- 
tions where more simple ones would be better. An illustration 
may be found im one of our best books on astronomy. In the 
first edition of this book the author gave a long and difficult 
demonstration of the well-known formulz: for the transformation 
of rectangular co-ordinates in a plane. The demonstration was 
made to depend on the solution of functional equations by means 
of the differential calenlus, and is an awkward thing to place at 
the beginning of a text-book. In the second edition, having 
removed this demonstration and supplied its place by a simple 
one, the author has made the first chapter of his book the best 
synopsis of spherical trigonometry that I know of. 

3. An error of the English text-books written by Cambridge 
men is, J think, the great number of examples given at theclose 
of each chapter. At least one-half of these should be omitted. 
It is agreat mistake to keep the student lingering over the never- 
ending questions of conic sections, of maxima and minima, &c., 
and to give him the habit of solving petty problems, when he 
should be led forward as soon as possible to the study of the 
memoirs of those who have created the science. In this con- 
nection it seems to me a mistake in treating the differential 
calculus to con‘’ne ourselves rigorously to the notion of a limit. 
Although the doctrine of limits may be the only logical founda- 
tion ofthis calculus, {tne student as he advances must soon become 
familar with differentials, and it is well that he should make 
their acquaintance in his text-book. 

4. A defect, perhaps of teaching rather than of text-book, is 
the ignorance of all American students of numerical and 
logarithm calculations, and from my slight observation I infer 
that such is the case also with English students. It is not un- 
common to hear such calculations spoken of with contempt, but 
there is nothing that gives one a clearer idea of the meaning of 
analytical formule than to make a numerical application of them. 
In this matter it seems to me that the assistance of a teacher is 
of much more importance than in dealing with theoretical diffi- 
culties, since with these a student must generally be left to him- 


' self, while a little advice from a skilful computor will save the 


beginner much time and trouble. 

5. Finally I mention, as a source of some confusion and per- 
plexity to the student, the changes of notation and the introduc- 
tton of new names. Some such change and inventions will be 
necessary with tbe progress of science, but any which tend} to 
mar the symmetry of analytical expressions, and render less easy 
the reading of the great mass of mathematical literature that we 
already possess, should be avoided. To call a well-known func- 
tion a ‘‘wonnumetonomy,” or a ‘* subcontra-wonnumetonomy,” 
does not of course endow it with any new properties, or make 
its discussion one whit easier, although we may gain a slight ad- 
vantage in the way of brevity of reference. For my own part I 
hope that this introduction of words of thundering sound, and 
the calculation of almost interminable formule, for which no 
more ingenuity is required than for a numerical calculation, is 
onty premonitory to the invention of a calculus of operations 
which shall furnish us with shorter and more powerful methods 
of investigation. AsapH HAL . 

Wasbington, August 16 


Jeremiah Horrocks 


In the course of research (for literary purposes) concerning 
Jeremiah Horrocks, the astronomer, born at Toxteth, near 
Liverpool, 1619, I have been unable to discover his parentage. 
Conld any of your readers help me in this matter? 


London, Ang. 12 1D, 


The ‘Mors Electrique ” 


WITH reference to your notice of M. Sidot’s ‘‘ Mors Electri- 
que,” I may mention that in India it has been proposed to use 
Magnete Electricity for the purpose of starting a jibbing horse, 


82 
by passing a spark between two points attached to the breeching. 


I belicve this would be really practicable and useful. 
Angust 9 J. F. TENNANT 


WAGNETICAL AND METEOROLOGICAL 
WORK AT BOMBAY 
W 1; 


have received from Mr. C. Chambers, F.R.S., the 
Director of the Colaba Observatory, Bombay, 
three memoirs, to appear eventually as appendices to the 
volume; observations dealing with (1) the Absolute Di- 
rection and Intensity of the Earth’s Magnetic Force at 
Bombay, and its Secular and Annual Variation, (2) on the 
Lunar Variations of Magnetic Declination at Bombay, 
and (3)a description of a new Self-Registering Rain 
Gauge. In the first memoir Mr. Chambers refers to the 
diminution of terrestrial magnetic action with increase of 
height above the ground. He states, “] am aware that 
experiments have at times becn made to determine the 
effect upon the terrestrial magnetic force, of change of 
clevation or depression, both upon mountains and in 
mines ; and it may be that such have becn made also upon 
high buildings ; but excepting the observations made in 
the vaults of the Paris Observatory, which I have not 
seen any discussion of with reference to this point, 1 
believe that no long series of obscrvations—capable of 
detecting small differences of the kind now pointed out— 
have been made elsewhere than at Bombay ; and that 
the facts so strongly brought to light by the Bombay 
observations have not previously been forcibly com- 
mented on. It has now been shown—by the discussion 
of independent observations in each case—that diminu- 
tion of effect with increase of height extends to—(1) the 
Secular Variation of Declination, (2) the Sccular Variation 
of Horizontal Force, and (3) the Diurnal Inequality of 
Horizontal Force. Consistent testimony of this kind— 
even allowing for the possibility of explaining the first 
case on a different hypothesis—gives probability to the 
supposition that the phenomenon of sensible diminution 
of terrestrial magnetic action with moderate and practi- 
cally attainable elevations above the earth’s surface is 
gencral.” 
The object of the new rain gauge is to produce a com- 
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plete record of rain-fall by means of photography, with | 


this additional advantage, that whenever a barometer ts 
kept in continuous operation there need be no additional 
expense in working the rain gauge. 


SCIENCE IN F:lPAN * 


P ROF. W. E. GRIFFIS writes us a very encouraging 

letter from Fukuwi, Japan, where he is giving practi- 
cal instruction in a chcmical laboratory established a year 
ago, Sixty students attend his daily lectures on chemis- 
try and physics, properly illustrated by experiments, and 
twelve students do actually practise in the chemical labo- 
ratory. What he says of Japan is equally true here in 
the United States, only that the rubbish of astrology and 
Chinese philosophy, which prevent rapid progress there, 
are here represented by notions not less common nor less 
obstinate. He says :—“ In teaching physical science in 
Japan, one has need to begin at the lowest foundation, to 
demonstrate everything, and to clear away much rubbish 
of astrology, Chinese notions of philosophy, falsely so 
called, &c.; yet the students are fairly intelligent, and 
promise hopefully to fill, in some measure, the greatest 
educational need of the country—good teachers.” 

The following will also merit attention :—“1t may please 
you to know that Japan, just entering upon her course of 
modern civilisation, has begun by not only assigning a 
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foremost place to physical scicnce in her schools, but has 
already established several laboratories, in which students 
receive practical instruction from German and American 
professors. The chief laboratory in Osaka is presided 
over by a Genrnan professor, having nearly one hundred 
students. Another laboratory, it is expected, will be 
established in Yeddo. There is one in the province of 
Kaga, in charge of a German professor; another, also un- 
der a German, is at Shidzoka, in the province of Suruga. 
The laboratory in l'ukuwi, province of Iecheyen, has been 
established nearly a year.” This is the laboratory of 
Prof Griffis, above spoken of. 

lt gives us, indced, great pleasure to record these sig- 
nificant evidences of progress in the far-off Japan. These 
facts, as well as many others, show that at length 
commerce, the arts, and physical science, have com- 
menced their missionary career in Japan, and will soon 
introduce the blessings of civilisation in that great country 
leaving the Japanese and Chinese gods to take care of 
themselves, if they can, 


LHE “HASSLER” ENPEDITION 


THE GALAPAGOS ISLANDS 


gp numbers of NATURE for July 11 and 18 contain 
reports from Prof. Agassiz himself of his Hassler 
I-xpedition ; we are glad to be able to furnish the follow- 
ing continuation of these reports from a writcr in the 
New York Tribune who accompanies the Expedition :— 
“About sundown on Thursday June 6 we bade good-bye 
to the Ossipee and to Payta, and, with a fair wind and 
sinooth sea, started for the Galapagos. Darwin’s account 
of this archipelago had excited our curiosity and interest 
to the highest degree. Of course our visit was all too 
short to settle the many interesting questions which his 
narrative suggests. We landed on Charles early Monday 
afternoon, June 10, and left early Wednesday morning. 
We landed at Tagus Cove, on Albcmarle, Thursday morn- 
ing, and remained until Friday afternoon. On Saturday 
at noon we anchored off James Island, and remained until 
Sunday at to o’clock, when we visited Jervis Island, and 
remained until sunrise on Monday, We anchored at Inde- 
fatigable Island on Monday by 9 o’clock A.M., and were 
detained repairing our engine until Wednesday afternoon, 
June 19, when we started for Panama. In so bricf a visit 


| to so remarkable an archipelago, no conclusions can pro: 


perly be drawn from what we did not see, and yet onc of 
the most interesting points of inquiry was precisely one 
that can be definitely settled by negative testimony only— 
the inquiry whether plants and animals found on one 
island arc wanting on the other islands in the group, 
That this should be the case is not incredible ; even on 
the continent we sometimes find plants and animals con- 
fined to very narrow localities. And although we had a 
very limited opportunity to examine the five islands on 
which we landed, our observations, as far as they go, tend 
to confirm the statements herctofore made that the Gala- 
pagos have a fauna and a flora decidedly of an American 
type, yet decidedly peculiar to themselves, and that even 
each island differs from the other islands ; nay, that this 
difference extends, in some degree, to the fishes in the 
bays around their shores. 

“ The islands are to my eye much more recent in their 
formation than Juan Fernandez. Indeed, Narborough and 
Albemarle have so fresh a look that you could easily 
believe that there had been extensive eruptions there 
within the present century. Immense domes, 4,000 to 
5,000 feet high, stand upon very flat truncated cones, 
twelve or fiftecn miles in diameter. Over the whole sur- 
face of such mountains are scattered craters, chimneys, 
and small truneatcd cones. From many of these craters 
streams of lava have flowed toward the sea, some of them 
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spreading out to milesin breadth and miles in length, 
and this lava is so fresh and black that as you walk over 
it you scarce find even a lichen adhering to it; it is a 
rough field of hard black slags or clinkers. This crust of 
cooled lava is cracked into rude hexagonal blocks of from 
six inches to several feet in diameter, and between the 
blocks you may find cracks so fine that the rain will 
scarcely penetrate them, or you may find chasms a yard 
in width and many feet in depth. The thickness of this 
crust also greatly varies. Here may bea swelling in the 
ground, a little hillock bursting at the summit, and show- 
ing a lava-crust of unknown thickness, and a few yards 
off a similar hillock, or a black ridge, may show through 
its openings that it is a mere shell, from which the fluid, 
molten contents were drained ; while the crust was barely 
thick enough to sustain itself. The general level of the 
field is thus diversified by innumerable pits, caves, small 
cones, and craters, which, especially in such hard, rough 
material, make it a very “hard road to travel.” The re- 
maining surface of the mountain is similar, but composed 
of older lava, in the cracks of which a few scattered trees 
and bushes find a foothold, and give a meagre clothing to 
the land. Occasionally a patch of volcanic sand, or sand- 
stone, gives the vegetation a better chance. The more 
eastern islands of the group are simply like these better 
parts of the western. There were many indications that 
our visit was in a time of drouth—for example, an abun- 
dant growth of a delicate fern, Adfantum, on James 
Island, was withered to the roots. This drouth may have 
been one reason why the whole archipelago, with the ex- 
ception of Jamcs, and small patches on Jervis and Inde- 
fatigable, had a blasted look. The trees and shrubs were 
nearly all leafless, and the bark of the two most abundant 
species was light gray, almost white. Two kinds of 
prickly pear—O/fuztia and a cactus more like a Cerens— 
made a striking contrast to this white shrubbery, lifting 
their solid dark green masses high above the bushes and 
dwarf trees, particularly on Indefatigable, where all three 
kinds abounded. 1 saw in the short rambles which |] had 
to take only one really fine kind of tree; it was a straight 
trunk, very smooth, glossy bark, vigorous branches, and 
grew on James Island. It was entirely leafless ; but the 
dead leaves and fruit pods under it showed that it be- 
longed to the great family in which our locusts and coffee 
bean are placed; it had large trifoliate leaves, and a 
bright scarlet bean. Another tree of the same family had 
a very singular appearance ; the plant itself looked like a 
dwarf walnut or butternut; the pod was very thin and 
narrow, but carried four thin wings half an inch wide, thin 
as paper, standing at right angles, and extending the 
whole length of the pod. 

“The geologists were quite successful in getting speci- 
mens of various animals. Over fifty different kind of fishes 
were obtained, and of these over three-fourths are peculiar 
tothe Galapagos. Of the Galapagos, from which the islands 
are namcd, and in which they once so richly abounded, 
we only gat a few specimens, and those very small com- 
pared with those of olden time. They have bcen so 
eagerly hunted for their flesh that they have been driven 
from the more accessible places, and stand a good chance 
of being altogether exterminated. Their brethren in the 
sea, the tortuga or sea-turtle, we saw in abundance, and 
got some very fine specimens. There are, as is tolerably 
well known, two other reptiles for which this archipelago 
is famous—two lizards of a genus not found elsewhere, 
and very peculiar in their habits, The Spaniards called 
them iguanas, from their resemblance to that reptile in 
the West Indies and Central America. But they differ 
so much from their American cousin that they ought to 
have a name of their own ; and if the scientific slmdly- 
rhyncus looks too formidable, let us translate it and call 
the creature a Bluntnose. On Charles Island we found 
abundance of the crested Bluntnose climbing with great 
agility over the rocks near Black Beach. The creature 
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is about 30 in. long, nearly black, the old males having 
a deep red hue on the sides. It swims with great ease 
by its flat tail, and uses its long fingers and long nails for 
scrambling on the rocks, holding them while swimming 
close to the body. ‘There is nota trace of web-footedness 
about them, and they make no use of the feet in swim- 
ming. They live on sea-weeds from the rocks in deep 
water, and their expression is mild and herbivorous, with 
a little clear, innocent eye. I was prepared for something 
hideous, and was agreeably disappointed. In another 
respect our experience differed from Darwin’s, for we 
sometimes had no difficulty in frightening them into the 
water, and they came fearlessly swimming about the 
Flassler as she lay in Tagus Cove. These crested Blunt- 
noses we found upon all the islands. The slightly crested 
Bluntnose we found only on Albemarle and Indefatigable. 
Its scientific name might mislead one, for its head is just 
as much crested as its aquatic brother’s. The only diffe- 
rences between them apparent at first sight are these :— 
The terrestrial animal is somewhat stouter, his nose is 
longer, his eye brighter, his tail less flattened and less 
crested, and his colour is a dusky orange, deepening into 
brown on the hindquarters, His habits of life are very 
different, as he does not go near the sea, but lives upon 
land plants, and makes a burrow for himself in the sand 
and among the fragments of lava. He spreads his hind 
legs flat on the ground, raises his chest to the height of 
his fore legs, and then nods and winks at you in a very 
odd way. It looked to me very much like swallowing, 
and I thought it possible that the creature, with his head 
in that position, swallowed air like a toad, as a means 
of breathing—swallowing into the lungs, not into the 
stomach. 

“One of our most interesting adventures was landing in 
a little bay full of seals, so tame, or rather so little afraid of 
men, that we could tramp past groups of sleepers on the 
beach without awakening half of them, and without appa- 
rently frightening half of thosc that we did awake. They 
seemed to be fond of crawling under bushes just above 
high-water mark, and sleeping, two or three in a place, 
huddled close together. Under one bush lay a mother and 
her two cubs, so fearless that one of our officers held a 
piece of cracker to the old one, and she smelled it in his 
fingers as fearlessly as if she had been a pet dog. The 
cubs quarrelled with each other as to which should cuddle 
nearest the mother, and they all three snarled and snapped 
at the flies in the manner of a sleepy dog, and all this while 
a party of ladies and gentlemen, creatures as large as the 
seals, and which the seals could scarce have seen before, 
stood looking on within touching distance. These seals 
had much more length of arm, and used their arms more 
in the manner of a quadruped than I had supposed any 
seal could do. J saw them walk on the beach with the 
whole chest clear of the ground, and even jump upon the 
sand. Their favourite gymnastic exercise, however, was 
to lie upon their backs and roll in the manner of a horse. 
The tameness of these seals and of many of the land 
birds was very surprising ; the Bluntnoses were more shy 
than we had expected. I repeatedly put my fingers with- 
in half an inch of little yellowbirds and phebes, and with- 
in six inches of mocking-birds. On James Island the 
birds were so numerous and so tame that while I was try- 
ing the experiment whether whistling to a yellowbird would 
divert his attention so much as to make him allow me to 
touch him, six other birds—including two mocking-birds 
—came up and alighted on twigs within two yards of the 
yellowbird, to see what was going on between us. As for 
the flies, their tameness and pertinacity of adhesion at the 
Galapagos goes far beyond all travellers’ accounts. I 
knew a good housekeeper in New England who affirmed 
that house-flies could not be driven out of a room un- 
less you struck and killed one or two, in order to show 
the others that you were in earnest. You cannot 
drive the Galapagos flies from you even with that 
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expedient. The birds and seals are not frightened by 
being stoned or shot ; they don’t know what stones and 
guns mean, and the flics are not frightened or discouraged 
by having any amount of their comrades killed. When a 
boat was coming off shore, the nsual occupation, in order 
to prevent carrying the nuisances on board, was for every- 
body to be picking the flies off themselves (almost as they 
would burrs), killing them and throwing them into the 
water from the time of leaving the beach to the arrival on 
the deck of the ship; and the last fly slaughtered before 
you go into the cabin Is no more afraid of you than the 
first onc you slew at the beach. They are not biting flies— 
we have escaped trouble from mosquitoes and biting fics 
during the whole voyage—but they are crawling, tickling, 
adhesive, tantalising creatures. It was pleasant to find 
here at the Galapagos a species of penguin, smaller and 
more sober in dress than our old friends of the Straits of 
Magellan, but with the same winning, cunning manners 
that made the birds in the Straits such favourites with our 
party. And while speaking of the birds of these islands, 
I would not forget the splendid flamingocs, six feet high, 
of which we got many fine specimens. They sailed about 
in parties of twelve or twenty birds together, making long 
lines of scarlet flame floating through the air. We tried 
their flesh on the table, and found it the most delicious 
game, fully equal to the canvasback, as it seemed to us. 

*“ Onc lesson 1 must confess to having learned at Inde- 
fatigable Island. 1 saw there indisputable proof that the 
surf of the sea is capable of rounding angular fragments 
of lava into pebbles, somewhat resembling in shape (but 
not atail in polish and grooving) glacial boulders. 1 had 
always from boyhood doubted the power of the sca to 
make angular fragments round ; I had supposed that the 
action of the snrf upon such fragments would be simply 
to pack them intoja sort of McAdam’s roadway. And 
even now, having had this proof that under peculiar cir- 
cumstances the sea can make a tolerable imitation of 
drift, I am not a whit more ready to believe that the sca 
made the drift itself. You may prove to me experimentally 
that flour can be made from wheat with a pestle and 
mortar, but that will not convince me that the flour 
markets of the world are thus supplied. There are one 


or two little colonies on the island, but the colonists have | 


a hard life, and there can hardly be any agriculture there 
for centuries to come. At present the two main products 
of the islands are terrapins (galapos), which are almost 
exhausted, and wild pigs, which are of little worth, and 
which are destroying the wild plants and animals. The 
archipelago offers at present a fine opportunity for a 
naturalist, who desires to make a residence here for several 
years, and thoroughly explore their structure and their 
productions, to throw a strong light upon the great modern 
question of the origin of species, and the doctrines of 
evolution. Younger than Juan Fernandez, purely volcanic, 
bringing no seeds with them from the bottom of the sca, 
not having had time to alter and amend spccics intro- 
duced from the mainland, how did thesc islands come in 
possession of their peculiarly organised beings—their 
Bluntnoses for example? This was the question con- 
stantly recurring to me during my visit to the Galapagos, 
as it had been at Juan Fernandez. Prof. Agassiz gave us 
a little talk one day on our way to Panama, and discussed 
the same point. Expressing his warm admiration for 
Darwin’s moral and intellectual character, and earlier 
scientific labours, he said that he considered his present 
influence on science very pernicious as favouring the habit 
of ‘filling up the wide gaps of knowledge by inaccurate 
and superficial hypothesis.’ What we need in order to 
extend our knowledge of the origin of species, is not 
hypothesis and speculation, but a careful collation of 
facts, and a careful extension of our observation of 
facts. The hypothesis that the differences of species 
were produced by variations taking place in un- 
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events, strongly negatived by this occurrence of such 
marked peculiarities of difference from the surrounding 
world, in an archipelago that belongs wholly to the pre- 
sent geological epoch, and has not existed an indefinite 
time. twas very pleasant to us all to hear this greatest 
and most earnest opponent of Darwin rendering with such 
manifest sincerity his tribute of admiration for Darwin’s 
genius and industry, and confessing with such evident 
pride his warm personal love toward him. As to the 
question of the origin of species, I think we were all will- 
ing to Icave it a question. Darwin’s hypothesis of 
gradual variation of species, and the natural selection for 
preservation of those whose variations were favourable to 
them in the struggle for life, seems to me to have few facts 
to sustain it, and very many to oppose it. At the same 
time it must be conceded that all the maxims of meta- 
physics and theology combine in assuring the man of 
science that he is always right in assuming the utmost 
paucity of original causes. The universe is certainly 
framed with infinite skilland wisdom, and there never will 
be found two different things, where one would answer. 
If the present existing forces of nature can bring an Am- 
blyrhynchus and an Iguano ont of one common parent, 
it would have been a waste of creative power to make two 
parents ; that concession to the doctrine of evolution is 
demanded by philosophy and the principle of least action. 
But the facts of zoology seem to me to indicate clearly 
that the present acting forces of nature can do no such 
thing. 


TEER TERE HOROUTS IONS Ti IKGUESIEIS 


(ye July 28 last died Prof. Kaiser, Director of the 

Leyden Observatory. 

Kaiser was born on June 10, 1808, at Amsterdam, 
where he was educated by his father, and, after the latter's 
death, by his uncle, J. F. Kaiser, himself a zealous pro- 
moter of astronomical research. In 1828 young Naiser, 
whose love for astronomy had at an early period shown 
itself, was appointed assistant at the Leyden Observatory, 
which was then superintended by Prof. Wylenbrock. Till 
1837 he remained in this position, improving himself by 
the study of all the best works in his department, when 
he was appointed Professor of Astronomy in Leyden 
University and Director of the Observatory. It is well 
known that this appointment marks the beginning of an 
epoch in the history of astronomy in the Netherlands. 
3y umvearied exertions he soon collected some good in- 
struments, and by means of his numerous and partly 
popular lectures he kindled such an interest in astronomy 
among the people that, in the year 1856, one of the items 
in the Budget was the cost of erecting a new Observatory. 
This he entered in 1860, furnished with many new instru- 
ments. This was followed in 1866 by permission, obtained 
through his never-tiring exertions, to publish “ Annals.” 
Notwithstanding that in the spring of this year he was 
seized with severe chest disease, which became a sad hin- 
drance to his Jabours, he occupied himself with the editing 
of the * Annals,” and with the improvement of the organi- 
sation and instruments of the Observatory. On the 4th 
of November last he set to work to perform some calcula- 
tions necessary to complete a lecture for the third volume 
of the “ Annals,” on “The Measurement of the Diameters 
of Planets,” and on the day after was seized with a 
hemorrhage which made his illness assume a more critical 
character. Even from this attack he might have rallied 
with returning spring, had it not been for the death of his 
wife, with whom he had been happy for 41 years, From 
that blow he never recovered. 

That astronomy has sustained a great loss in Kaiser, 
all who take an interest in the science must feel. 1t is to 
be hoped that ere long a worthy account of his life and 


limited, in indefinitely long periods of time, is, at all | labours will be given to the world, 


NOTES 


THE work of the French Association, whic’, as we have already 
announced, mests at Bordcaux fron the 5th to the 13th Septemher, 
comprehends—rst, At least two general meetings ; 2n1, Meetings 
of divisions and lectures ; 3rd, Scientific excursions ; 4th, Public 
lectures. Of the last there will be four, the first of which was 
to have been by the late lamented M. Delaunay, on ‘‘ The Con- 
stitution of the Sun ;” his place will probably be filled by M. 
Comu. The second public lecture is to be by M. Lroca on 
“The Troglodytes of Les Zysies -” the third by M, Levasseur on 
“Commercial Geography ;” and the fourth by Lieutenant F, 
Garnier, on ‘' The Voyage of the Cambodje and the Political 
and Commercial 7é/ of France in the extreme East.” ‘There 
are to be seven excursions in all, one to the mouth of the Gironde 
for the purpose of observing the changes in the coast-line ; 
another to the pre-historic remains and bone caverns of Zes 
Eysies ; the sixth is to Medoc for the purpose of visiting the 
great vineyards of Chateau-Margot and Chateau-Montrose. 


Tue International Congress of Scientific Archeology was 
opened at Brussels on August 22, with an attendance of 600 men 
of science of various nationalities, including Prof. Owen and 
M. Virchow. After being entertained to luncheon in the lotel 
de Ville, the sacavs adjourned to the Ducal Palace, where, at 
two o’clock the Congress was opened under the presidency of 
M. d'Omalius d'Ialloy, the Belgian senator and eminent geolo- 
gist, who will soon be a nonagenarian, The opening address 
was given by M. Dupont, the distinguished director of the 
Brussels Natural [History Museum, wh» gave a summary of the 
results of the researches relative to pre-historic times in Belgium. 
The Executive Committee, under the|presidency of M. d’Omalius 
d'flalloy, was then constituted. The Belgian vice-presidents 
are MM. Yagemans, van Beneden, and Baron de Wit. The 
vice-presidents for foreign countries are M. Virchow, for Ger- 
many; M. de Quatrefages, for France; Mr, Franks, of the 
British Museum, for England; M. Nilsson, for Sweden ; M. 
Steenstrup, for Denmark ; and M. Conestabile, for Italy. M. 
Dupont, of the Belgian Museum, was installed as sccrctary- 
gencral. The excellent club known as the Cercle slytistigue et 
Littéraire has thrown open its hospitable doors to the members 
of the Congress. On Saturday, Aug. 24, an excursion under 
the auspices of the Congress took place to the valley of the 
River Lesse, a tributary of the Meuse, which it joins not far 
from Dinant. The purpose of the excursion was to inspect the 
prehistoric remains which abound in the numerous caverns that 
exist along the banks of the Lesse. M. Dupont acted the part 
of guide, and his disquisitions at each particular spot of interest 
were followed by lively discussions among the geologists present. 
On returning across the Lese from inspecting the Zrou de ta 
Naulette, one of the over-crowded boats had its balance dis- 
turbed and went down, happily with no worsz result to the 
passengers than a thorough drenching. Among those on board 
was Mr. Franks, of the British Museum, who, with another 
gentleman, gallantly rescued Mme. Royer, Mr. Darwin’s French 
translator. At Sunday’s meeting it was decided to hold the 
meetings of the Congress biennially instead of annually. On 
Monday, 26th, an excursion was made to Mesvin and Spiennes. 
The latter place is supposed to have been a manufactory of 
flint implements, the ground visited being thickly covered with 
flint splinters and unfinished flints. After luncheon the railway 
cutting at Mesvin was visited, where some lively discussion 
ensued, the party subsequently inspecting some pits from which 
the flint for making tools had been extracted. 


THE Government of New South Wales, following the lead of 
Enrope and the United States, has introduced the system of 
telegraphing the anticipations of the weather, and has established 
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certain stations on the coast for indicating the nature of any ex- 
pected storm by means of signal masts. These signal masts 
support two yards, crossing each other at right angles in the 
direction of the cardinal points of the compass. A violent squall 
is to be represented by a conspicuous diamond-shaped signal; a 
heavy sea by a drum; a gale with clear weather is indicated by 
a diamond-shaped signal over a drum; and one with thick 
weathcr and rain by the same signal under a drum. The 
direction in which the wind is blowing is indicated by the parti- 
cular yard-arm between which and the mast-head the geometrical 
signal is suspended. Gale; that are general over a large portion 
of the coast are indicated without the mast-head flags, by the 
geometrical figures. 


We learn that Professor Nordenskjold, the originator and 
leader (under the direction of the Royal Swedish Academy) of 
the Swedish North Polar Expedition, contemplated since 1861 
arrived on the 17th of last month at Tromsé, in Northera Nor- 
way, and sailed away againin the iron steamer J/hev: on the 
21st. Before leaving t hat port for the far north he sent a letter 
to Mr. Oscw Dickson, merchant, of Gothenburg (thanks to 
whose energetic and liberal support the expedition was enabled 
to start this year), givinz a short description of the means at his 
disposal. The plaiof the exgedition is that of wintering on 
the northernmost islets of Spitzbergen (the Seven Isles), wheace 
by the aid of reinJeer sledges an over-ice journey northward 
will be attempted. The professor is ‘accompanied by two 
physicians, a naturalist, an Italian naval officer, a first mate, two 
engineers, ten picked seamen, and four Lapps for atiending the 
reindeer, from forty to fifty of which, with 3000 sacks of rein- 
deer moss and other necessaries for wintering in the Arctic 
regions, have been takea hy another (hired) steamer, the |Oxhe? 
Adant, to the intended winter quarters. The Swedish Govern- 
ment has placed the brig Glad at the professor’s disposal till 
the beginning of winter. This vessel has also started from 
Troms6, having on board a house, in which the exploring party 
is to winter ia the Seven Isles ; she will retura to Troms6, and 
hence take back a second cargo, consisting of coals The ex- 
pedition is in addition furnisheI with 15451b. of paraffin, to 
serve as lighting and cooking material on the sledge journey. 
The house contains six living rooms, one of which is tobe used 
asa workshop, a kitchen, pantry, bath-room, and frost: proof 
cellar. The cxpedition has als taken from Stockholm three 
‘‘ observation sheds.” It is amply provisioned for two years, 
and well supplied with warm winter clothes, among which are 
complete suits of Lappish clothing for every person in the ex- 
pedi:ion. On the sledze joumey, among t other things, rum, 
paraffia, sleeping bags, tents of tarpaulin, a large sleeping car- 
pet, &c., will be taken. Three boats, weighing respectively 
300lb., 200lb., and 150lb., and specially adapted for ice travel- 
ling, with sledges, had been shipped at Copenhagen. To assist 
the Laplanders in the manigement and supervision of the rein- 
deer, they have with them five reindeer dogs. Three live pigs 
form also part of the provisions. Finaily, the expedition is 
well provided with all necessary s-ientific instruments. 


Pro, C, H. F. Peters, of Hamilton College, U.S., has dis- 
covered two more new planets of 11°5 and 12 magnitude re- 
spectively, provisionaily numbered 123 and (22. 


TuE International Statistical Congress has opened at St. 
Petersburg its eighth session since it started its work in 1853, and 
is divided into five sections: the first on questions connected 
wi.h the census of tbe population, the second on the movement 
of the people, the third on industry, the fourth on postal rela- 
tions and commerce, the fifth on criminal statistics. The Con- 
gress is well attended by representatives of all countries, with a 
good sprinkling of English members, Dr, Farr, Mr, Hammick, 
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and Mr. Lock represent the official part of our members ; Mr. 
Sam-el Brown, Mr. Iamilton, Mr. Ifendriks, Dr. Mount, M. 
Tayler, and Mr. Levi, represent the Statistical Society of 
London ; and there are also Mr. Freeman, Mr, Teron, and Mr. 
Wethered as voluntary members. The Russian Government and 
the mnnicipalities of St. Petersburg are most liberal in their 
arrangements for the reception of visitors. A free railway ticket 
over the Russian territory, and frce lodgings in the best hotels, 
for every member of Congress, have been provided. The 
Princess Helena gives evening entertainments. The Hermitage 
and Museums are open, and there are to be excursions to the 
Exhibition at Moscow, and to the fair at Nijni Novogorod. 


Tite session of the Physical Science College of Newcastle- | 


upon-Tyne will commence on Oct. 2, and will be divided into 
the Michaelmas, Epiphany, and Easter Terms. No preliminary 
examination is required, but students must be above the age of 
fifteen years. All particulars will be fonnd in the college pros- 
pectus, to be had free on application to Mr. W. Bunning, secre- 
tary to the college. 


Tne twenty-seventh annual meeting of the Cambrian Archmo- 
logical Association has been opened at Brecon, and the Congress 
will sit up to Friday evening. The President for the year is Sir 
James Russell Bailey, M.9P., of Glamish Park, Cricklewell. 
The proceedings will be of the usual character, including the 
reading of papers on subjects of archzeological interest, and 
daily excursions to places of note in the surrounding neighbonr- 
hood. 


THE Journal of the Franklin Institute calls attention to the 
following interesting lecture experiment :—Itis well known that 
a light ball, as of cork, is sustained for some time near the 
summit of a vertical jet of water, issuing from an orifice of such 
a nature that the steadiness of the jet is maintained. The experi- 
ment becomes more striking when a vertical blast of air issuing 
from a large bellows is substituted for the jet of water, as in this 
case there is no apparent support for the ball, which comports 
itself ina very amusing manner. When a strong blast cannot be 
obtained, if a slender wire, about fonr times the length of the 
diameter of the ball, be passed through its centre, so as to have 
one-fourth of its length projecting from one end, and one half 
from the other, the balancing is more readily obtained, as any 
considerable change in the relative positions of the centre of 
gravity and the point of support is prevented by the movements 
of the rod. 


WE learn from the Yournal of the Society of Arts that the 
directors of the telegraphic lines of France have recognised the 
absolute necessity of improving the theoretical and practical 
knowledge of its clerks, and with this view elementary courses 
of telegraphy have been arranged in all the chief towns, at which 
the attendance of the evf/oys is obligatory. In addition to 
this, a superior course of instruction is to be opened in Paris, 
and those clerks who have most distinguished themselves in the 
provinces will be sent to the capital to complete their instruc- 
tion. The courses are all to commence on the first of October. 


Harper's Weekly, of August 17, announces the deaths of Mr. 
Sidney J. Lyon, a gentleman well known for his valuable geo- 
logical and archwological researches while State geologist of 
Kentucky ; and of Mr. Edmund Ravenal, of Charleston, S. 
Carolina, and Dr. IInbbard, of Long Island, both eminent 
conchologists. 


WE notice from the /%// that on September 3 and 44 sale of 
the surplus animals of the Zoological Gardens of Antwerp is to 
t ke place. The collection to be disposed of includes many of 
the rarer species of mammals and birds, In the former figures 
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flons, and a male markhare (‘‘ which,” says the /z/7, ‘‘ offers a 
chance for any one desirous of increasing the size of our Welsh 
goats”), The birds include ostriches, several species of rare and 
new pheasants, and a considerable number of the rarer water- 
fowl, serpents, pythons, &c. 


WE learn from the Zimes of India of July 26 that Mr. Mark 
Fryar, the mining engineer who has been specially engaged to 
develop the mineraliferous resources of British Burmah, spent 
the last two months of 1871 in exploring the Mergui district of 
‘Tenasserim ; and the results of his explorations have just been 
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tothe Gazette of India, Of the coal which exists there Mr. 
Fryar does not speak at all hopefully. It is deficient in quality, 
and could not compete with English and Australian coal; be- 
sides which, there is no demand for it, the dense forests of 
Tenasserim being capable of supplying the whole conntry with 
fuel for generations to come, Summing up the results of his 
two months’ tour, Mr. Fryar says the most remarkable feature of 
the districts is the wonderful extent of the distribution of stani- 
ferous detritus: ‘‘In rivers on the mainland and on islands of 
the sea, every small dishful of sandy gravel taken np contains 
palpable traces of black tin-stone ;” and he thinks it exceedingly 
probable that a thorough examination of the hills whence the 
rivers flow would be rewarded by the discovery of rich veins of 
tin ore, which could be worked with the most profitable results. 


A LETTER from Bucharest, given in the Levant Times, re- 
ports a cnrious atmospheric phenomenon which occurred there 
onthe 25th of July, at a quarter past nine in the evening. Dur- 
ing the day the heat was stifling, and the sky clondless. Towards 
nine o'clock a small clond appeared on the horizon, and a quar- 
ter of an hour afterwards rain began to fall, when, to the horror 
of everybody, it was found to consist of black worms of the 
size of an ordinary fly. All the streets were strewn with these 
curious animals. It is to be hoped that some were preserved, 
and will be examined by a competent naturalist. 


THE International Congress on Weights and Measures meets 
at Paris on September 24. 


Tue cyclone which had been heard of from the Bay of Ben- 
gal, broke over Balasore early on the morning of the 1st July. 
There was a heavy gale from the N.W. at about 2 a.M., and 
at 4 A.M. the wind veered to the N.E., and blew with tremen- 
dons violence, suhseqnently passing to the E. and S.E, and 
dying away at one o'clock. The station, which was once one 
of the prettiest in Bengal, is said now to be a mass of ruins, 
The destruction of property has been very great. Several thou- 
sand people were rendered homeless, and many without food, 
The telegraph lines were carried clean away for several miles 
on both sides of Belasore. 


THE //onolulu Gazette reports the following interesting fact 
which has recently been observed respecting the growth of coral, 
and which deserves very careful consideration :—Somewhat less 
than two years ago a buoy was moored in Kealakekua Bay, 
T ast week the anchor was hoisted in order to examine the con- 
dition of the chain. ‘The latter, which is a heavy 2 in. cable, 
was found covered with corals and oyster-shells, some of which 
were as large asa man’s hand. The large corals measure four- 
and-a-half inches in length, which thus represents their growth 
during the period of two years that the anchor and cable have 
been submerged. The specimens which we have seen show the 
nature of the formation of the coral by the coral animals very 
distinctly. When taken out of the water it had small crabs on 
it. A question arises whether these crabs live on the coral 
polypes, or whether they simply seek the branches of the coral 
for protection. The popular idea is that corals are of extremely 
slow growth, yet here we have a formation equal to over seven- 


a young Indian rhinoceros, several species of antelopes,’mou- | teen feet ina century.” 
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RHEVBISTISH ASSOCIATION 


BRIGHTON, Thursday, Aug. 22 


all HIS year’s Congress of the British Association 

was formally brought to a close yesterday after- 
noon by a largely attended general meeting held in 
the Dome, the main purpose ot which was to allot votes 
of thanks to those who had officially done their best to 
make the meeting successful. One of the best-deserved 
votes was that to the Mayor and Corporation of the town, 
who had done all that lay in their power to promote in 
evcry respect the comfort and convenience of visitors. If 
the meeting has not been in all respects a success, it has 
certainly been from no want of hospitality and courtesy 
on the part of the Brightonians, Prof. Fawcett proposed 
the vote of thanks to the distinguished president, Dr. 
Carpenter. The professor’s praise of the president was 
hearty and well-deserved. In returning thanks Dr. Car- 
penter paid a well-merited compliment to Mr. Griffiths 
and Mr. Galton, “his right and left hands, the former his 
fidius Achates.” 

The following are the grants agreed to this year, with 
the names of the members entitled to them :— 


MATHEMATICS AND PHYSICS 


*Cayley, Trof.—Mathematical Tables . Q . . £100 
*Thomson, Sir W.—Tidal Observations 3 . 6 400 
*Brooke, Mr.—British Rainfall . : ° 6 a 100 
*Everett, Prof—Underground Temperature (100/, re- 
newed). 4 ' ‘i F ; C ; 6 150 
*Griffith, Mr. G.—Gaussian Constants (renewed) . : 10 


*Glaisher, Mr. J.—Luminous Meteors . 6 5 30 
Glaisher, Mr. J.—Efficacy of Lightning Conducto’s  . 50 
*Williamson, Prof. A, W.—Testing Siemens’ New Py ro- 


meter (renewed) . 5 7 5 : é 0 30 
*Huggins, Dr. W.—Table of Inverse Wave-Lengths . 150 
*Tait, Prof.—Thermal Conductivity of Metals 3 50 

CHEMISTRY 
*Williamson, Prof. A. W.—Records of the Progress of 

Chemistry (1007, renewed) . 5 é 3 : 200 
*Gladstone, Dr.—Chemical Constitution anil Optical 

Properties of Essential Oils . . : : . 30 

Brown, Frof. Crum.—Temperature of Incandescent 
Bodies . ° : 7 : : . , 3 50 
Brown, Prof. Crum.—Electric Tensions of Latteries . 25 
GEOLOGY 
*Ramsay, Prof.—Mapping Positions of Erratic Blocks 

and Boulders (renewed) i 3 ‘ 5 10 

*Lyell, Sir C., Bart.—Kent’s-Cavern Exploration . 150 

Lubbock, Sir J.—Exploration of Settle Cave. d 50 
*Busk, Mr.—Fossil llephants of Malta 6 z : 25 
*lIarkness, Prof.—Investigation of Fossil Corals . : 25 
* Carruthers, Mr.— Fossil Flora of Ireland 20 


*Harkness, Prof.—Collection of Fossils in the North- 
west of Scotland . : 2 . 6 0 Io 
*DBryce, Dr.—Earthquakes in Scotland 0 ; < 
Willett, Mr. H.—The Sub-Wealden Exploration é als 


BroLocy 

Lane Fox, Col. A.—Forms of Instructions for Travellers 25 
*Stainton, Mr.—Record of the Progress of Zoology 100 
*Christison, Sir R.—Antagonism of the Action of Poisons 20 

*Palfour, Prof.—- Effect of the Denudation of Timber on 
the Rainfall in North Britain (renewed) . A 6 20 

MECHANICS 
*Grantham, Mr. R. B. —Treatment and Utilisation of 
Sewage : : , : : 3 : : 100 | 

*Froude, Mr, W.—Experiments on Instruments for 

Measuring the Speed of Ships and Currents (30/. 
renewed) 5 5 : c 5 : ° s 50 
Total . 5 4 . = 62,025 


Some of the grants, as the president remarked, were for 
large sums, but it is gratifying to learn that the sum 
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realised by the sale of tickets this year will more than 
cover the whole amount. The total number of tickets 
sold has been 2,533, representing 2,649/. 

Not the least successful, and doubtless to many of the 
200 guests, not the least enjoyable of the numerous meet- 
ings which have within the last few days been held at 
Brighton, was the deiner given yesterday by the kos- 
pitable mayor in the banqueting-room of the Royal 
Pavilion. 

The Press arrangements have received very general 
commendation. Special praise is due to the Brighton 
Daily News, whose reports of general and sectional 
meetings were unremitting until it came to Mr. J. F. 
Walker’s paper, and what the Ped/ J/a// calls the alarm- 
ing polysyllable “ Dinitrobrombenzene.” The Vews might, 
however, have got over the word, which we shall not venture 
to repeat, “ but,” it says, “since the communication was 
full of such words as mononitromonobrombenzene and 
metamononitromenobrombenzene, we do not imagine a 
full report would be interesting to our general readers.” 
Our spirited contemporary is probably right, as the Pa// 
ATall remarks ; half-a-dozen such words might make a 
handsome day’s wage even for the most diligent com- 
positor. 

In alluding to Dr. Carpenter’s lecture on Chalk to be 
delivered to-night, the opportunity must be’taken of sup- 
plying an omission which we unintentionally made last 
week. We should have mentioned that one of the 
three general lectures was by Mr. J. M. Duncan, on the 
“ Metamorphoses of Insects.” 


SECTION A—MAaTHEMATICAL AND PHYSICAL SCIENCE 


On a Periodicity in the Frequency of Cyclones in the Indian 
Ocean South of the Equator, by Mr. Meldrum. 

One of the objects for which the Meteorological Society of’ 
Mauritins was established, in 1851, was to obtain extracts from 
the meteorological registers of vessels visiting the harbour of Port 
Louis, especially of such vessels as had experienced bad weather 
in the Indian Ocean. 

Accordingly, clerks were employed to copy all the log-books 
that could be procured. 

In 1853 the system of registration was remodelled. Instead of 
having the observations contained in each log-book recorded 
separately, all the observations in all the log-books for the same 
day were recorded on the same page. 

As this system has been conducted without interruption to the 
present time, the Society has now a large collection of observa- 
tions showing more or less the state of the winds and weather 
over the frequented parts of the Indian Ocean, in the form of a 
daily journal, during the last nineteen years; so that a person 
may find at once what weather prevailed on any day or in any 
year during that periad. 

Together with the years 1851-2, therefore, during which the 
registers were differently kept, we have 21 years’ continuous 
observation, from the meridian of Greenwich to 120° E., and 
from 23° N. to 45° S. 

Adding to the information obtained by the Society throughout 
these 21 years numerous observations collected by several persons 
for the previous four years (1847-50), we have a more or less 
complete record of all, or of very nearly all, the cyclones which 
have taken place in the Southern Indian Ocean during the last 
25 years; for Mauritius is so much in the track of these cyclones, 
and so much visited by vessels in distress and by others trading 
between the colony and England, India, and Australia, that it is 


| scarcely possible for any violent hurricane to pass without being 


noticed. 

Taking now, for the present, the area comprised between the 
equator and the parallel of 25° S., and the meridians of 40° and 
110° J., and examining a table of the cyclones that have occurred 
there from 1847 to 1872, it is found that some years have been 
remarkable for a frequency and others for a comparative absence 
of cyclones. 

The five years, 1847-51, were characterised by cyclone fre- 
quency ; then came a period of comparative calm (1852-57), 
which was followed by six years (1858-63) remarkable for 
cyclones. The next five years (1864-68) showed a considerable 

ecrease ; and since 1869 there has been an increase, until, for 
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the present year (1872), the number of cyclones ts already (28th 
June) greater than in any year since 1861, 

What has now been said is not only borne out by the records 
of the Meteorological Society, which give detailed accounts of 
the hurricanes, but also, I have little doubt, by the books of the 
docks and marine establishments. 

Especially in 1847-48, and again in 1860-63, the harbour of 
Port Louis was at times crowded with disabled ships; whereas 
in the years 1855-57 and 1866-68 there were very few. 

It will be seen that these years correspond pretty closely with 
the maxima and minima epochs of sun-spots, 

For the present I wish merely to call attention to the subject, 
in order that the connection which I think exists between sun- 
spot frequency and cyclone frequency may be either verified or 
refuted by past or fature observation, 

It appears to me that there is more than a mere coincidence as 
to time. There are three maxima and two minima epochs of 
cyclone frequency, corresponding nearly, if not entirely, with 
similar sun-spot epochs. ? 

To examine the matter fully, it would be necessary not only to 
know the number of cyclones in each year, but also the extent 
and duration of each and the force of the wind. If we could 
thus get an expression for the annual amount of cyclonic energy, 
and could show that it varied directly as the amount of sun-spots, 
a connection would be established. Onc violent hurricane, which 
lasted ten days and passed over thousands of miles, might have 
more value than half a dozen smaller and short lived ones. 
However, having traced a large number of the cyclones in ques- 
tion, I have no doubt that the years of greatest cyclone frequency 
were generally, if not always, the years of greatest cyclone 
energy ; and that the number of cyclones ina year is a fair ex- 
pression of the cyclonic activity for that year. 

Now, taking the maxima and minima epochs of the sun-spot 
period, and one year on each side of them, and comparing the 
number of cyclones in these three-year periods, we get the follow- 
ing results :— 
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Taking two years on each side of the solar-spot epochs, we 
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Assuming that we have got a close approximation to the actual 
number of cyclones, and that the numbers fairly represent 
cyclonic energy, itis difficult to avoid the conclusion that the 
above tables point to a definite law ; and that meteorology, mag- 
netism, and solar physics are closely connected, For what holds 
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good with regard to a large tract of the Indian Ocean probably 
holds good with regard to other portions of the carth’s surface. 

Is it not probable, also, that if there is such a connection as is 
here suggested between the sun-spots, or sun-cyclones (as they 
have sometimes been called), and earth-cyclones, there is a simi- 
lar connection between the sun-spots and cyclones in the other 
planets? 


On the Spectrum of Hydrogen, vy Arthur Schuster, student of 
Owens College. 

In a paper communicated to the Royal Society, I have 
shown that nitrogen has only one spectrum; the band spec- 
tram usually obtained at low pressures being due to oxides of 
nitrogen. I have since subjected hydrogen to a similar investi- 
gation, and although my experiments may not seem to give an 
absolute proof of the correctness of the opinion advocated 
chiefly by Angstrom, they show clearly, I think, to what causes 
we have toascribe the different results obtained by different ob- 
servers, The changes through which the spectrum of hydrogen 
passes when the pressure is gradually diminished are, according 
to Wiillner,* as follows : the spark of the small induction corl 
begins to pass under a pressure of 135 mm. ; the colour of the 
spark is white, but only under a pressure of 100 mm, it becomes 
sufficiently intense to be examined. The spectrum is a continu- 
ous one with shaded bands, This spectrum gradually increases 
in brilliancy down to a pressure of 30 mm. _ If the pressure is 
diminished stiJl more the three lines Ila, HA, Hy, rise more 
and more from the continuous ground and the band spectrum 
gradually disappears. Under 3 mm. pressure only these three 
lines are seen, but if we continue to exhaust the tube, the con- 
tinuous spectrum reappears in the green. Finally at the lowest 
pressure under which the spark passes a third spectrum of bril- 
liant lines is seen. A short historical sketch will show in how 
far the above statement is in harmony with the results of 
Phicker, and will justify at the same time the course of experl- 
menting which I have pursued. 

The spectrum of hydrogen obtained by the passage of the in- 
duction current through vacuum tubes was first examined by 
Plucker in the year 1858, and described by him as follows :+— 

Hydrogen gave a comparatively simple spectrum, in which 
five bands of about the same width are most prominent ; a violet 
band A at thelimit of the spectram. Three bands in the green, 
B forms the limit towards the violet, and D towards the yellow, 
Cis double the distance from D than from B. The fifth band 
E isin the yellow. The most intense of the three green bands is 
D, the colour of which is already yellowish. Next in intensity 
is C, and then comes B. The red is very prominent and extends 
over a wide space ; a well-defined broad black line situated near 
its external limit ; another broad black line separates it from 
the yellow band E. 

The description of this spectrum agrees in its general features 
with the continuous spectrum described by Wiillner, and it is 
therefore important that already in August of the same year 
Pliickert publishes a second paper, in which he says that the 
above experiments had only been preliminary ones, and that the 
hydrogen had not been pure. Pure hydrogen, he says, shows 
only three lines, a red one, a greenish blue one, and a violet one 
which is less bright. Pliicker makes repeatedly the remark that 
the purer the hydrogen the more concentrated is its light § on 
the above three lines, and he expresses the opinion that the bands 
seen in impure hydrogen are due to air. Later on,|| when he 
was looking out for different spectra of the same gas, he found 
that this spectrum cannot be due to air, and must therefore be a 
second spectrum of hydrogen. It must, however, be remarked, 
that Pliicker never found this spectrum so well developed as 
Wiillner, and this cannot be due to the fact that he did not exa- 
mine it under the same circumstances, for he describes‘. the 
change which the spectrum of hydrogen gas undergoes when the 
pressure is increased, and only mentions the expansion of the 
lines. Although the Leyden jar was introduced in these experi- 
ments, and thesecond spectrum would not therefore haveappeared, 
it is not tobe expected that such a widely different spectrum 
which changes entirely the colour of the spark should have 
escaped the notice of such an observer as Pliicker when he was 
looking out for different spectra. The mostfimportant recent 
contribution to the history of this spectrum has been made 
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by Angstrém,* who found that when the spark passing through 
a hydrogen vacuum giving the band spectrum, and at the same 
time, the three well.known lines (as is generally the case), is 
examined in a revolving mirror, two different images are obtained 
corresponding to the two spectra, Two different discharges 
must therefore take place in the tube, one of very short dura- 
tion, whicb corresponds to the line-spectrum, and one which lasts 
much longer, and corresponds to the band spectrum. As this 
spectrum is, moreover, according to him, identical with the 
spectrum of acetylene obtained by Berthelot, Angstrém thinks 
himself justified in ascribing this band spectrum to acetylene. 

My own experiments lead to the confirmation of Angstrém’s 
supposition that the second spectrum of hydrogen is due to hydro- 
carbon. Generally two distinct causes, which we shall consider 
separately may introduce a hydrocarbon into the vacuum tube :— 

1, The gas passing through india-rubber tubes will carry with 
it small pieces of india-rubber. 

2. All the tubes are more or less greasy, and it is almost im- 
possible to remove this greasiness entirely. 

These two causes are sufficient to produce such effects as are 
observed by Plucker, but the spectrum obtained in consequence 
of these impurities will necessarily vary sa much with different 
tubes, that the presence of impurities will soon be recognised as 
it was by Pliicker. Such constant effects as those observed by 
Wiil'ner must, however, be due to 2 more constant cause, and 
we have not to look out long for such a cause. When Wiillner 
examined the spectrum of oxygen, he discovered two new spec- 
tra, and even before Angstrém had expressed his doubts as to 
the correctness of these spectra, Willner had found out that 
they were due to carbon or carhon compound, which were in- 
treduced into his vacuum tubes by the greased stop-cocks by 
which they were shut. Thus by the results obtained with oxy- 
gen it is proved that carbon compounds were introduced into 
his vacuum tubes, and we have only to consider whether these 
carbon compounds, which were sufficient to change entirely the 
spectrum of oxygen, are sufficient to make themselves percep- 
tible in hydrogen, But Berthelot has shown that benzole mixed 
with a large quantity of hydrogen gives a spectrum of bands, and 
that acetylene when mixed with a sufficient quantity of hydrogen 
is not decomposed by the electric current. 

It seems at first sight improbable that a gas passing throngh 
an india-rubber tube should carry with it a sufficient quantity of 
solid particles to change the appearance of the spectrum ; but 
Tyndall,+ in his experiments on actinic clouds, mentions the 
effect produced by an india-rubber joint through which the gas 
subjected to examination had passed. The quantity of matter 
carricd away by a current of air passing through an india-rubber 
tubing is not so small as might at first sight appear. The follow- 
ing experiment shows this. Take a pieceof such tubing, and fix 
a small piece of glass tube to one of its ends. If the air is now 
sucked in through the glass tube the taste of india-rubber will 
make itself at once perceptible, although the mouth is not in 
direct contact with it. When I examined tbe spectrum of hy- 
drogen, which had thus passed through an india-rubber tubing, 
the spectrum did not vary sensibly under different pressures. 
The colour of the spark was whitish, even under a pressure of 
2 mm. The spectrum, evidently the band spectrum, 
described by Wiillner, did never show itself so well deveioped as 
is described by him, and resembled much more the spectrum as 
observed by Pliicker. In different vacuum tubes the spectrum 
had the same appearance; and I concluded therefore that the 
cause of impurity must lie in the tubing, which was therefore 
removed, 

The vacuum tube was now fitted into the receiver containing 
the hydrogen, and sealed off at one end as soon as filled with the 
gas. This way of proceeding, however, presented many prac- 
ucal difficulties, and generally, therefore, another way was adop- 
ted. .\ drop of water was introduced in the vacuum tube, and 
after the vacuum had been made, the water was boiled, and the 
tube exhausted again, this being repeated until all the water had 
been evaporated and the air driven out. The spark decomposed 
the vapour, and the spectrum of hydrogen was thus obtained. 
Its appearance now varied much with the different vacuum tubes. 
One of them was carefully washed, first with sulphuric acid and 
then with distilled water, The spectrum obtained in this tube 
showed the continuous spectrum only so faintly that I think it 
would have escaped the notice of any observer who was not 
looking out forit. The influence on the colour of the spark was, 
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however, much greater. The spark did not show that saturated 
red colour characteristic of hydrogen, but it was always some- 
what whitish. This, however, is the nearest approach to the 
pure spectrum of lines which 1 could obtain. It is thus ren- 
dered at least highly probable that organic impurities are the 
cause of the observed spectrum of bands, and Angstrém’s sup- 
position that it is acetylene is very plausible. Willner examin- 
ing the spectrum of acetylene, says that it is identical in the 
red and yellow with the second spectrum of hydrogen, but that 
it differs from it in the green and blue. Tle concludes that the 
acetylene is decomposed into hydrogen and carbon, that the 
hydrogen shows its yellow bands, and the carbon its green and 
blue bands. Now these green and blue bands are not at all due 
to carbon, but to carbonic acid, as stated by Wiillner himself, 
and only prove that carhonic acid was present. That tbe acety- 
lene was decomposed is a supposition, which is in contradiction 
to Berthelot’s results, mentioned above. 

In order to ascertain whether the last traces of air remaining 
in the tube might not have an influence upon the spectrum of 
hydrogen, I tried to obtain the spectrum of ammonia, for this is 
the only compound which might possibly be formed, as aqueous 
vapour Is always decomposed. Plucker says that ammonia also 
is decomposed into its elements, but I succeeded in obtaining its 
spectrum by the foliowing arrangement :—A few drops of a strong 
solution of ammonia in water are introduced into the vacuum 
tubes, and the induction current is allowed to pass while the 
pump is being worked. Thus a vacuum is obtained sufficient to 
allow the passsage of the current, and at the same time the gas 
is constantly renewed. The spectrum of ammonia is very re- 
markable ; while nitrogen shows a spectrum of more than 70 
lines, and the four lines of hydrogen are distributed over the 
whole spectrum ; a combination of these two gases when lumi- 
nous gives out a perfectly homogeneous light. The colour of the 
spark is greenish yellow, and when examined by the spectroscope, 
it shows a broad band of exactly the same colour. The red and 
blue part of the spectrum is completely dark, while in the yellow 
and some parts of the green a faint continuous spectrum is seen. 
The wave-length of this band was determined by interpolation 
to he 5,686 to 5,627 «th metres, and the band 1s therefore placed 
at the more refrangible end of the strong terrestrial absorption 
band called by Brewster 6. The spectrum of ammonia bears a 
strong resemblance to the spectrum of sodium, when at a high 
temperature its lines begin to widen. 

Wiillner has discovered a third spectrum of hydrogen, which 
is a spectrum of lines, and appears under the lowest pressure 
which can be obtained. Not having a Sprengel’s pump at my 
disposal, I could, unfortunately, not obtain this spectrum, and [ 
merely mention here tbat it appears, from various remarks of 
Pliicker, that he examined hydrogen under the precise circum- 
stances under which this third spectrum ought to have come out. 
Thus, he says,* that hydrogen allows the induction spark to pass 
at a lower pressure than any other gas. At another place 
he says that when a tube filled with dry air is exhausted 
as far as possible, the lines of Aydrogen and silicium appear, the 
lines of hydrogen being due to the hygroscopic condition 
of tbe glass. Angstrom believes this spectrum of lines 
to be due to sulphur. This is in harmony with the fact that 
small pieces of caoutchouc (containing sulphur) form part of the 
sources of error ; but Wiillner has shown that although all the 
lines of his spectrum of hydrogen seem to coincide with strong 
lines of sulphur, some strong lines of sn}]phur do not appear, and 
according to Wullner, the spectrum has in its general character 
no resemblance to that of sulphur. At any rate, it seems impro- 
bable that if this spectrum is really due to hydrogen, it should 
have escaped the notice of Pliicker. 

If we inquire now what bearing these results have on the 
general question of double spectra, we must remark that t +o 
different subjects have been mixed together. We have first 
bodies which are gases at the ordinary temperature, such as ni- 
trogeu, hydrogen, oxygen. The question, whether these bodies 
can give different spectra under different circumstances, must, 1 
think, be answered in the negative. This was the opinion ex- 
pressed by Angstrom from the beginning; and although this 
physicist clearly obtained all the results mentioned by Phicker 
and Wiillner, they seem always to have left the conviction in his 
mind, that they are due to impurities. But there are otber bodies, 
such as iodine, sulphur, and bromine. The existence of two 
spectra, in the case of iodine and sulphur, seems to be satisfac- 
torily established by the researches of Mr. Salet. One of the 
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spectra is the reversal of the absorption bands of the vapour of 
these bodies; while the others are spectra of lines. In the 
coloured yapours, the molecular constitution must be much more 
complex than in gases, and it is, therefore, not astonishing that 
such a coloured vapour should exert an absorptive influence re- 
sembling more that of a liquid than of a gaseous body. It would, 
therefore, show absorption bands, and if luminous, it will not 
show a spectrum of lines, but a spectrum of bands. At a higher 
temperature, however, when the vapour becomes a gas, the spec- 
trum may change to one of lines. As a fact bearing upon the 
subject, T may mention the discovery made by Kundt, that nitro- 
gen tetroxide gives the same absorption hands, whether in the 
form ofa liquid, or in that of a vapour, 


Preliminary Report of the Committee on Lnverse Wave-Lengths. 

The reference of spectral lines to a standard scale of wave- 
numbers, instead of to a scale of wave-lengths in air of a given 
pressure and temperature, or to any of the other scales in usc, 
has very marked advantages. The scale of wave-numbers fur- 
nishes to the theoretical inquirer the ratios between wave-lengths, 
—which are what he chiefly wants—in the simplest and most 
conspicuous form ; since a series of rays, of which the wave- 
lengths are in geometrical proportion, will be represented by 
equidistant lines upon the map. Accordingly the committee 
decided on reducing to wave-numbers all the wave-lengths, 
whether of solar lines or of the rays of incandescent vapours, 
which have been determined with sufficient precision. Mr. C. 
I, Barton has offered his services gratuitously for making the 
necessary reductions, and has made considerable progress with 
the solar spectrum. A specimen of the catalogue of solar lines 
was appended to this report, containing the lines from E to 4. 
It is intended that this catalogue shall contain the most useful in- 
formation available—namely, references to the position of each 
line on Kirchhoff's or Angstrém’s maps, details of the processes 
by which the standard wave-numbers have been deduced, and 


indications of the intensity, width, and origin of each ray when-_ 


ever these have been determined. The rays will, moreover, be 
bracketed into the groups that strike the eye in looking at the 
spectrum, and anumber will be assigned to each group which 
will sufficiently indicate its position on the standard scale. It is 
estimated that the two catalogues—namely, the catalogue of the 
principal lines of the solar spectrum, and the catalogue of rays 
of incandescent vapours, will cost about 607 The committee 
think that they could render the second catalogue more perfect 
if they were in a position to employ a competent person to revise 
and extend the determination of the rays of incandescent vapours, 
and they therefore suggest that this revision be made a part of 
their functions, and that an addition of 50/, be made to the grant 
for this purpose. This would inerease the sum to be granted 
this year to 1507, The committee accordingly recommend that 
they be reappointed, and that this sum be placed at their dis- 
posal, in addition to the balance at present in their hands. 


SECTION D—CHEMICAL SCIENCE 


Thursday, Aug. 15.—At the close of the President’s address, 
Dr. Wright read the Acjort of the Committe for Investigating 
the Chemical Constitution aud Optical Properties of the Lssen- 
tial Oils used for Perfraues, which was followed by a short dis- 
cussion, in which Mr. Lanbury pointed out the necessity of 
paying particular attention to the characters of the samples of 
the various oils taken for experiment, and he instanced several 
essential oils classed under the same name but of widely different 
ovigin and possessing wholly different properties. Ile was 
under the impression that sufficient care had not been taken in 
the selection of the samples with which «xpetiments had hitherto 
been worked. 


Trof. Mallett, of Virginia, U.S., exhibited some specimens of 
fused metallic arsenic which he had prepared by fusing the metal 
under great pressure. ‘The fact that arsenic can thus be fused 
has already been determined by Landolt. 

Prof. Mallett also gave an intcresting rez of his experi- 
ments on the nature of the gases occluded by meteoric iron, 
The method employed by him was essentially that of Graham, the 
meteorite being heated in a vacuum and the evolved gases removed 
hy the Sprengel pump. The nature of the iron remaining was 
carefully examined, and it appeared that the heat modified the 
metal ina remarkable mauner, principally as regards its capability 
ol being forged. The original meteorite could be readily forged 
and beaten out into a tolerably perfect blade for a paper-knife, 


but on strongly heating the iron so as to drive off the occluded 
gases (principally hydrogen, carbonic acid, and carbonic oxide) 
it became cold-short, and could not be forged even with extreme 
eare. The cause of the remarkable alteration in the tenacity of 
the metal gave rise to some discussion, from which it generally 
appeared that it was due to an alteration of the schreiberite 
in the meteorite. 


Mr. W. 1. Carpenter gave a short account of the methods 
employed in the recent dredging operations for collecting ecep 
sea water. In the discussion which tollowed Prof. Crum-Brown 
described the method to be followed in the forthcoming expedi- 
tion. The apparatus had been proved to work exceedingly 
well in shallow water, but it remained to be seen how far it 
could be used in the open ocean and under great pressure. 


Prof. Thorpe exhibited a modification of the filter-pump re- 
cently described by Mendelejeff. It acts upon the principle of 
the hydraulic ram, and by means of a fall of water of less than a 
yard a vacuum of nearly 7oo’ can be readily ebtained. The 
modification consisted in the nature of the valve employed and 
in the method of determining the degree of exhaustion. The 
instrument has the advantage of poitability and readiness of 
construction over the older form of Dunsted (which requires a 
fall of water upwards of 30 ft.), and is likely to come into general 
use. 


Dr. Russell read a paper prepared by Dr. Moffatt on the tube 
ozonometer, which elicited some discussion as to the value of 
ozonometric observations conducted by means of iodide of potas- 
sium papers. ‘The use of such papers was generally condemned 
by the members of the Section ; but the mecting arrived at no 
definite conelusion respecting any other way in which the libera- 
tion of iodine may be utilised as a measure of ozone. 


Mr. C. J. Woodward exhibited and described a very simple 
and cheap modification of Ifofmann’s Apparatus for the Elec- 
trolysis of Water. 


friday, clug. 16,—DProf. G. C. Foster presented the Aeport 
of the Committec appointed to tnevestigate Stemen's Electrical 
Pyrometer. The Committee had principally confined them- 
selves to the determination of the constancy of the resistance of 
the platinum coil at high temperatures. Before the instrument 
can give perfectly concordant results it is absolutely necessary 
that the coil should be heated and cooled a great number of 
times. As some further alteration in the instrument was con- 
templated, the Committee recommended that a further applica- 
tion should be made to the Association in order to continue the 
investigations. In the discussion which followed, Mr. Dewar 
suggested the employment of a spectroscope with a compound 
prism of quartz and calc spar in the measurement of high tem- 
peratures, 


Prof. Williamson read the Refert of the Committee for Superin- 
tending the Monthly Report on the Progress af Chemical Science. The 
meeting cordially testined to its sense of the value of the Chemical 
Society's work in furthering the spread ot chemical knowledge 
by the publication of its admirable series of abstraets of chemical 
memoirs published in the leading journals, Dr. Williamson 
assured the Section that the movement was rapidly becoming 
self-supporting, and that ina few years it would be no longer 
necessary to request the Association to supplement the funds at 
the disposal of the Chemical Society for the purpose. 

Mr. Dewar described some experiments on the determination 
of the specific heat of carbon at high temperatures. The 
method of calorimetric measurement differed in no essential 
particulars from that usually employed. The temperatures em- 
ployed were those of boiling zine (100°) and of the oxyhydrogen 
blowpipe which Mr. Dewar, by the method of Poullet and 
Deville and Troost, found to be about 2200°C., Between 
o— 1030 the mean specific heat of carbon was found to be 0°32, 
between o- 2000 upwards of 0'4. Mr. Dewar explained the 
variation in the temperature of the oxyhydrogen flame as ob- 
tained by Bunsen himself by the difference of pressure under 
which the combination of the two gases occurred in the two sets 
of experiments, His results on the specific heat of carbon in 
the main agree with those recently published by Weber. 
Starting from the difference in the heat of combination between 
carbon and oxygen to form respectively carbon dioxide, and 
monoxide, and making a certain assumption for the latent heat 
of carbon, Mr. Dewar arrives at the conclusion that the boiling 
point of carbon cannot possibly exceed Sooo’ C, and in all 
probability is somewhat near 7000° C, 
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Dr. Gladstone read a paper, prepared in conjunction with Mr. 
Tribe, On the Mutual Helpfulness of Chemical Affinity, fLeat, 
and Electricity in Producing the Decomposition of Water, Dr. 
Gladstone commenced by describing the action of various metals 
upon water: some are able to eliminate the hydrogen from 
water, whilst others, and by far the larger number, are nnable 
todoso. Zinc, if perfectly free from foreign metals, is without 
action on water ; but if it be brought into contact with another 
metal even more stable in regard to its action on water, the 
electrical tension //zs the chemical tension upsets the equilibrium 
between the atoms in the molecule, and hydrogen is eliminated. 
The effect of varying the distance between the plates was care- 
fully measured, and it was found that the chemical action in- 
creased slowly up to a certain poiut, after which the action 
rapidly increases as the metals are brought into closer contact. 
Copper deposited on zinc foil is a very effective combination, 
and its action is materially accelerated by the meeting ; thus, at 
2° C. only 1 chc of hydrogen was evolved per hour ; 62 cbc were 
illuminated per hour at 55°, whereas at 93° C, asmuch as 528 che 
were produced, With magnesium and copper the action is even 
more marked. These re-actions afford methods of preparing 
exceedingly pure hydrogen, and they will doubtless be found 
useful in many operations of reduction. 


Mr, Weldon described his process for the manufacture of 
chlorine by means of mauganite of magnesium. The manganite 
is first produced by ueutralising an acid solution of manganese 
chloride with Greek stone. By treatment with hydrochloric acid 
the manganite yields chlorine and magnesium and manganese 
chlorides. The solution is run out of the steel into an iron pot, 
and is afterwards boiled down until it reaches a temperature 
above 300° F., when it is 1un into a blind furnace and evaporated 
to dryness. On heating the dried residue chlorine and hydro- 
chloric acid are evolved, and the manganite of magnesium is 
reproduced. 


SECTION C.—GEoLocy 


The first paper was that by Prof. E. Hull, Ov the Raised 
Beach of the North-east of Ircland. All along the eastern 
coast of Ireland, from Dublin Bay northwards, there are to be 
found at intervals distinct evidence that the coast has been raised 
in recent times. This evidence is divisible into two kinds ; first, 
the occurrence of a narrow fringe of varying elevation, forming a 
terrace extending for some distance inland from the coast, and 
composed of stratified sands and gravel, containing marine 
shells belonging to species now inhabiting the Irish Sea ; 
and secondly, the existence of old sea-worn cliffs, form- 
ing the inland margin of these terraces, which are now 
beyond the reach of the highest tides. In the north of Ireland 
these cliffs are penetrated by caves, which have yielded bones of 
animals, some of which are extinct in that part of the country, 
while the gravels of the old beach contain amongst the sea shells 
worked flints in considerable quantity in County Antrim, which 
prove the elevation of the coast to have taken place since the 
human period. 

The height attained by the beach above the present sea level 
is about 8 ft. in the sonth, but it rises gradnally northwards, and 
there attains a height of 2oft. The author considered this to 
be of the same age as the twenty-five feet beach of the west 
coast of Scotland, which falls somewhat in level towards the 
Solway ; southwards this decrease in level continues, till the 
evidences of a raised beach almost disappear towards the 
estuary of the Mersey. The identity, therefore, of the pheno- 
mena on both shores is evident, and is a matter of some interest 
in the physical geology of these islands. 

In the discussion which followed, Prof. Harkness, Mr. Pen- 
gelly, and the Rev. W. IH. Crosskey took part, the last speaker 
insisting strongly upon the necessity of following these accumula- 
tions inland, and not confining our observations to the more 
attractive sections along the coast. 


Mr. Jas. Ifowell then described the Super-Crefaccous Forma- 
tions of the Neighbourhood of Brighton, in which the various 
deposits of the district were minutely described. Attention was 
called to the ontlines of Tertiary beds on Furze Hill, and to the 
still smaller patches scattered over the Downs. The author, 
during the numerous excavations made in draining the town of 
Brighton, had observed that wherever brick-earth occurs with 
“Coombe rock” it is always the newer deposit of the two, 
From the deposits met with in the lower parts of the town, Mr, 
flowell concluded that the Brighton valley, at least as far up as 
the London and Lewes Road, was once covered by the tides. 


Mr. W. Topley followed with an account of the Swé- 
IVealden Exploration, He first gave a brief description of the 
Weald and of the heds therein exposed, dwelling more particularly 
upon the lowest known rocks, the Ashburnham heds, in which 
the boring commences. IIe then described the older rocks as 
exposed in and around the coal-fields of Bristol and Sonth Wales 
on the west, and the Belgian coal-fields and the Lower Bonlon- 
nais on the east. These rocks, it was stated, wonld certainly 
pass beneath the Weald, and along with them would probably 
occur workable coal measures, but the exact position of these 
last is a great uncertainty. The thickness of rock at the bore- 
hole, before reaching the Paleozoic beds, might be only 7ooft. or 
it mightamount to 1,600ft. The anthordrew special attention tothe 
parts taken by Mr. Godwin-Austen and Mr. Henry Willett in 
this exploration. To the philosophic papers of the former we 
owe our knowledge of the underground range of the older rocks, 
and to the energy and_ perseverance of the latter is due the fact 
that speculation on this subject is about to give rise to actual 
experiment, 

Mr, Godwin-Austen traced the area occupied by the old coal 
forests of Western Europe, aud described the means by which 
this once united area had become broken up into separate basins. 
The axis of Artois and the coal-fields along its line were then more 
particularly noticed. He stated that carhoniferons limestone had 
been found at a small depth in the Pays de Bray, beneath Kim- 
meridge clay, the whole of the lower members of the oolite series 
being there absent. In the area between the Pays de Bray and 
the Boulonnais, and under the Weald on the west of that, it was 
possible that coal-measures might be preserved. He protested 
against the sub-Wealden exploration being represented as a 
“search for coal;” its only ohject was to explore the rocks 
underlying the Weald. 

Mr. Henry Willett gave an account of the origin and progress 
of the undertaking, stating that it was planned in honour of the 
first visit of the British Association to Sussex. He repeated Mr. 
Godwin-Austen’s protest as to thls being a search for coal, and 
said that this bore-hole was only the first of a series which would 
ultimately be necessary to complete our knowledge of the range 
of the Paleozoic rocks. He added that the subscriptions to the 
fund now amounted to 1,900/. 

Mr. Harry Seeley entered at some length into his reasons for 
disbelieving that the coal-measures ever covered this area; but 
he, in common with other geologists, was very glad of the ex- 
periment now being made, as its results would have a very high 
scientific valne, although commercially it would, he believed, 
prove a failure, 

The remainder of the time was occupied by the reading of 
Mr. G. A. Lebour’s paper Ox the Geological Distribution of 
Goitre in England. The author had by inquiries and corre- 
spondence collected a great amount of information upon the 
distribution of this disease, and his facts are of the more impor- 
tance, as no information can be obtained npon the subject from 
Government statistical returns. Ile traced in detail the range of 
goitre over the varions formations, and showed that the accepted 
beliefs on this subject were frequently erroneous. Thus, as re- 
gards magnesian limestone, which is commonly believed to be a 
very goitriferous rock, he showed that goitre was by no means 
so common there as in some other formations. Again, whilst on 
some regions occupied by carboniferous limestone the disease 
abounds, in others, where the general character of the rock is 
apparently the same, it is entirely absent. In searching for a 
general cause regulating the distribution of goitre, the author re- 
jected as insufficient that gencrally given—the hardness of 
water. Ile showed it to be more probable that metallic impuri- 
ties iu the water were the cause. The carboniferous limestone 
was characterised by goitre almost in exact proportion to the 
metalliferous nature of the rock, Districts where ferruginons 
water occurs very commonly have goitre, particularly where the 
iron is derived from the decomposition of iron pyrites. 

Friday, August 16,—The proceedings of this section opened 
with the reading by Mr. Pengelly of his Report on <Avcst’* 
Cavern, Torguay. Specimens of bones and flint implements 
during the preceding year were exhibited to the meeting. M» 
Pengelly afterwards read a note On the Occurrence of 
Machairodus latidens at Kent's Cavern, This animal had been 
found there many years ago by Mr. M‘Henry ; but doubts had 
often been expressed as to the accuracy of this observation, and‘ 
it was highly satisfactory to find that recent researches had con- 
firmed M‘Henry’s discovery. 

Mr. Evans made some remarks upon the flint implements 
found during the past year. 


aG2 


Prof. A. Gaudry described the various species of Machairodus, 
and Mr. W. Boyd Dawkins remarked upon the range of this 
animal, stating that the genus certainly occurred in the forest bed 
of Norfolk, although the species there was doubtful. 


Dr. Carpenter followed with his paper Ov the Tentperainre 
aud other Physical Conditions of Inland Seas, considered 01 re- 
ference to Geology. The general results obtained by recent 
deep-sea soundings were first described, the author afterwards 
passing to the special subject of the paper. Where seas were 
shut off by a narrow and comparatively shallow barricr from the 
great ocean it was found that the lowest bottom temperature of 
such seas was controlled by the lowest winter temperature of the 
surface. The bottom temperature of the Red Sea is abont 71°, 
and since it appears that the distribution of reef-building corals 
depends not so much upon depth as upon temperature, we may 
expect to find them living at much greater depths in the Red Sea 
than anywhere else in the world. The great rivers flowing into 
the Mediterranean bring down a great quantity of organic matter, 
and the decomposition of this carrics off much of the oxygen 
from the deeper water. Probably to this fact is owing the 
scarcity of life at great depths within that sea. 

The anthor pointed out the bearing of these and similar facts 
upon geological speculation, and in these remarks he was followed 
by Prof. Phillips, who spoke of the great light which Dr. Car- 
penter’s researches were throwing upon geology, explaining as 
they did how great areas of sea-bottom might be almost destitute 
of life, just as we find great deposits of rock to be. 


SECTION D—DEPARTMENT OF ZOOLOGY AND BOTANY 


Report of the Committec appointed for the purpose of promoting 
the Foundation of Zoological Stations in diffrent parts of the 
world, 

The Committee report that, as stated In the Report of 
the last mceting, the Zoological Station at Naples will be ready 
and in working order at the beginning of Jannary 1873, the pro- 
gress of the construction being such as to enable Dr, Dohrn to 
make this assertion. 

This undertaking has received much official and private assis- 
tance, not only from public authorities, but in a very high degree 
from private persons, The Committee feel obliged to acknow- 
ledge especially the extraordinary services rendered by Mr. W. 
A. Lloyd of the Crystal Palace Aquarium in giving every 
assistance to Dr. Dohrn in so far as technical difficulties are 
concerned. 

Special care has been taken to secure donations to the library 
of the Station. The eminent firm of Engelmann in Leipsig has 
presented all its works on Biology not previonsly possessed by 
Dr. Dohrn. Veweg in Brunswick has also sent all his publica- 
tiens on Biology. Theodor Fischer in Cassel has done the same. 
Important donations are promised by Dr. Alexander Agassiz of 
Cambridge, Mass., comprehending the publications both of his 
father and himself. 

To secure the development of the library on a greater scale, it 
will be necessary to make general applications. For this pnrpose 
Dr. Dohrn, assisted by several of the greatest German publishing 


firms, is preparing an appeal to all German publishers, and he | 


hopes also to succeed with a similar demand in Italy. The 
Committee hope that the British Association will lend its moral 
support to a similar demand in this country, not only by grantmg 
a complete set of its own publications, but by recommending a 
similar act to other Scientlfic Bodies and private persons. 

The Committee are further glad to annonnce that some steam- 
navigation companies are prepared to grant a free passage to the 
naturalists and free transport for the goods to and from the 
statlon, 

anies and Dr. Dohrn, the latter does not think it desirable to 
publish details on this point, or to mention the names of the 
Companies in question. 

Dr. Dob contemplates a new step for the purpose of return- 
ing a larger income for the Naples Station. He is about to offer 
to several Governments, Universities, and Scientific Bodies, 
working tables in the laboratory of the Station for a certain 
annual snm. This sum would confer on the subscribing Govern- 
ment, University, or Society, the right of appointing a naturalist, 
who, on presenting a certificate to the administration of the 
Station, would be furnished with a working table, and admitted 
toa participation in all the very cxtensive advantages of the 
Station, 
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The Committee think well earnestly to advocate this new step 
of the administration of the Naples Station, the more as it lessens 
the burden of the single naturalist, enabling even such as are 
destitute of means to profit by the manifold advantages of the 
Station, while it secnres a fixed income to the Station which 
would be employed in improving the technical and other means 
of investigation. 

Mr, Lankester gave some additional account of the Zoological 
Station about to be established by Dr. Dohrn at Naples. During 
the present year he had personally bad the opportunity of seeing 
the arrangements which were in progress, ; 

‘On the narrow strip of coast which separates the park of the 
Villa Reale from the sea, a large stone bnildiug is at present 
being erected at Naples, quietly and almost unnoticed—at least 
the Neapolitan press has paid no attention to it. The strength 
of the foundations—it has taken three months to lay them— 
shows that they are intended for an edifice of considerable size 
and durability ; and on making inquiries I bave learnt that this 
is the Zoological Station, which has been occasionally mentioned 
by Italian, German, and English journals during the last few 
months. It has bcen organised and is being built by a young 
German naturalist, Dr. Anton Dohrn, of Stettin, who, until a 
few years ago, was a privat docent at the University of Jena. 
He has paid nearly the whole of the expenses, which amount to 
about 50,000 thalers (7,500/.), out of his own pocket, the only 
assistance he has received having come from a few personal 
friends, who have lent several thousands of thalers for the pur- 
pose. The following is a short sketch of his plan :—The ground 
floor of the building, which covers an area of almost Sooo square 
feet, contains a great aquarium, which will be opened to the 
public. Dr. Dohrn hopes that the money thus obtained will 
not only suffice for all the expenses of the aquarium, but also 
afford a surplus to be employed in covering a part of the require- 
ments of the npper story, which is to be exclusively devoted to 
scientific purposes, Besides the officials and servants employed 
in the aquarium, several young zoologists will be attached to the 
Station, and receive a regular salary from the director, Dr. Dohrn, 
Thus, a number of new positions will be opened np for young 
scientific men, Dut this is not all, As the only duty of these 
zoalogists will be to devote themselves to certain branches of 
scientific work, and their exertions will be carefully directed and 
organised, as has long been the case in astronomical and meteor- 
ological observatories, there is every reason to hope that scientific 
research will be preatly facilitated and advanced by their labours. 
In the upper story of the Zoological Station laboratories will 
also be preparcd for the nse of naturalists coming from othe 
parts of Italy and from abroad. For this purpose a large scien- 
tific library will be founded, Dr. Dohrn’s very considerable 
private collection serving as a nucleus, and abont twelve tables, 
fully furnished with the necessary appurtenances, established. 


| Each of the latter will be provided with a number of tanks sup- 


plied with a constant stream of sea-water, Sea-fishing and 
dredging will be conducted on an extensive scale by means of 
several boats, to which, if the necessary means are forthcoming, 
a small steam-yacht will be added. The animals taken will be 
given to the zoologists for scientific treatment. It is more than 
doubtful whether all these rich and expensive conveniences can 
be furnished to zoological visitors without any pecuniary com- 
pensation ; but I hear that Dr. Dohrn has drawn up a plan 
which will enable even naturalists of limited meaits to enjoy the 
advantages of the Station. Ile proposes to offer one or more 
tables to varions governments and scientific societies for a fixed 
annual sum, These tables, and all the scientific resources of the 
Station, will at once be placed at the disposal of any naturalist 
who brings a certificate from the government, university, or 
scientific body to which the table has been let. ‘This plan, among 
its many other advantages, seems to be a successful attempt to 
solve the difficult question as to how it is possible to unite a 
complete self-administration on the part of scientific bodies wit't 
the reception of pecuniary assistance from their governments. 
“‘Dr. Dohrn speaks in the most grateful manner of the assis- 
tance rendered him by the German authorities in Italy, especially 
by Mr. Stolte, the consnl-general at Naples, while at the same 
time he warmly acknowledges the interest in his undertaking 
displayed by the government of Italy, more particularly Signor 
Correnti and Signor Sella, the late and the present Ministers of 
Public Instruction. The difficulties in the way of the execution 
of his plan were neither few nor small, as may be gathered from 
the fact that, in spite of the readiness displayed by the municipal 
authorities of Naples, more than two years elapsed before § 
definitive contract could be concluded between the town and Dr 
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Dohm with respect to the cession of a suitable site for the 
building.” , 


Refort of the * Close Time” Contmittee, 

The Committee re-appointed at Edinburgh, for the purpose of 
continuing the investigation on the desirability of establishing 
a ‘Close Time,” for the preservation of indigenous animals, re- 
port as follows :— 

Believing the time had come for advantageously urging the 
Legislature to take further action whereby the object for which 
your Committee was appointed might be promoted, your Com- 
mittee, after due consideration, prepared a bill, intituled an Act 
for the Protection of Wild Fowl, which being entrusted to the 
care of Mr. Andrew Johnston, M.P., was by him, Colonel Tom- 
line, M.P., and Mr. Brown, M.P., bronght into the House of 
Commons on February 15, and read a first time. 

This bill was based on the ‘‘Sea-Birds Preservation Act of 
1869,” and mutatis mutandis only, strictly followed the provi- 
sions of this Act, which experience has shown to have fully 
effected the ohject for which it was passed, and to have given 
very general satisfaction to the country at large. 

On the motion for the second reading of the bill in the Tlouse 
of Commons, June 12, the Hon. Auberon Herbert, M.P., pro- 
posed as an amendment that it was “‘ desirable to provide for the 
protection of all wild birds during the breeding season ;” but 
this amendment, which would have been fatal to the bill, was 
withdrawn, the bill was read a second time and ordered to he 
committed, June 21. 

In the debate in the House of Commons on the notice for 
going into Committee, Mr. Herbert moved, according to notice, 
“That it be an instruction to the Committce that they have 
power to extend the protection, given under the bill to Wild 
fowl during the breeding season, to other wild birds.” The 
Tlonse divided: Ayes 20, Noes 15 ; and thereupon Mr. Ierbert 
moved a number of other amendments of which he had given 
notice, and these being accepted by the House, the bill, instead 
of being the moderate measure contemplated by your Committee, 
became one of general and indefinite scope. 

By this means the fate of the bill, which had hitherto met with 
no serious opposition, was rendered very uncertain ; and notice 
was given ofa motion to throw it out; but on the report being 
taken, the bill on Mr. Johnston’s proposal, was referred to a 
Select Committee, by whom it was still further modified ; the 
objections urged against its sweeping clauses being overcome by 
limiting its effects to certain kinds of birds named in a Schedule, 
while the penalties for its infringement were diminished. In 
this form it went back to the House of Commons, and witha 
few other alterations finally passed that House, and was sent to 
the House of Lords. 

In the Upper House, charge of the bill was taken hy the Earl 
of Malmesbury, and, some fault being found with it, its provi- 
sions were further altered in committee, a person convicted of a 
first offence being rendered liable to a reprimand and the pay- 
ment of costs and summons only. Thus modified it was returned 
to the House of Commons, and has since received Jler 
Majesty’s assent. 

Your Committee cannot look with unmixed favour on this 
measure, It appears to them to attempt to do too much, and 
not to provide effectual means of doing it. In their former Re- 
ports they have hinted at, if not expressed, the difficulty or 
mpossibility of passing any general measure, which withont being 
oppressive to any class of persons, should be adequate to the 
purpose. Further consideration has strengthened their opinion 
on this point. They fear the New Act, though far from a 
general measure, will be a very inefficient check to the destruc- 
tion of those birds, which, from their yearly decreasing numbers, 
most require protection, its restraining power having hecn weak. 
ened for the sake of protecting a number of birds which do not 
require protection at all, Your Committee have never succeeded 
in obtaining any satisfactory evidence, much less any convincing 
proof, that the numbers of small birds are generally decreasing in 
this country. On the contrary they believe that from various 
causes, many if not most species of small birds are actually on the 
increase. ‘They are therefore of opinion that an Act of Parlia- 
ment proposing to promote their preservation is a piece of mis- 
taken legislation, and is mischievous in its effect, since it diverts 
public attention from those species which through neglect, in- 
difference, custom, cupidity, or prejudice, are suffering a 
persecution that will in a few years ensure their complete exter- 
mination. At the same time your Committee are glad to state 
that such [protection as is afforded by the new Act will be ex- 


tended to the particular group of birds which in former Reports 
they have shown to require it most—all the wild fowl named in 
the bill prepared by your Committee, having heing included in 
the schedule of the Act. Itis also gratifying to your Committee 
to find that the principle of a ‘Close Time” for all birds has 
been admitted by the Tlouse of Commons, though the application 
of that principle may at present be inexpedient. Your Com- 
mittee therefore trust that the sAct will not be otherwise than 
beneficial in its results, and though greatly indebted to many 
noblemen and gentlemen for the assistance they have rendered, 
your Committee cannot refrain from especially thanking Mr. 
Andrew Johnston, for the skill and patience he has shown in the 
conduct of the bill introduced. 

Your Committee respectfully suggest that they may be re- 
appointed. 


fourth Report on the Fauna of South Devon, by C. Spence 
Bate. 

Attention had been principally directed to the development 
and habits of animals which had fallen under observation. This 
had been facilitated by the establishment at Plymouth of a marine 
pond as store for the Crystal Palace Aquarium. The observa- 
tions had already proved interesting, and would hecome more so 
as the conditions of the pond hecame hetter adapted to Deep Sea 
species. It is formed out of a deep gulley in the limestone, partly 
extending back into a cave. At the entrance it is 11 ft. wide, 
and in other parts more than double ; when the water is highest, 
its length is upwards of eighty feet. With the replacement of 
the original Furczs by green alge, the water has become pellucid 
and clear. A list was given of the fish taken on the coast since 
the last report. Most of these have done well in the pond, the 
exceptions being fish of erratic habits, such as the mackerel. 
These, after restlessly roaming in search of an outlet, succumbed 
and died. Other fish thrive apparently unconscious of their con- 
finement. The Blue Wrasse (Ladras mixtus) had exhibited 
marked sexual selection, a fact which had also been observed by 
Mr. Lloyd at Hamburgh. During the breeding time the male se- 
lects one out of many females, and afterwards regularly accom- 
panies her. It had also been ascertained that the Blue Wrasse 
and the Spotted Wrasse were the same species. The male in 
confinement at Plymouth appears to be losing his fine coloura- 
tion and approximating to that of the female ; it seems, there- 
fore, probable that the blue colour is more or less assumed at 
the breeding season. 

With regard to the Crustacea, there are two subjects of inte- 
rest. The first is the perceptible decrease in the numbers of the 
edible species, the decrease being more perceptible in the littoral 
than in the deep sea species. This arises from the custom of 
destroying the females as well as the males at all seasons of the 
year, and also from the preference given to the lobster for 
culinary purposes when laden with spawn. In the case of the 
crab (Cancer payurus) there is not even this excuse. The market- 
able value of the female is at least one fifth that of the male. 
This arises from the smaller size, especially of the claws. Cap- 
tured in greater numbers, they are wantonly destroyed, being 
hawked about the streets for a few pence. The capture of the 
lobster, he thought, should be interdicted from February until 
May, and that of the female crab altogether. To the assertion 
that the lobster and crab are so prolific as to render the destruc- 
tion unimportant, there was the obvious reply, that in all those 
forms of life where the ova are most abundant, the development 
of the individuals is least quantitatively. In the case of the 
lobster, no one has ever seen that stage inits life which unites the 
animal as we know it with that which we have seen when it 
quits the egg, and, except the common littoral crab (Carcruus 
menas), this is true of all the higher crustacea. Mr. Lloyd, of 
Hamburgh, has noticed that the male or soldier crab (Paguris) 
in the spring takes hold of the shell containing the female, and 
carries it about for weeks together, and does not intercept its 
food as it would if a male were contained inside. Tle had found 
that crustacea might be preserved in a very superior way by 
keeping them in glycerine, and then drying them. Specimens 
preserved in this way two or three years ago were as flexible as 
if fresh. The soft parts should, if possible, be removed. He 
hoped to preserve fish in the same way. (Mr. Spence Bate sub- 
sequently remarked that after five or six years the structure of 
specimens preserved in glycerine appeared to become rotten. Te 
suggested, therefore, the previous admixture with the glycerine 
of one-eighth of spirit of wine.) 

«Among the molluscs many species of A/edone had been cap- 
tured, ‘This was generally supposed to be a rare species, but 
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Ovtopus snlgari. proves to be the more difficult to obtain. Two 
specimens of Scfi? officinalis were placed in the pond on the Sth 
of June, 1871. On the r2th July the female died, and was 
found to contain a large quantity of ova, Steps have been taken 
ty have constructed in the cave behind the pond a case with a 
glass front for watching the habits of animals. The temperature 
of the water in the pond is several degrces below that in the tanks 
at the Crystal Palace. 

The Mollusca of Europe compared with those of Eastern North 
clmerica, by J. Gwyn Jeffreys, F.R.S. 

After mentioning that he had dredged last autumn on the 
coast of New England in a steamer provided by the Government 
of the United States, and that he had inspected all the principal 
collections of Mollusca made in Eastern North America, the 
author compared the Mollusca of Europe with those of Massa- 
chusetts. Tle estimated the former to contain about 1000 species 
(viz. 200 land and fresh water, and S00 marine), and the latter to 
contain about 400 species (viz. 110 land and freshwater, and 290 
marine) ; and he took Mr. Dinney’s edition of the late Professur 
Gould's Reporton the Mo!lusea of Massachuietts as the standard 
of comparisons. ‘That work gives 407 species, of which Mr, Jeff- 
reys considered 40 to be varieties, leaving 367 apparently distinct 
epecies. About thirty speciesmay be added to this number in 
consequence of the recent researches of Vrof. Verrill and Mr. 
Whiteaves on the coast of New lIengland and the Gulf of St. 
Lawrence. Ile ideatified 173 out of the 367 Massachusetts 
species as European, viz. land and freslwater 39 (out of 110), 
and marine 134 (out of 257), the proportion in the former case 
being 28 per cent. and in the jatter 52 per cent. ; and he pro- 
duced tab alated lists of the species in support of his statement. 
Ile proposed to account for the distribution of the Nosth 
American Mollusca thus identified by showing that the land and 
freshwater species had probably emigrated from [urope to 
Canada through northern Asia, and that most of the marine 
species must have been transported from the arctic seas by 
Davis’s Strait current southward to Cape Co}, and the remainder 
from the Mediterranean and western coasts of the .\tlantic, by 
the Gulf Stream ina northerly direction. 

Dr. Sclater said that it had always been an interesting prob'en 
how the similarity of the Fauna of North Europe aud North 
America had been brought about, Jt was formerly supposed 
that a continuous land area existed between the two continents 
in the neighbourhood of Greenland, Ie was quite disposed t> 
agree, however, that the communication hat been brought about 
through the northern parts of Asia. In fact the fauna of Western 
America, and of Eastern Asia had gre ter points of similarity than 
those of Northern Europe and Eastern America. lor example, 
Ursus horribilis of Western America was intrinsically connected 
with (% drcfos if not merely a form of it. There were also 
some peculiar mammals which were identical ; for example, an 
Insectivore ( rotrichus was common to Japan and North Western 
America. With regard to birds several European types have 
turned up also in North Western America, a true Bullhnch for 
example. 

Prof, Allman said that the distribution of Ilydroids hardly 
accorded with that of Molluscs. Amongst recently collected 
Tubelerida which he had examined, and all of which were new, 
two species only were common to both sides of the Atlantic, Our 
own islands, the coasts of Norway, Iceland, and Greenland, and 
the northern shores of the Atlantic down to Southern Nova 
Scotia belonged to one large province. At Florida all Eastern 
forms die out. Amongst the West Indian islands not a single 
species was common to both si-les of the Atlantic. Looking at 
the facilities for distribution afforded by the locomative buds of 
these organisms, these facts were not easy to understand. 

Prof. Thiselton Dyer said that plant distribution quite supported 
the theory of communication between Asia and America. Vrof, 
Ava Gray had shown that the Flora of Japan had a strong 
affinity tothe North West American, Grisebach had endeavoured 
to invalidate this, but as Mr. Bentham said in his recent address, 
with little success. It was remarkable to find in a case like this 
an accordance between the facts of animal and plant distribution, 
because in the case of the Malayan Archipelago plants of the 
Indo-Malayan type extended far to the east of the limits Mr, 
Wallace found to exist in the case of animals. 

Mr. M‘Lachlan as confirming Dr. Sclater’s remarks concerning 
the similarity of the fauna of Siberia and Eastern Asia with Noith 
America, stated that several gcnera of Insects are common to the 
two districts, though absent in Europe. Ile instanced especially 
the neuropterous genus Pteronarcys which formed the subject of 
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a well-known memoir by Newport on the occurrence of external 
breathing filaments in the perfect kind of insect. 

Mr. Jeffreys in reply, instanced some cases of marine shells 
which are common to the western or Pacific, and eastern or 
Atlantic coasts of North America; one of these is Perticordia 
acutccostata, which was at first known only as a tertiary fossil, 
but has lately been found living not only in the European 
seas, but also in the Gulf of Mexico, Japan, and probably 
Davis’s Straits. 

M. de Macklay had ascertained the existence of a species of 
sponge both in Japanese and Norwegian waters. 


DEPARTMENT OF ANATOMY AND PHYSIOLOGY 


On the «trrangement and Nomenclature of the Lobes of the 
Liver in Mammalia, by Prof. W. H. Flower, F.R.S. 

The description of the livers of various animals to be met with 
in treatises or memoirs on comparative anatomy are generally 
very difficult to understand for want of a uniform system of 
nomenclature. The present communication, which endeavours 
to supply such a system (and was illustrated at the meeting by a 
large series of coloured diagrams), is based upon an examination 
of the condition of the organ in examples of every important 
sub-division of the class. The difficulty usually met with arises 
from the circumstance of the liver being divrled sometimes, as in 
man, ruminants, and the cetacea, into two main lobes, which 
have always been called respectively right and left ; and in other 
cases, 23 the lower monkeys, carnivora, rodentia, &c., into a 
larger number of lobes. Among the latter, the primary division 
usually appears at first sight to be tripartite, the whole organ 
consisting of a middle, called ‘‘ cystic,” or ‘suspensory,” lobe, 
and two lateral lobes, called respectively right and left lobes. This 
introduces confusion in describing livers by the same terms 
throughout the whole series of mammals, as the right and left lobes 
of the monkey, or dog, for instance, do not correspond with the 
parts desigaated by the same names in man and the sheep. 
There are, moreover, conditions in which neither the bipartite 
nor the tripartite system of nomenclature will answer, which we 
should have considerable difficulty In describing. without some 
more general system. 

It appears desirable to consider all livers as primarily divided 
by the umbilical vein into two segments, right and left. This 
corresponds with its development, and with th: condition 
characteristic of the organ in the inferior classes of vertebrates. 


DeEscRIPTION OF FIGURE. 
Diagrammatic plan of the inferior surface of a multilobed liver of a mam- 


mal extended transversely. ‘he posterior orattached horder is uppermost. 
#, umbilical vein of the foetus, represented by the round liganient in t e 
adult, lying in the umbilical fissure ; @ 7, the duetus venosus; 7c, the in- 
ferior vena cava; #, the vena porta entering the transverse fissure ; (Rae 
the left lateral fissure : » Z/, the right lateral fissure ; cf, the cystic fissure ; 
72, the left lateral lobe: /¢, the left central lobe; xc, the right central 
lobe ; x Z, the right lateral lohe; s, the Spigelian lobe ; c, the caudate lobe ; 
g, the gall bladder. 


The position of this division can almost always be recognised in 
adult animals by the persistence of some traces of the umbilical 
vein in the form of the round ligament, and by the position of 
the suspensory ligament. 

When the two main parts into which the liver is thus divided 
are entire, they may be spoken of as the right and left lobes; 
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when fissured as the right and left segments of the liver, reserving 
the term lobe for the subdivisions. This will involve no am- 
biguity, for the terms right and left lobes will no longer be used 
for divisions of the more complex form of liver. 

In the large majority of mammals each segment is further 
divided by a fissure more or less deep, extending from the free 
fowards the attached border, which I propose to call réy2¢ and 
Left lateral fissures (sce Fig., 77f, and ///), When these are 
more deeply cut than the umbilical fissure, the organ has 
that tripartite or trefoil-like form just spoken of, the part 
between them being he so-called middle, cystic, or suspen- 
sory lobe. These terms I should propose to discontinue, and to 
institute right central (rc) and left central (/c) for the two regions 
incluled between the umbilical and the two lateral fissures, and 
to use right lateral (r 1) and /eft fitera/ (77) for the regions beyond 
the lateral fissures. The essentially bipartite character of the 
organ, and the uniformity of its construction throughout the class, 
is thus not lost sight of, cven in the most complex forms. 

The left segment of the liver is rarely complicated to any 
further extent, except in some cases by minor or secondary 
fissures marking off small lobules, generally inconstant and 
irregular, and never worthy of any special designation. The 
principal differences to be noted depend on the degree of com- 
pletencss of the lateral fissure (which sometimes extends quite 
across the hepatic tissue completely severing the left lateral lobe), 
aud the relative size of the two lobes. 

On the other hand, the right segment is usually more complex. 
The right lateral fissure when fully developed passes into the 
right extremity of the portal fissure. The right central lobe, 
therefore, on its under surface does not reach to the attached 
border of the liver; but is always bounded in that direction by 
the portal fissure. Moreover, the gall-bladder when present is 
always in relation to its under surface. The position of this 
receptacle with respect to the lobe may vary—somctimes it is 
merely applied to its surface, loosely connected by connective 
tissue ; in other cases it is deeply embedded in a fossa. Very 
often it is placed near the middle of the lobe—sometimes close to 
one or the nther of its lateral boundaries, In many cases the fossa 
in which the gall-bladder is sunk is continued to the free margin 
of the liver as an indent, or even a tolerably deep fissure. his 
is called the cystic fissure (c 7); but in consequence of its irregu- 
larity of position and frequent absence it is not of the same im- 
portance as the other fissures 1 have named, and does not mark 
off any distinct divisions of hepatic substance. 

The right lateral lobe always has the great vena cava (7'c) either 
grooving its surface or tunnelling through its substance near the 
inner or left end of its attached border, and a prolongation to 
the left, between the vein and the portal fissure, has long been 
known under the name of the Spigelian lode (s). This is always 
a distinct hepatic region, sometimes a mere narrow, flat track, 
but more oftena prominent tongue-shaped process. Whatever 
may be its form, it is bounded in front, or towards the free sur- 
face of the liver, by the portal fissure ; on the left by the fissure 
of the ductus venosus (unless the vessel is bridged over by 
hepatic substance) ; posteriorly and partially on the right by the 
vena caya, but between this vessel and the right end of the por- 
tal fissure it is continued onwards into the adjoining part of the 
right lateral lobe. 

The main body of the right lateral lobe is most commonly di- 
vided into two parts, not by a cleft, such as the lateral fissures, 
passing from the upper to the lower surface of the liver, but by 
one which severs a part off from the under surface. This is the 
coudate lobe, and the fissure which separates it from the right 
lateral lobe may he called the ‘‘ fissure of the caudate lobe.” In 
man it is almost obsolete, but in most Mammals it is of very 
considerable magnitude, and has very constant and characteristic 
relations, It is connected by an isthmus at the left (narrowest 
or attached end) to the spigelian lobe, behind which isthmus the 
vena cava is always in relation to it, channelling through or 
grooving its surface. It generally has a pointed apex, and is 
deeply hollowed to receive the right kidney, to the upper and 
inner side of which it is applied. 

For ready comparison I have found it convenient to tint the 
diagrams of different livers with the following colours :—The left 
central lobe, dark blue ; the left lateral, light blue. Where the 
left lateral fissure is not present, as in man, the ruminants, and 
cetacea, the colours will shade into each other, or the whole 
segment may be made of a medium shade. The right central 
lobe, dark red ; the right lateral, light red ; the spigelian, yellow ; 
and the caudate brown. By this method the homologous parts 
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of every liver, and the essential similarity of their construction, 
however diverse in appearance, may be seen at a glance.* 


SECTION F—EconoMic SCIENCE AND STATISTICS 


Report of the Committee appointed on Uniformity of Wagats, 
Aleasures, and Coins, 

The Metric Committee of the British Association has much 
pleasure in reporting that another great stride has been made 
towards the uniformity in the weights, measures, and coins of al] 
countries, by the pessing of a law in .Austria in June 1871, ren- 
dering the use of metric weights and measures permissive fro-n 
January 1, 1873, and compulsory from January 1, 1876. ‘The 
metric system is gradually diffusing itself all over Europe. 
At this moment fully two-thirds of that continent measured Ly 
population have adopted the metric system of weichts and mea- 
sures, and the other one-third has manifested sufficient interest 
in the question to justify the expectation of its early adhesion 
to the gencral agreement. But in this one-third there are com- 
prised Kussia and England, two countrics which, by their popu- 
lation and commerce, exercise an enormous influence in the whole 
world, 

The state of the question in Russia appears to be as follows :— 
In 1859 a Committee of the lmperial Academy of lussia, 
issued a report on the subject, which approved of the de- 
cimal division already incorporated in the Russian money 
system, and expressed an opinion in favour of extending 
such decimal divisions to weights and measures, In dis- 
cussing, however, the possibility of even this moderate re- 
form, the Academicians saw that such a considerable change 
would be required that they felt it would be far better for 
Russia at once to introduce the metric system, and this was 
the conclusion of their recommendations, Since the publication 
of the report, the Imperial Academy of Russia hastaken an 
active part in advance of the system all over the world. Jn 1867 
Mr. Jacobi was a member of the International Committee on 
weights, measures, and coinsin connection with the Paris Intern1- 
tional Exhibition, and wrote the report which was agreed to by the 
1epresentation of the nations who took part in the conference 
on the subject. And later still, in 1570, owing to the repre- 
sentations of the Imperial Academy of Russia to the French 
Government and to the scientific bodies of other nations of the 
need of preparing more accurate and metric standards for the 
use of countries which might adopt the metric system, an In- 
ternational Committee was appointed to prepare such standards, 
This Committee met in Paris, in June 1870, and will resume 
its labours in September next. 

In the United Kingdom considerable progress has been made 
towards the introduction of the metric system, though much cer- 
tainly remains tobe done. In 1862 a Committee of the Ilouse 
of Commons was appointed to consider the practicability of 
adopting a simple and uniform system of weights and measures, 
with a view not only to the benefit of internal trade, but to facili- 
tate our trade and intercourse with foreign countries. In dis- 
cussing the question of the possible decimalisation of the existing 
system, the Committee of the British Tfouse of Commons, in the 
same manner as the Committee of the Imperial Academy of 
Russia, reported that it would involve almost as much difficulty 
to create a special decimal system of our own as simply to adopt 
the metric decimal system in common with other nations, And 
under the circumstances the Committee came to a unanimous 
recommendation in fayour of the introduction of the metric 
system. 

Nearly 200,000,000 of people in Enrope have already recog- 
nised the metric system as the international system of weights 
and measures, 160,000,000 of whom have already adopted it in 
a compulsory manner. If once, therefore, Russia and England 
should finally place their legislation on the same footing, the 
other smaller states will certainly follow, and Europe will have 
attained perfect unity as regards weights and measures. But in 
other parts of the world also considerable progress has been 
made. In Asia the whole of India may he said to have adopted 
the weights and measures of capacity of the metric system, 
though some time may elapse before the Act passed by the 
Indian Government can be carried into operation. 

In America the United States have introduced it permissively ; 


* The principal modifications from this common plan are described in 
“Lectures on the Organs of Digestion in the Mammalia,” in course of pub- 
lication in the Jedicad Tismcs aud Gasette, 
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whilst Brazil, Chill, Mexico, Grenada, and other American kKe- 
publics hive a-lopted the metric system absolutely. 

Nor has th-re been less done as regards the coinage. If we 
compare the coins now in use all over the world with those in 
use some twenty years ago it will be seen what advance we have 
already made everywhere towards unity. Some countries, such 
as France, Italy, Switzerland, Belgium, Greece, and Roumania, 
have already an identical system of coinage secured to them bythe 
Coinage Convention of December 23, 1865. The Austro-]lun- 
garian Empire issues gold pieces marked 20 florins and $ florins, 
equal to 25fr. an:l iofr. respectively. Spain issues gold pieces of 
25 pecates, equal to the 25fr. pieces, and Sweden the Caroline, 
equal to 1ofr. 

‘The Committee much regret that the German l’mpire, which 
had recently a most favourable opportunity for extending the 
desiied uniiormity, an object to which she has shown her 
adherence by the adoption of the metric system, has issued a 
new gold coinage, having nothing in common either with the 
money of the Convention of France, Switzerland, Italy, andl 
Belgium, or with the monetary systems of England or the United 
States. 

During the last yeir the Committee have had communications 
with the Indian Government on the que-tion of introducing the 
metric system of weights and measures int» India, tie original 
act by which all the weights and measures of the system were 
introduced having been vetoed by the ITome Governmen’, and 
another, limited to the weights and measures of capacity, having 
heen passed in its stead. 

The ramification of the weights, measures, aud coins all over 
the world will be fraught with immense benefit to sctence, 
commerce, and civilisanon ; and scientife and philosophical 
bodies of all nations have given their adhesion to it; the com- 
mereial classes look for it as an essential element in the economy 
of time and the performance of international work, and travellers 
all over the world regard it as the greatest boon that coukl be 
conferred. Towards the attainment of this important object the 
Metric Committee of the British Association for the Advance- 
ment of Science have exercised an important influence. 


SECTION G—MECHANICAL SUIENCE 


OPENING ADDRESS RY THE PRESIDENT, FREDERICK J. 
BRAMWELL, CE. 


THE point which I have to determine is what shall my one 
subject be—on what shall I address you? T have thought over 
many subjects connected with mechanical science, but 1 cannot 
discover anything more practically important than ‘* Coal.” 
Very few matters are of greater real interest at all times to the 
nation at large, and very few are more prominently before the 
minds of the public at the present time, and certainly no subject 
can be more appropriate for a mechanical engineer, if for no other 
reason than this, that the steam engine is still the very crowning 
glory of mechanical engineering, and that coal is the staff of life, 
and, so to speak, the breath of the nostrils of the steam engine. 
The raisings of coal, which in 1555 were only 64 millions of tons 
in Great Britain, rose to 80 millions in 1860, and to 108 millions 
in 1869 ; and I will also advert to the fact that the price of all 
kinds of coal has in the colliery districts risen, speaking in round 
numbers, about 100 per cent. within the last twelve months, and 
is still rising. Let us now see how we do deal with coal in those 
cases where coal must be used; how we might deal with it in 
such cases ; and how we might in certain instances substitute 
other sources of power for the cual which we now consume. 
And let us first of all cousider this question of finding sources 
other than coal for our motive power. Before the steam engine 
was so extensively used as it now is, the wind, the force of the 
streams, anl the force of the tide were all employed to give 
motive power. With respect to the power of the wind, it is to 
be feared it is too irregular to cnable any manufac urer to rely 
upon it in competition with the steam engine. With respect to 
the power of our streams, the altered condition of the soil due to 
increased drainage and cultivation has so materially interfered 
with the regularity of their flow, that their efficiency as sources 
of constant power is serionsly diminished, while competition with 
them by steam has become much greater than it was when the 
water tills themselves were better off. This state of things, 
however, might he cured, and, in fact, has been cured in certain 
districts, by the union of a large number of mill proprictors to 
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form storage reservoirs, from which the water can be delivered 
with regularity so as to give an uniform supply to the mills. 
Lut the third source of water power, the tide mill, which at one 
time was used to a considerable extent, is almost wholly discon- 
tinued. The causes of this discontinuance are sufficiently obvious, 
The tide mill as formerly constructed could work for only a 
limited period in each ebb, and to obtain the full eflect it had to 
utilise both the night and the day tides. Isut while the tide mills 
laboured under these disadvantages, they possessed the great 
merit that their power, such as it was, was one that could be 
depended on, and one which, although it fluctuated, fluctuated 
regularly and within known and definite limits. 1 would suggest 
that, in those cases where there are large manufacturing distiicts 
within a few miles of the sea, and where there is a rise and fall 
of the tide, coupled, in the outset at all events, with natural in- 
dentations of the coast which might be comparatively readily 
dammed up for the storage of the water, there such storage 
should be made that the water should he set to work turbines of 
the hest kind (turbines which will work with very nearly the 
same per-centage of the total power given out by the water at 
any particular moment, whether they are immersed or whether 
they are not) ; that these turbines should be employed in pump- 
ing water at a high pressure into Armstrong accumulators ; and 
that pipes should be laid on from those accumulators to the 
neighbouring mannfacturing town, and should there deliver their 
power to the consumers requiring i*, to be used by them in 
water-pressure engines. Suppose a beginning were made with 
the city of Bristol, which is no doubt a very tavonrable instance 
for the application of this suggestion. Here the rise and fall 
of the tide might safely be taken at 24 ft. Ilalf a square mile 
of water enclosed would, after the must lavish deductions for 
loss, yield, in Bristol at least, 5,000 hotse-power, probably sufii- 
cient to replace the whole of the power of thestationary engines 
now at work in Bristol. 1 will now consider the question how 
coal is wasted in its use, but before doing so 1 will say a few 
words upon the loss that occurs in the coal mine itself. Happily, 
this loss has for some years past been greatly reduced. Maze 
economic systems of working have prevailed, plans of dealing 
with small coal by washing away its impurities, so as to render 
it fit for cokeing, have been largely adopted, and thus a great 
deal of that coal which a few years since would bave remained 
buried in the mine, as not justifying the expense of raising it to 
the surface and of paying royalty npon it, is now brought to light 
and is utilised. Nevertheless we know that at ordinary prices 
of coal it is to the advantage of the colliery proprictor in many 
instances to leave a considerable per-centage of the seams 
that are worked rather than to endeavour to lessen that per- 
centage by the use of a more expensive system of artificial sup- 
port for the roof, and further that italso pays him to leave alto- 
gether unworked very thin seams of ccal. Hereafter, when coal 
becomes scarce, there can be no question that the inkabitants of 
these islands would be glad to make use of the now despised 
unworked seams, and also to recover the buried coal of the 
worked seams ; but such seams and such savings, although they 
can be worked and made at present, when the mines are open, 
if not at profit, yet with little loss, will then only be capable of 
being reached by a reopening and pumping out of abandoned 
mines, a process so expensive that great indeed must be the 
need of our successors if they are compelled to resort to it. I 
now come to the question of the way in which waste occurs in 
the use of the coals that are brought to the surface. This use 
may be divided into two great branches—the domestic and the 
manufacturing. I will consider first the domestic use. This is 
a highly important branch of the subject. It is believed that 
out of the total of ninety-eight or ninety-nine millions of tons of 
coal which in 1869 were retained for home use, eighteen an] a- 
half millions of tons, about one-fifth of that quantity, were con- 
sumed for domestic purposes (about ten millions being 
exported). We all of us know intimately the way in which 
coals are bumt for domestic purposes. The osher way in 
which we use coal is for purposes of manufacture, and this, 
again, may be divided into two branches at least—namely, the 
coal that is employed for obtaiming power, and the coal that is 
eniployed in metallurgical and other operations not immediately 
connected with the production of power. To treat of those latter 
cases first, they are far too numerous to be dealt with in detail, 
and, therefore, only a few of the principal must be considered. 
Take the subject of coke making. [Tow much coal is heated in 
clamps and in kilns to be converted into coke, and in how few 
instances is any use made of the whole of the heat residing in the 
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gaseous parts of the coal which are driven off. This heat fre- 
quently amounts to 30 per cent. of the whole of that which is in 
the coal. We come next to the smelting of iron. ‘Take the 
preliminary process of calcining the ore, In those cases where 
the ore is ** black band,” the ore so common in Scotland, the 
calcining is done by the combustion of the carbonaceous matter 
mixed with the ore. Far more than the quantity of fuel requisite 
for the calcination is associated with this ore, but the whole of 
it is burnt off, and no effort whatever is made to utilise the sur- 
plus heat. Then with regard to the blast furnaces for smelting 
iron. flere, still almost universally in Scotland, that large seat 
ofthe iron manufacture, and to a considerable extent in England, 
the waste gases are suffered toissue from the furnace top, illumi- 
nating the country for miles round, and bearing testimony to 
the indifference of the owner of the furnaces to a waste of our 
store of fuel. Upwards of sixty” years ago—viz., in 1811—the 
utilisation of these gases was suggested in France, but not much 
was done for thirty years. About 1840, however, their use be- 
came not infrequentin that country, and French manufacturers and 
chemists taught us that the gas thus recklessly wasted might be 
collected and utilised, and made to replace the fuel expended in 
heating the hot blast stoves and in raising steam for the blowing 
engines. But, for the cause which has been and will be al:uded 
to, the adoption of this plan was very slow indeed in England. 
Tt has now been in use, however, for many years in our hest con- 
ducted works, but as a proof of the slowness of its introduction, 
the furnaces of Scotland, as I have already said, are even to this 
day almost universally worked upon the wickedly wasteful prin- 
ciple of allowing these gases to burn idly away. Take again the 
melting of steel in crucibles where the heat issues from the fur- 
nace, of necessity hotter than the heat of the melted st-el (for 
were it not so it would cool it), and of this issuing heat, as a rule, 
no use whatever is made. Take again the heating furnace and 
puddling furnace of our iron works, very commonly from these 
heat at a greater temperature than that of welding iroa escapes 
up the cbimneys, disregarded as though it had cost nothing for 
its generation. 

Next let us consider how we are dealing with coal when we 
use it for obtaining motive power in our steam engines. Steam 
engines may be divided into the four great heads of marine, loco- 
motive, portable, and fixed. Including within the term steam 
engine tbe boiler as well as the engine, the waste may arise in a 
steam engine in two ways, in either one of them, or in both com- 
bined. It may arise from an imperfect utilisation of fuel in 
the production of steam—that is, a waste due to the boiler 
and to the firing; or it may arise in an improper use by 
the engine of the steam provided for it by the boiler. There can 
be no question that the boiler waste is, as a rule, very large 
indeed, Iam perfectly certain there is hardly any subject more 
worthy the attention of the engineer than the replacing the stoker 
by some mechanical arrangement which shall afford absolute uni- 
formity of firing, and therefore absolute uniformity of the con- 
ditions of the fire, and this is a subject not only worthy of atten- 
tion on account of the saving of coal, but also on the ground of 
putting anend to a most laborious, exhausting, and, it is to be 
feared, unhealthy occupation, viz., that of the steamboat fire- 
man, more particularly when he is working in a hot climate. 
If perfect combustion were obtained in the fire, I do not think 
there would be much difficulty in properly utilising by the boiler 
the heat evolved. 

1 have now laid before you some of the points in which the 
boilers and engines of the present day are below the standard to 
which engineering science has already reached, and in which, 
therefore, there is known opportunity for immediate improve- 
ment. There is a perpetual bugbear in the way of improvements, 
and that bugbear is the so-called “‘ practical man,” and he was 
in my mind when, in previous parts of this address, I have 
hinted‘at the existence of an obstacle to the adoption of im- 
provement. Ido not wish the section for one moment to sup- 
pose that 1, brought up asan apprentice in a workshop, and 
who all my life have practised my profession, intend to say one 
word against the practical man. On the contrary, he is the 
man, of all others, that I admire, and by whom I would wish 
persons to be gnided ; because the truly practical man is one 
who knows the reason of that which he practises, who can 
give an account of the faith that is in him, and who, while he 
possesses the readiness of mind and the dexterity of action which 
arise from the long-continued and daily intercourse with the sub- 
ject of his profession, possesses also that necessary amount of 
theoretical and scientific knowledge which justifies him in pur- 
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suing any process he adopts, which in many cases enables him to 
devise new processes, or which, at all events, if he be not of an 
inventive quality of mind, will enable him to appreciate and 
valne the new processes devised by others. This is the truly 
practical man, about whom I have nothing to say except that 
which is most laudatory. But the practical man, as commonly 
understood, means the man who knows the practice of his trade, 
and knows nothing else concerning it; the man whose wisdom 
consists in; standing by seeing, but not investigating, the new 
discoveries which are taking place around him, in decrying 
those discoveries, in applying to those who invent improvements, 
even the very greatest, the epithet of ‘*schemers,” and then 
wlicn he finds that beyond all dispute some new matter 1s gocd 
and has come into general practice, taking to it grumblingly, but 
still taking to it, because if he did not he could not compete 
with his co-manulacturers. The aim and object of such a man, 
indeed, is to ensure that he should never make a mistake by 
embarking his capital or his time in that which has not been 
proved by men of large hearts and large intelligence. tt is such 
a practical man asthis who delays all improvement. For years 
he delayed the development in england of the utilisation of the 
waste gases of blast furnaces, and he has done it sv successfully 
that, as T have already had occasioa to remark, this utilisation 1s 
by uo means universal in this kingdom. — It was such men as 
these who kept back surface condensation fur twenty years. It 
is sucha manas this who, when semaphores were invented, 
would have said, ‘* Don't suggest such a mode to me of trans- 
mitting messages ; I am a practical man, sir, and I believe that 
the way to transmit a message is to write it un paper, deliver it 
to a messenger, and put him vn horseback.” In the next genera- 
tion his successor would be a believer in semaphores, and when 
the electrical telegraphist came to him and said, *‘ Do you know 
that I can transmit movement by an invisible electrical power, 
through a wire however long, and it seems to me that if one were 
to make a code out of this movement, 1 could speak tu you at 
Portsmouth at one end of the wire, while I was in London at 
the other,” what would have been the answer of this practical 
man? ‘Sir, 1 don’t believe in transmitting messages by an in- 
visible agency ; I ama practical man, and | believe in sema- 
phores, which I can see working.” In like manner, when the 
Siemens’ regenerative gas furnace was Introduced, what said the 
practical man: ‘*Turn your coals into gas, aud burn the gas, 
and then talk of regeneration. 1 don’t know what you mean by 
regeneiation, except in a spiritual sense, I ami a practical ian, 

and if 1 want heat out of coals f put coals on to a fire and burn 
them,” and for fifteen years the practical man has been the bar 
to this most enormous iniprovement in metalluryical operations. 
The practical man is beginning slowly to yield with respect to 
these furnaces, because he finds, as I have already said, that men 
of greater intelligence have now in sufficiently large numbers 
adopted the invention to make it a formidable competition with 
the persons who stolidly refuse to be improved. ‘The same practi- 
cal man for years stood in the way of the development of 
Bessemer steel ; now he has been compelled to become a convert. 
It may be said that employers and the heads of maunfactories are, 
as a rule, in these days, educated gentlemen, and that, therefore, 
it is wrong to impute to them the narrow mindedness of the prac- 
tical man, I agree that in numerous instances this would be 
wrong ; but the fact is that in many cases, I think I may say in 
most cases, the head of the establishment, the moneyed man, the 
man who by his commercial ability (hat most necessary element 
in all establishments) keeps the concern going by finding lucra- 
tive orders, is not intimately acquainted with the practice of the 
business carried on by his firm. [He relies npon some manager 
or foreman who too commonly is not the real but the so-called 
practical man. It is to such men as those who simply practise 
that which they have seen, without knowing why they practise 
it, that the title of practical man has most improperly | een attri- 
buted, and it is on the advice of such men that the true heads of 
the frm too commonly regulate their conduct as to tie manage- 
ment of their business, and as to the necessary changes to be 
made in the way of improvement. As I have said, the practical 
man derides those who bring forward new inventions and calls 
them schemers. No doubt whatever they do scheme, and well 
it is for the country that there are men who do so. It also may 
be true that the majority of schemes prove abortive ; but it must 
be recollected that the whole progress of art and manufacture 
has depended, and will depend, upon successful discoveries, 
which in their inception were and will be schemes, just as much 
as were those discoveries that have been and will be unfruitful 
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Dut the successful discoveries, because they are successful, are 
taken out of the category of schemes when years of untiring 
application on the part of the inventors have, so to speak, thrust 
them down the throat of the unwilling practical man. Take the 
instance of Mr. Bessemer, who was beset for years by difficulties 
of detail in his great scheme of improvement in the manufacture 
of steel. As long as he wasso beset, the practical men chorused, 
** Tle is a schemer ; he is one of the schemers ; it is a scheme.” 
Supposing that these practical difficulties had beaten Mr. 
Bessemer, and that they had not been overcome to this day, the 
practical man would have derided him still as aschemer, although 
the theory and groundwork of his invention would have been as 
true under these circumstances as it now is. Fortunately fer the 
world, and happily for him, he was able to overcome these most 
vexatious hindrances and make his invention that which it is. 
No one now dares to apply the term ‘*schemer” to Mr. 
Bessemer or ‘‘scheme”’ to his invention ; but it is as true now 
that he isa ‘‘schemer,” and his invention a ‘* scheme,” as it 
weuld have been had he failed up to the present to conquer the 
minor difficulties. It is a species of profanation to suggest, but 
I must suggest it, for it is true, that Watt, Stephenson, Faraday, 
and almost every other name among the honoured dead, to whose 
inventive genius we owe the development that has taken place 
within the last century in all the luxuries, the comforts, and even 
the bare necessities of our daily existence, would, in their day, 
and while struggling for success, have been spoken of as schemers 
even in respect of those very inventions of which we are now 
enjoying the fruits. But I feel I need not labour this point 
further ata meeting of the Mechanical Section of the British 
Association—an Association established for the advancement of 
science. I know I shall be accused of decrying the practical 
man, and of upholding the schemers. I say most emphatically 
that I do not decry the practical man. I plead guilty to the 
charge of decrying the miscalled practical man, and 1 glory in 
my guilt; while ] readily accept that which I consider the praise 
of upholding ‘‘schemers,” and J do so for this simple reason 
that if there were no schemers there would be no improvement. 
I think it becomes a scientific body like the British Association 
to laud the generous effort of the unsuccessful inventor rather than 
to encourage the cold sellishness of the man who stands by and 
sees others endeavour to raise the structure of improvement 
without lending a hand tu help, and even sneers at the builders, 
but when the structure is fully raised and solidly established, 
claims to come in to inhabit, and being in probably essays, 
cuckoo like, to oust the builders, and to take possession for his 
own benefit. One word in conclusion. Can we not devise some 
means by which consumers of coal inay be instructed in, shamed 
into, or tempted to the economical use of that most valuable 
material? The Royal Agricultural Society of England, by its 
judicious efforts for many years past by the institution of trials and 
the giving of prizes for the best engines, has brought the con- 
sumption ef coal down from 1olbs. per horse-power to a little 
over a quarter of that quantity. Could we not institute a Society 
which should devote itself to the recording and the rewarding of 
the performances of steamboats and of fixed engines for land 
purposes? [Lam aware it is supposed that there is a difficulty in 
these cases which does not obtain in the case of portable engines 
that can be brought for trial upon a dynamometer, and that is, 
that the power exerted by marine engines varies during the 
voyage, and is not that which is developed at the measured mile, 
while in a manufactory it varies according to the conditions of 
the trade, and to the extent to which the British workman con- 
descends to attend to his work. But there are implements which 
xecord the horse-power exerted from moment to moment, and 
register it on indices as readable as those of an ordinary counter 
of an engine, or as those of a gas meter. I believe that one of 
the very greatest incentives to economical working which the 
owners of steamboats could offer to their engine builders and 
sngmeers would be the application of such implements as these. 
Were they employed, the shipowner would know at the cnd of 
the voyage so much horse-power had been exerted asa whole, 
and that so much coal had heen burnt, and that the result, there- 
fore, was a consumption of so many pounds per horse-power per 
hour. All excuses of head-winds, and all the aid ef canvas to 
the engine-power, would be eliminated from the calculation. 
The continual indicator would register truly the work the engine 
had to do, whether that work was made excessive by contending 
with head winds, or was rendered light by favourable breezes 
and the assistance of canvas. In the same way the proprietor of 
the engine for manufacturing purposes, the cotton mill, the 
woollen mill, the corn mill, and even the highly irregularly 
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working rolling mills and saw mills, would be able at the end of 
the quarler to say: ‘‘ Notwithstanding all the variations of my 
trade and rate of manufacture, I know that my engines have 
excrted so much power, ] know that I have burnt so much coal, 
and that therefore such and such have becn the economic results,” 
Assuming that steamboat proprietors and the owners of fixed 
land engines would go to the expense of applying such continuous 
recording implements as these to their engines, and would be- 
come members of an association for the purpose of visiting and 
inspecting and of reporting upon their machinery, and of giving 
prizes to the men in charge for careful attention ; prizes to the 
manufacturers for original good design and workmanship of the 
engines ; and prizes to the proprietors for their public spirit in 
having bought that which was good instead of that which was 
bad and cheap, and for having employed intelligent and careful 
workmen instead of ignorant and careless ones,—1 believe within 
a few years as great an improvement might be seen among the 
marine and manufacturing class of engines as has been effected 
by the laudable exertions of the Royal Agricultural Society of 
England among the portable ones. 1 think the initiation of some 
such society as this would be a practically useful result from 
the meeting of Section G. 
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Academy of Sciences, July 29.—Mr. Cayley presented the 
continuation of his memoir on the condition enabling a family of 
given surfaces to form part of an orthogonal system.—M. de 
Saint-Venant communicated a note by M. J. Boussinesq on a 
simple mode of determining experimentally the maximum re- 
sistance to sliding in a ductile, homogeneous, and isotropic solid. 
—M. Yvon Villarceau presented a note on a new theorem in 
general mechanics.—M. W. de Fonvielle read a notice of the 
results of observations on recent thunderstorms.—A note from 
M. P. Volpicelli on the theory of Nicholson’s duplicates was 
read.—M. E. Becquerel presented a note by M. A. Cazin on the 
quantity of magnetism of electro-magnets. —M. C. Sainte-Claire 
Deville communicated a note by M. de Tastes on the fall of an 
acrolite in the commune of Lancé (Loir-et-Cher) on July 23. 
‘This fall took place about half-past 5 p.M., with a clear sky and 
bright sun ; it was accompanied by a violent explosion heard 
over a great extent of country. The course of the meteor was 
from S$. W. to N.E., and it appeared to be double, or to consist 
of two meteors following a parallel course. A large portion fell 
and buried itself in the ground to the depth of 1°50 metre. —M. 
Boussingault read a memoir in continuation of his researches 
upon the presence of iron in the organism ; it related to the dis- 
tribution of iron in the materials of the blood. The greatest 
portion is contained in the globules.—M. Daubrée presented an 
investigation of the meteorites of Ovifak, with regard to the 
amount of carbon and of soluble salts which they contain.—M. 
Berthelot presented a note on the constitution of acid salts in 
solution ; M. J. A. Le Bel a note on the pyrogenated carburets 
of Pechelbroun ; and MM. Girard and De Laire a note on the 
colouring matters derived from aniline, in reply to a recent com- 
munication by M. Lauth.—M C. Sainte-Claire Deville pre- 
sented a note of an examination by M. Gorceix of the gaseous 
emanations of Santorin during the close of the eruption of 1866, 


CONTENTS Pacs 
ScHELLEN’S SvecTRUM ANALYS1S.—Dy Prof. Cornu, Ecole Polytech- 
PINS Se Db on 5 Go 6 os eo oe A 5 349 
Our Book SHELF. «6 1 uw ee ee ew te et 350 
Lurrers To THE Epiror:— 
Hindrances to Students of Mathematics.—Prof. A Hatt . . 352 
Jeremiahieliorrccks > 5.) Pameeeeee tenes es ee 355 
The “Mors Electrique."—Col. J. F. Tennant, R.E, F.R.S. 351 
MAGNETICAL AND METFOROLOGICAL WorK aT BOMBAY. e 352 
ScieNCEIN JAPAN . . 6 » 6 « eres GG SGP 
BUCCI MER Oi SG 5 3 co a 5 A Ae oa BD 6 oo 5 See 
THE VATE ME ROM WU. (hs RSATG@ even swecn 2) rte) Vege ee Eat 
olution sl at OMEMEEEENA co. 4 of GS lon em tn es eo o, ERG 
Tug Brivish Association Mggerinc AT BRIGHTON . . . . + . 357 
Section A —Sectional Proceedings. . . . . « «© 2. 2 se 357 
Section B,— Sectional Proceedings. . . «. « « - «+ « 360 
Section Cl——Sectional Proceedings) 5. . ¢ se) ss en SUE 
Section D.—Sectional Proceedings . . . . » . - + « + » 362 
fection I'.—Sectional Proceedings . . . . « « 9 « «© « « 305 
Section G.—Opening Address by President. . . . . . . 6 © 366 
SOCIETIES AND ACADEMIES . 2 . - « « Penk Go op 6 EEE 


Exrata.—Vol. vi., p. 266, tst col., line 19 from boltom, for “ bulk” read 
‘bulb ;” line 9 from bottom, for ‘‘ plane” read ‘‘pane ;” end col., line 16 from 
bottom, for ‘behind’ read “‘between:” p. 267, 1st col. line 20, for 
* pressures" read ‘‘ temperatures,” 


NA BORE: 


369 


WSN oe PT ES Bisiaige 1572 


UVES Je0 SCT uN Ca 


NI R. REED, who has hitherto been known to the 
a naval world principally as, a successful ship- 
builder, and as the writer of two valuable works on ship- 
building, comes before it now in the additional character 
of editor of a magazine, which, under the title of Naval 
Science, professes to embrace all branches of science 
relating to naval affairs, How far this profession will bz 
fulfilled, as the magazine, advancing from number to 
number, gathers strength with increasing age, remains to 
be seen; but at present it is impossible to avoid the 
remark that a very disproportionate part of the two num- 
bers now before us, and more especially of the first, is 
occupied with articles devoted to the study of naval archi- 
tecture. The superabundance of papers relating to this 
subject is one which, from Mr. Reed’s antecedents, 
might fairly have been expected, and is to be expected in 
the earlier numbers, until the editor gathers round him a 
staff competent to write on the many other scientific topics 
which present, or should present, cqual interest to, and as 
directly concern, our naval officers. Such subjects as the 
stability or the rolling of ships, ably and in most respects 
agreeably as they are treated, have, from their theoretical 
point of view, absolutely no connection with the duties of 
a naval officer, however much they may appeal to his 
desire to be fully acquainted with whatever bears, even 
remotely, on his profession, lt is, of course, important 
that, with these new ships which have points of maximum 
and vanishing stability, the commanding officer, and nat 
only he, but every executive officer, should familiarly knaw 
the limit of inclination which his ship must never be 
allowed to exceed ; but, practically speaking, it is of no 
more consequence to him to know the mathematical 
reason of this than it is to know the geological forma- 
tion of a submerged rock ahead. The relation between 
the period of a ship in the trough of the sea and the 
period of the waves amid which she would be rolling, has 
even still less to do with the practical duties of a seaman 
who is unable, under any circumstances or in any degree, 
to alter either “the metacentric height,” “the radius o1 
gyration,” or ‘‘ the period of oscillation” (p. 199) ; but who 
is able, so long as the ship is nota helpless wreck, to keep 
her out of the trough of the sea, the position to which 
these experiments and calculations refer. We by no 
means wish to imply that the study of such questions as 
these is of no importance to the naval officer; on the 
contrary, we are very decidedly of opinion that whatever 
gives him a clearer insight into the meaning of the rules 
by which his conduct has to be guided, renders him a 
more intelligent, and therefore a more capable officer ; 
what we would say is, merely, that they have not such 
paramount interest as to render it desirable to devote to 
them at least half the space in a magazine of Naval 
Science. Saying this, we must also add that we are for- 
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tunate in having in Mr. Reed one who represents for one 
scientific branch what should be represented in all 
branches. 

The remaining space has been allotted to more varied 
papers, some of which are of considerable ability. Amongst 
these we would specially mention one on “ Naval Tactics,” 
which contains a very interesting 7éssé of the subject, 
and permits us to hope that in a future number the writer 
will enter more fully into a discussion of the probable 
anu possible effects of the several formations ; for though 
no certain result can be arrived at till war has actually 
tested them, it seems to us that much knowledge may be 
gained by a consideration of the different methods of 
attack and defence, as opposed to each other. 

We have, again, a valuable contribution to navigation 
in an article on “Rhumb and Great Circle Charts,” 
which illustrates the important application of the Great 
Circle principle to windward sailing, in a manner more 
lucid and satisfactory than we remember to have seen 
in print before. But in treating of its more general 
relations to navigation and to the conduct of a long 
passage, the writer would seein to have momentarily over- 
looked the geographical as well as the meteorological con- 
straints which are everywhere put on it ; thus, for instance, 
in the outward passage to Australia, the great circle route 
leads through latitudes dangerous or impassable from ice, 
whilst the steadiest streak of westerly winds is to the 
north rather than to the south of the 43th parallel. A 
previous article from, if we mistake not, the same pen, 
enters on the long-vexed question of “ The Rational 
Method of Teaching Navigation.” There can be little 
doubt that the author is right as to the rationality of the 
method ;—as to the utter irrationality of the method which 
has been hitherto generally adopted, the difficulty which 
has stood in its way has been the absolute impossibility of 
adapting it to the necessities of the service, and of giving 
very young boys the requisite grounding in elementary 
mathematics, in the given tume and amid the bustle and 
disturbance of a sea life. We may fairly hope that this 
difficulty is about to vanish, now that Mr. Goschen recog- 
nises the advisability of materially increasing the age for 
the entry of naval cadets. lt is on this that the hope of 
any real improvement in the state of naval education 
must principally depend. When a youngster at the age 
of fourteen is thrust into a world of peculiar hardship and 
excitement, he must have an extraordinary aptitude if he 
follows up book-learning one step more than he is obliged 
todo. 1t appears in the evidence before Admiral Shad- 
well’s Committee that about seven hours a week is a good 
average amount of study under instruction ; it does not 
appear in the evidence, but it is none the less true, that a 
young boy's attendance at study in the forenoon, after he 
has kept the morning or middle watch, is for the most part 
corporeal rather than mental, from which he derives little 
or no profit. When the present system has been entirely 
done away with, and been replaced by some other, such, 
perhaps, as that recently proposed by Captain Goodenough, 
we may hope that our young naval officers, as they grow 
into manhood, may possess a fair groundwork of the nore 
essential parts of an exact education, But until some 
such radical alteration has been made, until a real, how- 
ever moderate, amount of accurate grounding becomes 
the rule and not the exception amongst our young officers, 
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we confess that we can scarccly look wih confidence to 
the now loudly vaunted schemes for “the higher education 


of the navy,” whether it is to be carried on at Greenwich 
or elsewhere, 

It is, however, a mistake to speak, as is so commonly 
done, of the navy as a scientific profession. Asa profes- 
sion, the regular line of the service is practical amongst 
the practical ; it requires and cultivates a quick eye, a 
restrained temper, a cool courage, a ready judgment of 
men and things ; it calls for a minute and thorough know- 
ledge, not only of all that relates to the management of 
ships and men, but of the extensive “literature” issued 
and demanded by the Admiralty ; few have the time, even 
if they had the disposition, to go deep into scientific 
study, to which there is no inducement, for which there is 
no reward, Oné of the earlier articles in the magazine 
before us, ‘ On the Necessity of forming a Naval Staff,” 
pointedly calls attention to this. We believe that the 
writer has under rather than overstated his case. That 
beyond the regular line of the service there are duties 
which call for a higher and more extended knowledge, is 
freely admitted by all ; and we are convinecd that these 
duties will be more efficicntly performed by officers 
specially educated for them, than by others nominated 
indiscriminately or by roster, after a vain endeavour to 
bring the whole body of officers to one universal high 
standard. There are few men, worth anything at ail, who 
have not a distinct speciality, and we conceive that it is 
by allowing, nay, encouraging these spscialities to develop 
themselves to the utmost, that the greatest perfection in 
the aggregate is to be attained. ‘To force a man of an 
essentially practical turn of mind, with a judgment in the 
handling of a ship, or with an insight into the character 
of men, which scems instinctive rather than acquired, to 
go through a distasteful course of high mathematics, or ef 
foreign languages, or, on the other hand, to pin a man of 
unusual taste and aptitude for the study of more advanced 
science down to the routine of the service, appears to us 
a most erroneous system. Yet, so far as we understand, 
this is what is seriously proposed. The formation of a 
Naval Staff, and the abolition of the existing segregation 
of navigating officers, would, we believe, be a radical and 
immediate cure. It is in evidence before the committee 
already referred to, that the special training of officers 
whom interest or taste attracts to gunnery duties, nas been 
found to work exceedingly well ; we believe that a similar 
system with regard to navigating duties would be as 
successful ; nor can we admit that a small body of men, 
chosen by the mere accidents of birth or family connec- 
tion, is likely to furnish such a number of first-rate navi- 
gators and surveyors as could be got together by special 
selection from the whole service ;—to use a geographical | 
simile, we would drain a larger area. Roughly speaking, 
about one-sixth of the lieutenants on the list have taken 
out gunnery certificates ; the proportion of those who would 
take out advanced certificates in navigation would probably 
be considerably greater; whilst, indirectly, a large number 
would follow up some course of study with a view to 
turning it to future account. If appointments as flag- 
lieutenants were made in a similar way, we believe that 
the impetus given to study amongst the officers of our navy 
would Icad to results quite equal to those wished for. But | 
it is not in human nature to pursue a course of study 
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wearisome in its beginnings, amidst the worry and turmoil 
of an active profession, without encouragement, witout 
hope of reward. 

Wc have no space to notice, in a manner proportionate 
to its merits, Mr. Mallet’s article on the Action of Ter- 
pedoes ; this, after all, is, so far as the navy is concerned, 
the question of the day, and any discussion that leads to 
a closer acquaintance with it ought to be carefully studied. 
Every one acknowledges, first, that the navy, at present, 
is in a transition state; and secondly, that more Science 
is wanted. We consider it a fortunate thing, therefore, 
that what is destined to be a high-class journal of Naval 
Science, under the editorship of such a distinguished man 
as Mr. Reed, has made its appearance at this time, and 
we wish it every success—a success, moreover, which is 
certain, so long as the stated point of view is steadily kept 
in mind. 
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Die Echinoiden der oesterretchisch-ungartschen cberen Ler- 
tidrablagerungen. Von Dr. Gustav C. Laube. Mit 
vier lithographirten Tafeln. (Wien, 1871.) 


AGassiz, Desor, E. Forbes, Desmoulins, and Wright 
have written elaborate monographs and descriptions of 
Miocene Echinodermata. Prof. Ed. Forbes described 
(Proc. Geol. Soc., vol. iv. pp. 230-232, 1843) a large sciies 
from the miocene beds of Malta and Gozo, colle d by 
Capt. Spratt, R.N., of H.M. surveying vessel Beacen ; 
Dr, Wright in 1855 (Ann. Mag. Nat. flist., vol. xv.) de- 
scribed many species from collections made by the Earl 
of Ducie, from the same islands; and again, in 1864 
(Q. Jour. Geol. Soc., vol. xx. p. 470), through the sevies 
collected by Dr. Leith Adams at Malta, he described new 
iniecene forms. These were all important additions to 
the then little known echinodermata of the miocene 10cks 
of soutiern Europe. In the present monograph, which is 
reprinted Gem the “ Abhandlungen der k. k. Geologiscken 
Reichsanstax,”’ Dr. Gustav C. Laube also carefully de- 
scribes fourteen new or previously unknown species of 
echinoderms from the Austro-Hungarian miocene (upner 
tertiary) deposits, and adds a new genus (Srissomorf i) 
to receive those forms possessing non-depressed ainbu- 
lacral grooves, and an attenuated posterior border. Many 
of the species described by Laube are peculiar to the 
miocene rocks of the Austro-Hungarian area, whilst 
others have a much wider distribution, several being 
identical with the Maltese forms described by Dr. Wright. 
Of the fourteen genera and thirty-seven species included 
in Dr. G. Laube’s monograph, seven species occur in 
Malta, seven in Corsica, and eleven in France ; while the 
remaining twelve species are peculiar to the Austro-Hun- 
garian beds. The following new species have been dc- 
scribed and figured by the author in the memoir bef re 
us, viz., Cideris Schwabenaritt, Echinus dux, E. hiagart 
cus, Echinocyanus transylvanicus, Seutella Vindobouersts, 
Echinolaumpas angustistellatus, Pericosmus effints, Ie- 
meiaster rotundius, H, kalksburgensis, Schisaster letthanis, 
S. Karieri, Brissomorpha Fuchst, Spatangus euglypius, 
and S. aezstrtacus. The monograph contains a very 
valuab'e table showing the distribution of these species 


' which occur elsewhere, such as Malta, Corsica, Italy, and 


France, with a general column for other localities (adtere 
Lénder) ; it is accompanied by four quarto lithographic 
plates devoted to the local and new species. which are 
carefully figured. The whole is an important contribution 
to this division of the dlanuloide, Io. 1B 
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Fishes of New Zealand. Catalogue, wilh Diagnoses of 
the Species. By F. W. Hutton, F.G.S., Assistant 
Geologist. Notes on the Edible Fishes. By James 
Hector, M.D., F.R.S., Director, With 12 plates. 
(New Zealand, Wellington, 1872.) 


THE geologists of New Zealand are of opinion that, 
in order to acquire a knowledge of the inhabitants of 
their country in past epochs, it is necessary first to know 
what its present inhabitants are. This will appear rather 
strange to some of their European brethren, who do not 
seem to consider that the subjects have anything to do 
with one another, and who usually keep them as far apart 
as possible. But there can be no doubt, we believe, that 
our Antipodal friends are right, and that a knowledge of 
the extinet fauna of any country must be preceded by a 
study of its existent fauna. 

We have lately given our readers an account of two 
Jately-published works on the Birds of New Zealand. We 
have now the pleasure of introducing to their notice an 
excellent réssé of the present state of our knowledge of 
the fishes of the same country. This has been prepared 
by Captain Hutton, author of one of the previously 
mentioned treatises, under the direction of the enlightened 
Chief of the Geological Survey of New Zealand, who him- 
self contributes additional information to the volume of 
a highly important nature, in shape of Notes on the Edible 
Fishes of the Colony. 

The arrangements and nomenclature adopted by Capt. 
Hutton are that of Dr. Giinther’s ‘‘ Catalogue of Fishes,” 
the most recent and by far the best authority on the sub- 
ject. 
the issue of Dr. Giinther’s work, and some imperfectly 
known fishes mentioned, which Dr, Giinther does not 
appear to have noticed. Thus the total number of New 
Zealand fishes included in Captain Hutton’s work amounts 
to 141. There can be no doubt, however, that this num- 
ber will be considerably augmented when more attention 
has been devoted to the subject. Indeed, we believe that 
even within the past few months Dr. Giinther has de- 
scribed some rather remarkable additions to the Ichthyo- 
logical Fauna of New Zealand, which are not included in 
the present synopsis. 

The greater number of New Zealand fishes are marine 
species. The freshwater fish fauna is poor in the ex- 
treme, although it included two remarkable forms belong- 
ing, one te the true Sa/wonidz, and the other to a nearly 
allied group, which are the ‘ Smelt” and “ Grayling” of 
the native fishermen. The former fish, Dr. Hector tells 
us, is “delicious food,’ but does not attain sufficient 
dimensions to make it of great impoitance as an article of 
diet. But the native “ grayling,” which probably reaches 
6lbs. or 8 lbs. in weight, ought to be valuable, and we can- 
not quite understand why, with such a fish available, it 
was thought necessary to spend large sums in the en- 
deavour to introduce European Sa/onide into the fresh- 
water of New Zealand. 

In concluding the brief notice of a most useful work, 
we should add that the twelve plates which accompany it, 
and which give the outline of about fifty of the most 
characteristic species, even if not of great scientific value, 
will, we are sure, be of great assistance to the unlearned 
colonist in his attempt to make out the correct names of 
the native fishes. 


LETTERS TO THE EDITOR 


The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. | 


Radial Polarisation of the Corona 


Durine the recent meeting of the British Association at 
Brighton, it was casually remarked by Sir William Thomson 
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tbat during tbe eclipse of last December, it had been observed 
that the radial polarisation of the corona was greater at a small 
distance from the sun than close to it. This observation he 
thonght was a very important one. 

My observations on this subject were published in the 7/i/o- 
sophical Magazine for last Match, but 1 think Sir William Thom- 
son’s opinion may be taken as sufficient reason for thinking that 
they would not be uninteresting to the readers of NATURE. 

I have twice accompanied Mr. Pogson, the Government As- 
tronomer at Madras, as polariscopic observer, in his eclipse 
expeditions ; first, in August 1868, and secondly, last December. 

In Angust 1568 I used simply a Savart’s polzriscope, attached 
to a telescope, employing a diaphragm to limit the field of view. 
On this occasion I found that the corona was radially polarised. 
I shall enter, however, more fully into a description of the 
method adopted Jast December, as the results then obtained, 
while confirming those obtained in 1863, are, [ think, of much 
greater importance. 

The Savart was so adjus'ed as to show a white central band 
between two dark ones, when the bands corresponded in direc- 
tion with the plane of polaiisation. ‘This polari:cope was, last 
December, converted into a polarimeter, by causing the light to 
be examined to pass first through fuur plates of crown glass, 
mounted in a frame, moveable on an axis at right angles to the 
direction of the bands. This instrument was fixed in front of the 
eye-picce of asmall equatorially-mounted telescope. 

When the glacs plates were perpendicular to the optical axis of 
the instrument, they had, of course, no effect whatever upon the 
polarisation of the light passing through them ; but if the frame 
carrying the plates were turned on its axis, the light passing 
through them would be polarised in a plane parallel wuh the 
axis, and hence at right angles to the direction of the bands, and 
the amount of polarisation so caused may be calculated for any 
angle the glass plates may make with their normal or zero posi- 
tion by means of formula: in Prof, W. G. Adams’s paper, pub- 
lished in the Philosophical Mugasine for April 1871. 

It is evident that if we are examining common light by this 
instrument, turning the glass plates will cause black centred 
bands to appear ; that is, the central band will be dark, and 
between two white ones, exactly the reverse of what takes pace 
when light polarised in the plane of the bands is examined by 
the polariscope. If then while examining light polarised in the 
plane of the bands, we turn the glass plates, we prevent that 
polarised light from passing to the polariscope, and the bands 
gradually disappear as the ang’e of the plates increases, and they 
completely disappear when the plates are at such an angle as 
would produce on ordinary light the same amount of polarisation 
as that existing in the light under examination. 

By knowing the angle through which the plates have to be 
turned in order to extinguish the bands, we are able to measure 
the amount of polarisation in any polarised light ; the instrument 
forming what mav be called a differential polarimeter. Further, 
it is evident that if we place our bands at right angles to the plane 
of polarisation, we shall get black centred band», which would 
only be increased in intensity by turning the glass plates ; hence 
we can only measure the polarisation of light with this irstru- 
ment when the direction of the bands coincides with the plane cf 
polarisation. 

My own observations of the eclipse of 1868 led me to expect 
to find radial polarisation, 

Prof. Pickering thought that the polarisation he observed in 
1869 was caused by the reflection of sunlight from the unobse: ved 
portions of the earth into the atmosy here, and thence back to the 
eye. The plane of polarisation would, in that case, be vertical 
near the sun. I took the portion of the limb at about 90° from 
the vertex, towards the sonth (‘hat is near the southern limh) for 
my observations, and carefully placed my instiument so that the 
bands were radial to the sun before totality. The bands were 
therefore horizontal, or nearly so. This was then a crucial ex- 
periment as to ihe accuracy of Prof. Pickcring’s view on the one 
hand, or of my own previous determination on the other. 

Directly tctality commenced the bands appeared, ard they 
were white centred. The plane of polarisation was, therefore, 
horizontal and not vertical ; it was radial, and could not be caused 
in the way imagined by Prof. Pickering. 

I next tuined the glass plates till the bands disappeared, and 
by this means measured the amount of polarisation, which as I 
have before explained, could not be done had the plane of polar- 
isation been at right angles to the plane of the bands. 

On examining the light from a portion of the corona at abont 
ten minutes distance from the limb, I found the polarisation 
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greater, in about the ratio of 275 to “158, than it was close to the 
limb ; these figures representins approximately the amount of 
polarisation respectively at ten minutes from the limb, and close 
to it, the total light being unity. 

We may therefore conclude that 

1. The corona is radially polarised. 
2. This polarisation increases as we recede from the limb. 

The bright lines seen in the spectrum of the corona inform ns 
that Aart of the light we receive from it is intrinsic, that is, that 
the gases composing it are incandescent, and from their proximity 
to the sun we should scarcely expect anything else; yet this fact 
in no way renders it impossible that much of the light we receive 
from the corona should be reflected or scattered by minute par- 
ticles of, perhaps, denser matter, probably incipient cloud, sus- 
pended within it, as such particles are supposed to exist in the 
earth’s atmosphere, in order to account for the polarisation and 
blue colour of the sky. This supposition, when we remember 
that the temperature, and hence the amount of intrinsic light, 
must decrease as we recede from the sun, would amply account 
for the increase of polarisation with distance from the limb. 
There are, however, two other causes which may be named as 
adequate to produce this effect. Probably in reality the increase 
is due to the three causes combined. 

When the plates were inclined so as to neutralise the corona 
polarisation, | saw faint dark centred bands ou the portion of the 
mwon’s disc inthe field. 1 did not observe any when the plates 
were at right angles to the axis of the telescope, but I think I 
should have noticed them had they existed ; so that although there 
was a sensible amount of light on the moon’s disc sufficient to 
show bands when polarised by the glass plates, I do not think it 
was perceptibly polarised itself, This would tend to show that 
the light was reflected from the moon itself, and not from the in- 
tervening atmosphere. G. IX. WINTER 


Erratum of the Errata, or, ‘‘ A Few Millions” 


IT Am indebted to Mr. A. Cowper Ranyard, of London, for 
culing public attention to errors existing in the illustrative 
appendix to a research entitled Acoustical Experiments, &c., 
which article of mine the Editor of Narure honoured with a 
republication in his journal on May 9, 1872. 

The existence of these errors has heen known to me since a 
few weeks after the original publication of my paper; but as 
they did not affect in the least the subject proper of the research, 
and would be apparent to any one who might take the trouble to 
review the calculations, [ allowed them to pass unnoticed, and 
even now would not pursue the subject further had Mr. Ranyard 
really corrected my errors; but he has Aémse/f committed the 
error of “A Few Millions” (the title of his communication”) 
which he would attribute to we when, in these words, he 
undertakes the correction of my figures. ‘* Taking the velocity 
of light as 185,300 miles per second, and the wave-length 
of D,, as given by Angstrom, at 000055950 millimetres, gives 
5,058, 700,000,000,000 vibrations per second, or a little more 
than fire thousand millions of millions, instead of a little less 
than six Anndred millions of neillions vibrations per second, as 
given by Dr. Mayer.” The following is the correct calcula- 
tion :— 


- . 298,212,000,009 mm. 
185,300 miles = 297212) 


*0005895 mm, 
and 5,055,700,000, 000,000 (vir. A. C, Kanyard’s result) minus 
§05,570,000,099,009 (Mr. Mayer’s result) gives Mr. Ranyard 
4; 552,530,000, 000, 0ce tremors, 

Thus it appears that both Myr, Ranyard and myself commit 
crrors in simple arithmetic, but [ am sure that our mutual friends 
will not attribute them to want of sufficient mathematical culture 
to accomplish ‘fa simple rule of-three sum.” (A.C. R.) Ie 
that is without sin Ict him first cast astone. 1, however, donot wish 
Mr lanyard’s errors in any way to extenuate my own greater 
negligence which has disfigured the appendix of my paper, con- 
taining, a3 it does, ‘‘some strange numerical errors, which 
perhaps it will be well to paint out, lest some of your readers 
should make use of the numbers given at the end of the paper 
without previously testing them.” (A.C. R.) 1 will therefore 
ask my readers to substitute for the last paragraph under the 
heading of “ Quantitative Relations in the Experiments and 
Analogical Facts in the Phenomena of Light,” the following :— 

“ We will now examine the analozical phenomena in the case of 
light. Let fork No. 1, giving 256 vibrations a sccond stand for 


= 505,870,000,000,000 
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505,730,000,000,000 vibrations a second, which will be the 
number of vibrations made by the ray D, of the spectrum, if we 
adopt 300,000 kilometres per second a3 the velocity of light. 
Then fork No. 3 will represent 504,750,000,000,000 vibrations 
per second, which latter give a wave-length ‘oo00048 millimetre 
longer than that of 1),, and belongs to a ray removed from D,, 
towards the red end of the spec rum, by eight times the distance 
which separates D), from D,. We saw that fork No. 3, giving 
254 vibrations a second, bad to move towards the ear with a 
velocity of 8°734 feet to give the note produced hy 256 vibra- 
tions per second, emanating from a fixed fork ; so, if a star, which 
only sends forth those rays which vibrate 504,750,000,000,000 
times a second, should move towards the eye with a velocity of 
2,442 kilometres, or 1,517 miles, its colour would change to that 
given when D, emanates from a stationary soda-flame.” 


ALFRED M, MAYER 


Rev. John Ward on Atmospheric Germs 


THIS worthy was Vicar of Stratford-upon-Avon, from 1662 
till his death in 1651. Tle was a man of general knowledge, and 
was specially skilled in the diseases of women and children. It 
is not known that he obtained the archiepiscopal licence to prac- 
tise physic, but he certainly practised the healing art, and he re- 
cords his intention ‘to inquire whether a man may get of the 
archbishop a licence to practise Jer totam Ingliam!” Tis 
diary, 1645-1679, is sensible and entertaining. It is chiefly 
known as containing a notice of Shakespeare, with the only ex- 
tant account of the cause of his death, viz., “a feavour’’ caused 
hy a carouse with Drayton and Beu Jonson. The Diary is in the 
Library of the Medical Society of London, It was edited by 
Dr. Charles Severn, and published by Colburn, in 1839. 

The following extract is remarkable :— 

“*Venenum pestilens est congeries minimarum animalcularum 
per aerem volitantiura, quae corpora bumana per respirationem 
aut poros subeuntes, eorum partes corrodunt et corrumpunt, ex 
iisque ad alia corpora volitantes, seu ad alia quocunque modo 
delatw, et quasi cuntagio propagata, etram illa inficiuot, corro- 
dunt, corrumpunt, sicut priora, e quibus evenerunt. . . . 
Supra frenum cubare noxium miultis fecit, non solum in peste, 
sed etiam in aliis morbis.” 

Of course 2x peste means “in the case of the plague.” 

C. M. INGLEBY 


Coefficients of the Linear Expansion of Solids 


AT the British Association which met last year in Edinburgh 
I suggested a thermometer of translation which should record the 
amount of the successive rises of temperature during the year. 
For this purpose a body possessing great expansibility with a fine 
needle point at its upper end, was proposed to be placed on a 
sloping frame, and made of a material possessing small expansi- 
bility, and protected from the changes of temperature, and having 
its upper surface finely serrated. When the body expanded, its 
upper end bearing the needle point would extend higher up on 
the frame, and when contraction commenced the projecting needle 
point would continue its hold of the teeth on the frame, prevent- 
ing shortening at its upper end, so that the centre of gravity of 
the mass would he raised. In this way the successive increments 
of heat would be registered by successive creeps of the body up- 
wards on the frame, 

It has occurred to me that the same principle might be ad- 
vantageously adopted for measuring the linear expansion of 
different solids. 

In order to double the readings for expansion, clamping screws 
attached to upright rods fixed at the ends of the body would be 
better than the needle point for detention during contraction, 
which was proposed for the thermometer of translation, The 
bar to be experimented on would be placed on rollers in a vessel 
containing water or steam of different temperatures. The screws 
would be tightened at the lower end of the bar, and slackened at 
the upper before expansion, and tightened at the upper and 
slackened at the lower before contraction. After the contraction 
had fully taken place, the bar would be again heated and again 
cooled, and this process would be repeated until the total 
amount of translation became easily measurable. Although the 
amount of translation produced in any case by a single experi- 
ment might be scarcely appreciable, yet we can hy cumulative 
repetition increase the amount of translation to any extent with- 
out inereasing the errors of observation, for a single final reading 
is sufficient for the whole series of eapansions however numerous 
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they may be. This single reading of the total amount of crvep 
being divided by the number of times the experiment was re- 
peated, and by the given number of degrees of heat through 
which it had been each time successively raised, and by the original 
length of the bar, will give the desired coefficient of expansion. 
I think that results obtained by this mode of translation will, 
for minute expansions, be more reliable than those obtained 
either by Lavoisier and Laplace’s method, or by that of Roy and 
Ramsden. THOMAS STEVENSON 
Baden-Baden, Angust 26 


Origin of Insects 


In Nature of December 7, 1871, there is an interesting 
letter from Mr. B. T. Lowne, on the Origin of Insects, in which 
the writer refers to Fritz Miiller’s ‘* Facts for Darwin” in favour 
of the opinion that ‘‘the larval forms of insects are probably 
derived from imaginal” or perfect forms. 1 have not at present 
any opinion to offer on this subject ; but, though I estimate 
very highly indeed the light which Fritz Miiller has thrown on 
the Crustacea, I think nothing can be more unsatisfactory than 
his remarks on insects. Heconcludes that the earliest insects 
resembled the wingless Blattidee, overlooking, what is obvious 
enough, that any theory of the origin of insects ought to ac- 
count for, or at least show the origin of, those most charac- 
teristic organs of the class, the wings. I quite agree with Mr. 
Lowne that “it is extremely probable that insects first emerged 
from the water with fully-formed wings.” I think it scarcely 
possible to doubt that the wings were originally organs of aquatic 
respiration. But this does not answer the question of the origin 
of insect metamorphoses, which, though an evolutionist, 1 think 
one of the greatest difficulties of the theory of evolution; it 
does not answer the question whether the perfect forms with 
wings and legs have been derived from the larval forms without 
either, or the converse. 

Mr. Lowne goes on to say, ‘‘ We havestill relics ofan aquatic 
winged insect fauna in the hymenopterous genus, discovered by 
Sir John Lubbock.” 1 cannot think this brings us any nearer to 
the origin of insects. It could not do so unless the Ilymenop- 
tera were at or near the origin of the class, and this will scarcely 
be maintained. The Ilymenoptera are probably the highest of 
all insects—certainly so if instinct is the criterion, The aquatic 
llymenopteron (I do not know its name) is no more a relic of 
the origin of insects than are the water-beetles ; and no one will 
say that the Coleoptera are near the origin of the class. It is 
tme that the water-beetles are wingless, while the Hymenopteron 
in question is winged ; but the beetles are a winged order, and 
those which have no wings have lost them. Indeed, it is only 
in a functional sense that any beetle is wingless, for they all 
retain the wing-covers, which are modified wings. It is probably 
true that the origin of all animals whatever was aquatic, but it 
does not follow that the aquatic members of any class denote 
the origin of the class. The aquatic habits and structure may be 
only adaptive. Noone would look to the seal or the hippo- 
potumus for the origin of the Mammalia. 

JoserpH JoHN Murrny 


THE LAI WHICH REGULATES THE 
FREQUENCY OF THE PULSE 


i ROM a pamphlet on this subject, recently published 
by Mr, A. H. Garrod, we extract the following 
summary of the main features of the circulation :— 

“The circulation of the blood is maintained hy the 
repeated contraction of the heait. Each cardiac revolu- 
tion is divided into three parts—the systole, the diaspasis, 
and the diastole. The following laws hold with regard to 
the length of these intervals :— 

“1. The systole, together with the diaspasis—or, in 
other words, the first cardiac interval—varies as the 
square root of the whole revolution. 

“II, The systole varies as the square root of the 
diastole. 

“111, The diaspasis is constant. 

“The amount of work that the heait has to perform 
in maintaining the circulation depends on two sets of 
changes which may occur in the system: 1. Variations 
in the blood pressure; 2. Variations in the resistance 
to the outflow of that fluid from the arteries. 


“ As the capacity of the arterics, including the ventricles, 
varies directly as the blood pressure, and as the flow of 
blood from the capillaries does the same, the frequency of 
the heart’s beats is dependent on the resistance to the 
capillary outflow, and not at all on the blood pressure ; in 
other words, the heart always recommences to heat when 
the blood pressure in the systematic arteries has fallen a 
certain invariable proportion, 

“ Variations in blood pressure result from: 1. Absorp- 
tion into, and excretion from, the vascular system of 
fluids ; 2. Changes in the capacity of the arterial system, 
which occur on the contraction or relaxation of the mus- 
cular arteries; 3. Changes in the amount of available 
blood, which result from the heemastatic dilitation of some 
of the yielding vessels on altering the position of the body. 
As changes in the first of these cannot be very sudden, 
and those in the latter are never very considerable, the 
mean blood pressure in health varies but little during 
short intervals. 

“ Variations in peripheral resistance result fiom : 
1. Different degrees of tonicity or patency of the mus- 
cular arteries ; 2. Different resistances in the venous 
system. The former may occur independently in one or 
other system of vessels, as the cutaneous or the alimen- 
tary ; also mechanically from pressure on a part of the 
body. The latter are insignificant in health. 

“The heart depends for its power of doing work on 
chemical properties in the blood it pumps into the sys- 
temic vessels, and as the blood reaches it direct from 
those vessels, the cardiac intramural circulation varies 
with the changes in the former; and the length cf the 
systole varying only as the square root of the time of 
diastole, the degree of cardiac nutrition varies directly as 
the systematic blood pressure, and as the square root of 
the diastolic time. The coronary arteries supplying the 
whole heart, the work done by the right ventricle is 
governed by that done in the left ; thus the supply of 
blood in the left auricle is always rendered sufficient for 
the requirements of the systemic circulation ; though, as 
there is no reason for believing that the resistance in the 
pulmonary vessels varies with that of the systemic, there 
must be some peculiaritics in the former circulation 
(which may explain the variations in the ratio of the 
number of pulse beats to respirations in some cases). 

“ The auricular contraction is a very small force, and 
its function is most probably to close the tricuspid and 
mitral valve. 

“ The heart commencing its systole as a whole, it is 
highly probable that the impulse for action is given by a 
force which affects both ventricles ; such is found in the 
coronary circulation and the active diastole produced by 
means of it.” 


THE CONGRESS OF PREHISTORIC 
ARCHASOLOG VY 

“Pee mecting of the International Congress of Archa- 

ology at Brussels was brought to a close last Friday, 
August 30. On the previous Tuesday General Faidherbe 
spoke cn the Dolmens, of which he had made a special 
study in Algeria, He believes them to be the work of 
some people whose traces can be found from Pomerania 
to the coast of Africa, and of whose migrations they in- 
dicate the halts. Mr. Franks, of the British Museum, 
piesided on the afternoon of the same day, when the dis- 
cussion turned chictly on the primitive races of Belgium, 
On Wednesday the last expedition of the Congress took 
place, Namur and the Camp of Hastedon, distant about 
two kilometres from Namur, being the places selected. 
The establishment of this camp, covering an area of from 
eleven to twelve hectares, is attributed to the men of the 
Polished-Stone peiiod. It is situated on a high plateau, 
and the cuttings made through the ancient enclosure were 
explained by M. Dupont, Director of the Brussels Museum. 
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M. Dupont dwelt chiefly on the fact that at the epoch of 
the Mammoth there were two perfectly distinct popula- 
tions in Belzium, one using the flint cut at Spiennes, near 
Mons, and the other that of the Somme. The highly in- 
teresting Museum of Archieology belonging to the town 
of Namur was afterwards examined by the Congress. 
At the meeting of Thursday, M. Dupont traced the con- 
nection of the various populations in Belgium among each 
other at the different ages of stone; after which a lively 
debate arose on the question of the descent of the present 
race of men from the troglodytes, and on the causes of 
the difference of types. In the afternoon the problems 
of the Tertiary age and the age of Bronze occupied the 
Congress. On Friday morning the question of determin- 
ing the relative remoteness of the ages of bronze and of 
iron led to many valuable disquisitions ; and Mr, Hyde 
Clarke gave a summary of the recent anthropological dis- 
cussions at Brighton. 

M. de Quatrefages summarised the results of the present 
Congress, and stated as the principal ones that the ele- 
ments of the prehistoric populatians—even of the age of 
stone —are discernible in the present population, and that 
even in the most remote ages the migrations of races 
took place on a much more extensive scale, and with more 
frequency than was believed by any one till recently. 
M. Vervoort, one of the Belgian vice-presidents, next 
presented to the Congress, in the name of M. Geefs, the 
well-known sculptor, a bust of M. d’Omalius d’Halloy, 
who presided in person at this the last meeting of the 
Congress. This bust is a most striking likeness of the 
venerable savav/, who was congratulated by M. de Quatre- 
fages, speaking for the Congress, on the homage rendered 
to him by his colleagues. M. d’Halloy’s services to 
ethnography have been long and valuable, and his vigour 
of mind and youngness of heart are astonishing in aman 
on the verge of ninety. 

The proceedings terminated with the distribution to the 
members of a commemorative bronze medal on the part 
of the Belgian Government. This medal, having a di- 
ameter of nearly seven centimetres, bears on one side, 
within a laurel wreath, the inscription, ‘ Congrés Inter- 
national d’Anthropologie et d’Archéologie Préhistoriques 
X Bruxelles. 6¢ Session, sous la Présidence de M. T. T. 
d’Omalius d’Halloy, 1872.” The obverse represents the 
Genius of Science as a female figure, seated, and pointing 
with her left hand to the entrance of a cavern, bearing 
the inscription “ Furfooz,” and a mammoth’s skull; while 
on the other side of the figure the geologist’s shovel and 
pickaxe are displayed. The medal is by M. J. Geerts, of 
Brussels, and is very finely executed, M. d’Omaliusthen 
formally declared the Congress terminated, congratulating 
the members on the scientific progress achieved, and the 
harmony which had characterised the meetings, 

In accordance with the invitation of the Swedish 
Government, the next assembly of the Congress will 
take place at Stockholm in 1874; the propdsition to con- 
fer the presidency on that occasion on Prince Oscar of 
Sweden was carrie] by acclamation. On Saturday the 
members of the Committee, Belgian and foreign, dined 
with the Ning. 


THE FRENCH SCIENTIFIC ASSOCIATION 
ee the subjects expected to be discussed at 


the general meetings of the French Association | 


at Bordeaux are one on Fermentition, by M. Pasteur, 
and another on Aérial Navigation, by M. Dupuy de 
Lome. In the Mathematical Section, M. d’Abbadie 
is expected to read a paper entitled “ Expériences 
pour constater les variations de la verticale.” In the 
Physics Section, M. Cornu reads a paper on the 
“Velocity of Light ;” M. Mercadier, one on “ Musical 
Intervals ;?> M. Poter, on the “ Theory of Light.” In 
the Chemical Section, M. Berthelot is to speak on * Ques- 
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tions of Chemical Philosophy,” and M. Wurtz on “The 
Densities of certain Vapours, and particularly on the 
Density of the Vapour of Perchloride of Phosphorus,” 
In the Meteorological Section, M. Marié Davy is ex- 
pected to read a paper on “The Organisation of 
Meteorological Observatories.” 

Other expected papers are—In Geology, M. Daubrée, 
“Beds of Phosphates in the South of France ;” 
M. des Cloiseanx, “ Amblygonite and Martebrasite.” 
In Botany, M. Baillon, on “ AAcw and on the Botanic 
Origin of Officinal Rhubarb ;” M. Chatin, “Study of 
the Development of the Ovule and the Grain in the 
Scrophularias.” 1n Zoology, MM. de Follin, Fischer, 


and Périer, contribute a paper on “Recent Sub- 
marine Explorations; M. Chatin, ‘‘ Researches on 
the Odorons Glands of certain Mammifers;” Dr. 


Pouchet, on “ Animal Pigments ;? M. de Quatrefages, 
on ‘Some Species of Inferior Animals of the Basin of 
Arcachon.” Anthropology, M. Broca, on “ The Occipital 
Angles.” Geography, M. Gustave Lambert, on ‘ An Expe- 
dition to the North Pole.” 

The Excursions are:—1. To the embouchure of the 
Gironde, to inspect the encroachment on the coast. 2. To 
Arcachon, to visit the oyster-beds, dredge the sea for 
molluses, &c. 3. To Les Eyzies, to inspect pre-historic 
remains and bone-caves. 4. To Roueyre, to spect the 
iron of the Landes, &c. 5. To Bidassoa, on the Spanish 
frontier, to inspect a rich bed of iron ore. 6, To Medoc, 
ona visit to the celebrated vineyards of Chateau-Margaux 
and Chateau-Momnirose. Besides these excursions, visits 
will be made in Bordeaux itself, to M. Gintrao’s estab- 
lishment for rearing silkworms in the open air; to the 
docks, dockyards, &c., and the artesian wells of Vigan 
In our last number we gave a list of the public lectures. 


TEMPERATORE OF VLE Se A 95 Ea tan 
GREENLAND, NORTHERN EUROPE, AND 
SPITZBERGEN 


pe H. MOHN, Director of the Norwegian Meteoro- 
logical Institute at Christiania, publishes in Pe/er- 
mann’s ALittheilungen some important facts regarding the 
variations of temperature in the North Atlantic. The 
yearly variation of temperature of the surface stratum 
amounts to 9° Fah. and more ; it becomes less as we go 
down, the decline, however, being not everywhere the 
same. Deep-sea strata reach their lowest and highest 
temperatures a little later than the surface stratum, the 
changes offering two very distinct aspects for summer and 
winter. Deep-sea observations in several of the deep 
fjords along the Norwegian coast, which are protected 
against the great depth of the Atlantic by submarine 
rides lying before them, show that the water in (hem is 
derived from the Gulf Stream, and that they are filled 
with it from top to bottom, even if the latter lies deeper 
than the icy bed of the Gulf Stream outside the coast 
region ; were this not so, the temperature of the water in 
the fjords would be a much lower one, and Norway would 
not enjoy such a happy union of land and sea climate. 
In summer, near the coast of Norway, and in its fjords, 
at a depth of from 100 to 300 fathoms, we find a uniform 


| temperature of about 44° Fah.; farther out to sea, haw- 


ever, at the saine depth, only about 39° Fah. The deep- 
sea temperatures in winter are less known, but it is almost 
certain that at great depths the same temperature reizns 
all the year round, although a continual cooling from the 
surface downwards necessarily takes place in winter. In 
the north-western part of the Greenland Sea, and below 
the depth of the Gulf Stream, exclusively icy water is 
found, which somewhat compresses the latter on that side, 


‘ at any rate on the surface, where the water cooled during 
the winter nights remains over the warmer waters beneath. 


Along the coast of Norway the cold from the land acts on 


| the surface and the upper strata of the sea, increasing 
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with the nearness of the land, so that here the tempera- 
ture of the sea rises with its depth, and the axis of warmth 
of the Gulf Stream is moved away from the coast towards 
the open sea. Taking the form of the Gulf Stream as that 
of its surfaces having the same temperature—isothermal 
surfaces—we can compare it with the shape of one of the 
small boats called prams, which are broadest at the stern, 
decper in the centre than behind, and possessing a some- 
what rounded stem. The stern of this Gulf Stream pram 
is formed by a vertical section from Iceland to Scotland ; 
the longitudinal section forms the axis of warmth, running 
along the coast of Norway. The side nearest the Polar 
Ocean (the larboard side) is much more considerable than 
the starboard side, which leans against the Norwegian 
coast. In summer the starboard side is pushed quite 
close to the Norwegian coast, and hangs strongly over, 
while the larboard side is perpendicular, or only slightly 
inclined outward ; the keel near Spitzbergen sitting deep 
inthe water. In winter the starboard side is thirty (geog.) 
miles broad, and has in the parts lying nearest to the 
coast sides strongly inclining inward, while the strata in 
the centre and those bordering on the Polar Ocean rise 
nearly perpendicularly, the keel in the fore part raising 
itself almost into the position of the stem, which ends in 
the same point as that formed by the isotherms of the sur- 
face at this season. Generally this aspect is only pre- 
sented by the part of the sea which lies westward from 
Norway and partly from Spitzbergen. 

The warm waters of the Novaja Semlja Sea are like a 
wedge placed horizontally, with its base between Spitz- 
bergen and Norway, and its horizontal sharp edge turned 
towards the north and east. 


RIE VROMAL SOCIETY OFMMIGTORI A 


NVE are glad to notice the progress of Science in 

Victoria as exhibited by the address of the Presi- 
dent, Mr. Ellery, on the occasion of the annual conver- 
sastone held on July8. We reprint the following extracts 
from the Argus of the following day :— 


“We have now entered upon our fifteenth session, and 
as you have done me the great honour to again choose 
me as your President, it devolves on me, in accordance 
with our rules, to address you on the past year’s history 
and progress of the Society; and also to call your atten- 
tion to some of the more noteworthy facts which mark 
the last year’s history of general scientific progress. First, 
then, in reference to our own business, I regret to have 
once more to inform you that, since the last publication 
of the 7ransactions of the Society, the funds have not 
been in a sufficiently flourishing condition to enable the 
council to resume the printing. For many years past the 
only revenue of the Society has been that derived from 
entrance fees and subscriptions of members. From this 
not only the current expenses but the interest on money 
borrowed for carrying out the alterations and additions to 
our buildings has to be paid ; and although our income 
will amply meet these demands if the annual subscrip- 
tions of members are regularly paid, there has hitherto 
been an insufficient sum left to print our Zransactions 
without other aid. The Government have been solicited 
for help every year since 1867, when the last aid was 
granted to us by Parliament. The council hope, however, 
that this year their request will be acceded to, I am happy 
to state, moreover, that (many arrears of subscriptions 
having been received of late) the financial condition of 
the Society is just now better than it has been for years, 
It is intended, therefore, at all events to at once print the 
Transactions, and the council trust that they may be able 
henceforward ta publish promptly and regularly the pro- 
ceedings of our meetings, which they will be quite able to 
do if the Parliament resumes its small annual grant-in- 
aid. Our last anniversary meeting was held on Angust 


14, 1871. Since that time the Society has held eight 
ordinary meetings. On September 11 a valuable paper 
“On Ocean Waves and their Action on Floating Bodies, 
was contributed by Mr. Deverill. Mr. Macgeorge also 
read a paper, contributed by Mr. Horne, of Adelaide, ‘On 
a Linear Method of Finding the Stability of Ships;’ and 
Mr. Pain, on ‘Aboriginal Art and its Decadence in Austral- 
asia, Polynesia, and Oceanica” The meeting of October 
9 was occupied with Mr. Macgeorge’s account of ‘ Changes 
in 7 Argus, and Mr. G, Foord’s ‘Aérometer for Measur- 
ing Specific Gravities.’ On November 13, our next meet- 
ing, the Rev. W. Kelly and Mr. Bosisto contributed papers, 
the former on ‘On a Method of Combining Marsh's Test 
for Arsenic with Reinche’s, so as to secure very reliable 
results ;’ the latter ‘On the Cultivation of Alentha piperita 
in Victoria.” On November 22 it will be remembered the 
Australian Eclipse Expedition started from Melbourne, 
Our next meeting was a special one held on January 22, 
and was devoted to matters connected with the Eclipse 
Expedition, and to the approaching elections of council 
and office-bearers, which took place on our next meeting, 
on March 11, In April Mr. Harrison read a paper ‘On 
Patents and their Utilisation” Mr. Caldwell contributed 
one on ‘ Meat-preserving, and Mr. P. F. Foord ‘On Bi- 
angular Co-ordinates.’ On May 13, Mr. F. Poolman read 
a description of his ‘ Self-Acting Safety Regulator and 
Coal Econamiser for Steam Engines’ and Mr. A. K, 
Smith exhibited and described ‘An Improved Valve for 
the Fire Plugs in Water Pipes,’ the object being to pre- 
vent the entry of sewage water into the pipes when the 
pressure was off—a thing that might occur with the 
ordinary fire-plug valves. At our last meeting, on June 
10, Mr. Macgeorge contributed the ‘ Results of Observa- 
tions on Sirus and its Companions’ with the great Mel- 
bourne telescope. Mr. White exhibited some new five- 
figure card logarithms which he had arranged, and 
Mr. Gibbons read a few ‘Notes on M., Berthelot’s Ana- 
lysis of the Cranbourne Meteorite.’ ” 


After alluding to the reports received from the Austra- 
Expedition for observing the total eclipse of Dec. 12, with 
which our readers are already acquainted, the President 
continued :—-+ 


“T have but little of more than ordinary interest to re- 
cord of the past year’s history of our several science or 
art institutions. The Technological Museum attached to 
the Public Library has made considerable progress; not 
only have the Commissioners established classes of che- 
mistry, mineralogy, and practical mining, but have orga- 
nised evening courses of lectures on popularised science 
and art. These have always been so well attended that 
it is to be regretted that a larger lecture-room than the 
one which was built for class teaching has not been 
erected, The earlier courses of these lectures have been 
printed and circulated by the Commissioners. They ap- 
pear to have attracted considerable attention in England 
and on the Continent, especially those by Baron von 
Mueller on Forest Culture, and the purely technological 
series of Mr. George Foord. Prof. Negri, president of 
the Royal Geographical Society of Italy, in referring to 
Baron von Mueller’s lecture, said he wished the Italian 
Government would have it translated into Italian and 
circulated throughout the country. A telegraph class for 
ladics has also been established in connection with the 
museum, at which pupils are instructed in the manipula- 
tion and ordinary use of the Morse telegraph instruments. 
It is intended, I believe, to hold periodic examinations of 
the pupils, and to grant certificates tosuch as prove them- 
selves to be competent. The most recent step in the 
right direction the Commissioners have taken is the ap- 
pointment ofa gentleman of undoubted ability to conduct 
classes in geometry and mathematics. The additions 
that have been made from time to time to our national 
gallery of pictures now form a most valuable and beauti- 
ful collection, and it seems well adapted to fulfil oae of its 
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principal objects—the foundation ofa school of painting. 
Already we have seen in Mclbourne copies after pictures 
in our national collection of no small merit, and giving 
good promises of future excellence, For so young a 
colony as ours the number of students is even now large, 
and is, I hear, increasing. The National Museum at the 
University, under the care of Prof, M‘Coy, is becoming 
more complete and perfect every ycar ; the space that has 
become available, through the removal of many of the 
mining and machinery models to the Technological Mu- 


seum will be most advantageously bestowed upon nume- | 


rous beautiful specimens and collections which hitherto 
have appeared somewhat too crowded. Botanical science 
in the colony, represented by our fellow member, Baron 
von Mueller, has made considerable progress during the 
past year. JT have already referred to his lectures on 
forest culture, in which he clearly set forth the more im- 
portant and lasting objects of a botanical department in a 
new country, and, to quote his own words, ‘A botanic 
garden has not merely to gratify the passing hour, but 
has to fulfil great objects of the whole community, as well 
for this as for the coming generation.’ Baron von Mueller, 
1 am glad to say, intends shortly to issuc some popular 
works on Australian botany ; the first, I believe, is to be 
devoted to the ferns, and it is intended to illustrate it by 
photo-lithography. IT have been also informed that Count 
Castelneau, the well-known zoologist, has prepared a 
descriptive essay on the fishes of Victoria, which 
is to be issued with the repart of the Acclimatisa- 
tion Society. I refer to these points, although they do 
not belong to our past year’s history, because they 
indicate scientific vitality and progress; and although 
the fruition may belong to another year of this 
Society, the work evidently belongs to this. In our 
Observatory one of the most interesting results of the 
past year’s work is the establishment of the fact that the 
nebula in » Argus has not only undergone marked 
caange since the time it was observed and drawn by the 
late Sir John Herschel at the Cape of Good Hope, but has 
also exhibited notable change since the erection of the 
great telescope in Melbourne. Drawings of it made at 
intervals of only a few months, as was pointed out by Mr. 
Macgeorge in the paper he read before you at our October 
meeting, present such differences that we can now hardly 
escape from the impression that observable changes in 
this nebula take place very rapidly. Several observers in 
the southern hemisphere have devoted a good deal of 
attention and observation to this celestial objeet—notably, 
Mr, F. Abbott, of Hobart Town; Mr. H. C. Russell, 
director of the Sydney Observatory; Mr. Tebbutt, of 
Windsor, New South Wales; and Lieut. Herschel, in 
India. Mr. Abbott, I believe, was the first to draw atten- 
tion to the fact that it no longer appeared as drawn by 
Sir John Herschel. Myr, Russell made a very carcful 
drawing of the nebula as seen with the Sydney 71-in, re- 
fractor, Mr. Abbott also made some drawings from 
observations from a 41-in. refractor, and Lient. Herschel 
by the aid of a 12-in. reflector, They have all indicated 
that the general appearance of the nebula differed con- 
siderably from that represented by Sir John Herschel’s 
drawings, although none of the apertures used could in 
any way pretend to reach the more minute details grasped 
by Herschel’s 2-ft. reflector, Several of the drawings 
which reached home had evidently not been executed 
with that precision which is so necessary to establish a 
fact of this kind in the minds of astronomers who are un- 
able to sce for themselves. There has arisen, therefore, 
in the minds of many of our most renowned observers in 
England and elsewhere, doubts as to the real existence of 
these changes. For it must be remembcred that the im- 
mense distance of the nebule from us—probably far 
beyond the most distant stars—makes it necessary that 
changes such as these described, to be visible to us even 
with the aid of such light-gathering apertures and optical 


power as is possessed by our large telescope, must be 
stupendous in the highest degree, and almost beyond 
comparison with the most ordinary cosmical changcs with 
which we are familiar. Now, since the great telescope 
has been erected, special attention has been given ta this 
object. Mr. Le Sueur devoted a great deal of time, ex- 
tending over long periods, to examination and drawings, 
repeating his observations again after the lapse of many 
months. He constantly referred to me to establish or 
throw doubt on his observations, so that IT often observed 
with an unbiassed eye for this purpose. The stars down 
to the 16th magnitude were carcfully plotted (those to the 
12th magnitude with the micrometer), to form an un- 
changing groundwork for the mapping. He announced 
on several occasions in this society and elsewhere that 
there were unmistakable changes since Sir John Her- 
schel’s drawings. Mr. Macgeorge, who succeeded 
Mr. Le Sueur, and who has also observed and drawn the 
nebule constantly, pointed out to you in his paper in 
October last the progressive changes that had been noted. 
The diagram he then exhibited 1 had photographed and 
sent home to Dr. Robinson (one of the Great Telescope 
Committec), with a copy of Mr. Macgeorge’s paper. The 
paper got home first, and Dr. Robinson says, in a lettcr I 
received last mail: ‘I lose no time in forwarding the 
paper to Sir E. Sabine, Mr. Lassell, and Mr. Warren 
ibys iba) INO 9 4 4 6 Mr. Lassell secms to 
cliug to the idea which he published some time ago, 
that there was no change whatever in 7 Argus. He 
justifies this suspense of opinion by not being able to 
refer to the drawings, a difficulty which IT hope you will 
soon be able to remove. I think his real difficulty is an 
opinion that nebulae must be at a distance much greater 
than that even of small stars, and hence an incapability 
of conceiving the possibility of such changes as could be 
visible to us.’ The photographs reached him by next 
mail, and he then writes :—‘ The photographs are very 
remarkable, and I think it is impossible to look at them 
and doubt the reality of the immense changes that have 
taken place. Are these changes periodical? I send one 
of the photographs by this post to Sir Edward Sabine, 
with request to forward it to Messrs. Lassell and De La 
Rue.’ Itisto be regretted that the minute and careful 
drawings made by Messrs, Le Sueur and Macgeorge have 
not yet been engraved, as they establish the facts beyond 
all doubt, as the photographs sent home were from a 
somewhat rough diagram intended only to show the prin- 
cipal features of the observed changes. No one accus- 
tomed to observing could fail to be convinced of change 
going on, if he only saw the nebulze with a power of six or 
seven hundred on the great tclescape on good nights at 
at intervals of three or four months. Mr. Macgeorge 
reports from observations made only two months since 
that still further changes were evident. The full signifi- 
cance of these changes can hardly yet be estimated ; but 
they overthrow many of our hitherto-received notions of 
the condition of these tenants of space. It is a subject 
of the highest interest in physical astronomy, and one 
that will demand unremitting observation and drawing 
for its further elucidation. 1am glad to inform you that 
the Government has given me authority to publish every 
month the results of our observations in meteorology, 
terrestrial magnetism, and of other phenomena; the 
numbers from the commencement of the year till the end 
of May are already before the public. By this means all 
the useful information derivable from the Observatory 
work in these branches of investigation is made quickly 
and generally available. Photography of celestial objects 
has been commenced with the great telescope, and some 
exceedingly fine and promising negatives of the moon were 
taken, enlargements from which have already been ex- 
hibited at one of our meetings. Since April the weather 
has been too unfavourable to proceed with this work. 
Attempts to obtain photographs of planets and nebule 
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have since been made; but while those of the planets 
promise well, no impression whatever of the brightest 
nebulze could be seeured. Among the many subjects which 
have oceupied a large share of the attention of scien- 
tifie eireles in the older world, and which mark indelibly 
the progress of scientific researeh during the past year, 
there is one which appears to me of surpassing impor- 
ance. The Royal Astronomical Socicty awarded its gold 
medal] this year to Prof. Schiaparelli, director of the Ob- 
servatory at Milan, principally on aecount of his researches 
on the relations that exist between comets and shooting 
stars. You willremember in a former address 1 had the 
honour of delivering to you, I spoke of the ‘meteor 
shower’ which fell in Europe in November 186—, and 
that it had been established beyond a doubt that these 
bodies travelled in orbits intersecting that of the earth at 
different points ; that one coterie intersected it in Novem- 
ber, another in August, and so forth. Since then, how- 
ever, it has been found from observation that the number 
of these meteor rings is very large, and that they intersect 
the earth’s orbit at numerous points. And it may be stated 
generally, that all falling or shooting stars, at the time we 
see them, are, or have been very recently, members of 
groups travelling in true orbits, and not merely stray wan- 
derers in space. Prof. Schiaparelli has concluded from 
his researches that ‘celestial matter may be divided into 
the following classes :—1. Fixed stars. 2. Agglomeration 
of small stars (resolvable nebulze). 3. Similar bodies, in- 
visible except when approaching the sun (comets) 4. 
Small partieles, composing a cosmical eloud.’ He thinks 
the last occupy a large portion of space, and have motions 
similar to fixed stars. The latter are the sources of falling 
stars, Brought by the motion of our system in space 
within the sphere of our sun’s attraction, they become in 
a measure part of his family and subject tohim. If, 
while making their sun journey, they approach a planet— 
the earth for instance—they get disturbed in their orbits, 
and, becoming subject to the earth’s mass, liable to enter 
the upper regions of our atmosphere, under which con- 
dition they appear to us as ‘shooting stars” ‘Thus 
meteors and other celestial phenomena of like nature, 
which a century ago were regarded as atmospherie phe- 
nomena—which La Place and Olbers ventured to think 
eame from the moon, and whieh were afterwards raised 
to the dignity of being members of the planetary system 
—are now proved to belong to the stellar regions, and to 
be in truth falling stars. They have the same relation to 
comets as the asteroids have to the planets ; in both eases 
their small size is made up by {their greater numbeyv. 
Lastly, we may presume that it is certain that falling stars, 
meteors, and aerolites differ in size only and not in eom- 
position ; therefore we may presume that they are an 
example of what the universe is composed of, As in 
them we find no elements foreign to those of the earth, 
we may infer the similarity of composition of all 
the universe—a fact already suggested by the revela- 
tions of the spectroscope.’ Professor Schiaparelli had 
noticed a remarkable likeness between the elements of 
the orbits of some of these meteor groups to those of 
some well-known comets,the perihelion passage occurring 
approximately at near dates, the direction of their motion 
alike, the point they intersect the ecliptic, and their in- 
elination to it very similar, while the distances of their 
nearest approach to the sun, and their period of revolution, 
have also a marked likeness. The relations are very re- 
markable, and Prof. Schiaparelli concludes one of his last 
memoirs on this subject in these words :—‘ These ap- 
proximations need no comment. Must we regard these 
falling stars as swarms of small comets, or rather as the 
product of the dissolution of so many great comets? I 
dare make no reply to such a question,’ The conelusions 
of Prof. Schiaparelli are of the highest interest, and sug- 
gest some new and interesting questions on the constitu- 
tion of the universe. Are the irresolvable nebulz systems 
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of these cosmical particles? If so it will add a fresh in- 
terest to our observations of the changes going on in that 
of n Argus. 

“In a new country, such as ours, in which all are 
so fully engaged in business pursuits, it would be un- 
reasonable to expect so large an annual crop of scientifie 
facets as are realised in the older countries; but as the 
fields for original observations in a new country are really 
wider in many respects than in the older, it is of course, 
of the first importance that what we do obtain should be 
properly recorded and disseminated. I have mentioned 
that the Society’s 7raxsact/ons, the printing of which has 
been too Jong suspended, will be immediately resumed, 
and I believe 1 may confidently state that the present 
prospects of the Society are such as to warrant the belief 
that they will henceforth appear with regularity. It should 
be remembered that although this Society has how ex- 
isted for so many years, its ranks are still thin, wanting 
both workers and supporters. It has been recently pro- 
posed in your council, as a means of strengthening and 
increasing the utility of the Society, that a rule should be 
adopted to admit of residents at a distance joining us 
as country life-members, on the same scale as ordinary 
members are now admitted, by payment of half the usual 
subscription, This will entitle such members to the 
Society’s publications, and to all the privileges of member- 
ship when in Melbourne. 1 have chosen the earliest oc- 
casion for announcing this proposition, which will no 
doubt be presently adopted by the generality of the 
members, I also wish to remove an impression which, 
I believe, holds some ground, that advanced scientific 
attainments are indispensable qualifications for member- 
ship. The object for which our Society is founded was 
the promotion of literature, science, and art in the colony. 
Whoever can assist in this is, so far, eligible for member- 
ship.” 


NOTES 


Mr. STANLEY has forwarded to the daily papers a letter from 
Zanzibar, ‘dated July 22nd, stating that communications have 
been received from the interior, which render it probable that 
Dr, Livingstone would receive his stores and letters about Au- 
gust Ist. In that case he would leave Uayamyembe about 
August roth, and be now near Mrera, in Central Ukonougo, 


TuE following letter has been sent hy Lord Granville to Mr. 
II. M. Stanley, the special correspondent of the ew York 
Herald, accompanied by a magnificent gold snuff-box richly set 
in brilliants :—“‘ Foreign Office, Aug. 27, 1572.—Sir,—1 have 
great satisfaction in conveying to you, by command of the Queen, 
Iler Majesty’s high appreciation of the prudence and zeal which 
you have displayed in opening 2 eommunication with Dr. Living- 
stone, and so relieving Her Majesty from the anxiety which, in 
common with her subjects, she had felt in regard to the fate of 
that distingulshed traveller. The Queen desires me to express 
her thanks for the service you have thus rendered, together with 
Her Majesty's congratulations on your having so successfully 
carried out the mission which you so fearlessly undertook. IlIer 
Majesty also desires me to request your acceptance of the memo- 
rial which accompanies this letter.” 


On Monday evening the ‘‘ Livingstone Search and Relief 
Committee of the Royal Geographical Society ” met to consider 
its final judgment upon the conduct of the expedition under 
Lieutenant Dawson, which left England on the 9th of last Feb- 
ruary, and arrived at Zanzibar on the 17th of March, some 
months after Dr. Livingstone had been found and relieved by 
Mr. Stanley. The Society, however, adjourned the inquiry, and 
have agreed to put their questions in writing, so that Lieutenant 
Dawson may give them a categorical answer. The blue book 
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containing Dr, Livingstone’s despatches of 1870, has heen 
placed before Parliament. 


THE 7iwes of India of Aug. 9 contains the order of the local 
Government on the report of the Madras Cyclone Committee. 
In this order Mr. Pogson, the Government Astronomer, is 
severely blamed for his negligence in not giving due warning of 
the coming storm, as it was his duty and in his power to do. 
“ Mr, Pogson,” the order says, ‘‘ endeavours to explain this 
omission as having been caused partly by an accident which 
happened to his carriage at noon on May tf, but partly also by 
disinelination to suggest anything to the Marine Department, his 
alvice not having of late years been sought by that department. 
It does not appear to have occurred to Mr. Pogson that au oeca- 
sion on which a most serious loss of life was imminent was not 
on2 for the indulgence of such susceptibilities. The Governor 
in Council considers that Mr. Pogson has failed to justify his 
nezligence on this occasion. It is hardly necessary that the 
Goverament should, after the disastrous consequences of Mr. 
Pozson’s neglect, inform him that they expect from him in future 
the strictest observance of that portion of his instructions which 
reytire him ‘to furnish notices of approaching stormy weather,’ 
ani that the most essential part of his duty is constant, and, 
wien necessary, personal communication with the head of the 
Murine Department.” The Marine Department and all the 
officials contested therewith are severely blamed ; and Mr. Dal- 
rymple, the Master-Attendant, comes in for special censure on 
aczoant of his negligence, and especially ‘‘for omitting to remain 
at his office during the night of May 1.” The Government have 
ordered the apphances for saving life an property to be con- 
siderably increased, and accept in their entirety the reeommen- 
dations of the Committee, which they resolve to adopt and 
embody in a code of rules, which will b2 communicated for the 
strictest observance hy all the departments concerned. 


NeExtT year’s London International Exhibition will consist of 
three divisions:—1. Fine Arts; 2. Manufactures; 3. Recent 
Scientific Inventions and Discoveries of all kinds. We 
notice that of the future Exhibttions that of 1874 will em- 
brace Actificial Illuminations by all Methods; Gas and its 
Manufacture. 1875.—llydraulics and Experiments ; Supply of 
Wa'er. 1876.— Photographic Apparatus and Photography, and 
Philosophical Instruments ani Processes depending upon their 
use. 1577.—ITealth ; Manufactures, &c., promoting Health, 
with Experiments. 1880,—Chemicil Substances and Products, 
aal Experiments ; Pharmaceutical Processes. 


We have received some official details concerning the Univer- 
sal Exhibition t» be held at Vienna from May t to October 31, 
1873. ler Majesty has appointed a large British Commission, 
headed by the Prince of Wales, to look after British interests in 
coanection with this exhibition, which is exdected to be of un- 
usual interest, on accouat of Vieuna being ina measure half way 
between Eistanl West. The exhibition is to be held in the 
Prater— ‘the Windsor Park of Vienna ”—in buildings erected 
sp2cially for the purpose, and in the surrounding park and 
gardens. At no previous International, to judge by the official 
prozram ne, have so many facilities been afforded to exhibitors. 
Especially is every encouragement given to the bringing forward 
of machinery of all kinds, the cost of exhibition to the owners 
being reluced to a minimum. If the Exhibition does not turn 
out a success, the blame can hardly be attributed to the Austrians. 
All information will be given to those who desire it by Mr. Philip 
Cunliffe Owen, Secretary to the Commission, 41, Parliament 
Street. British exhibitors can communicate with the Austrian 
Commission solely through the British Commission. 


A BEQUEST of 10,000 fr. has been made to the Academy of 
Medicine in Paris by M. Fabret, for the purpose of founding a 
prize ia mental und nervous diseases. 


THERE has recently been formed at Amiens a Society calling 
itself ‘‘ Société Linnéenne du Nord“de la France,” having for its 
object the stndy of all the branches of Natural History in its 
wide sease, and is divided into three sections—Zoology, Botany, 
and Geology. The society will hold general meetings, as well as 
meetings of sections, and during the favourable season will make 
excursions for the purpose of exploring the surrounding region. 
It intends to publish annually a volume of memoirs, and a 

| monthly Bulletin des Sciences Naturelles. 


We are glad to be able to record the addition to the Brighton 
Aquarium, of a specimen of Muller’s Topknot (Aéanedus 
Airtus.) Tt was netted off the Brighton coast last week. But 
one capture of this rare fish off the Sussex coast is recorded by 
Yarrell, but it is more frequently taken off the Cornish coast. 
The interesting event is also announced of the birth of a young 
cuttle-fish, which signalised its entrance into the world by an 
immediate discharge of the sepia fluid. 


Some little time ago we referred to the proposed aquarium 
for Manchester (NATURE, vol. .v. p. 487). A recent report of a 
meeting of shareholders, shows that it is hoped the, building 
will he completed and opened next spring, and that temporary 
buildings with the necessary tanks have been provided for the 
reception of such marine animals and plants as can only be ob- 
tained in the summer season. They will then become acclima- 
tised, and the tanks can be afterwards removed to their perma- 
nent places in the aquarium. 


Tire Committee for the Recording of Earthquakes in Scotland 
reported at the British Association Meeting that none had 
occurred within the past year. Ilowever, about the very time 
the report was being drawn up, and a few days before it was 
read, Scotland was visited by quite a sharp shock, which is thus 
described in the Scotch papers :— On Thursday, the Sthof August, 
an earthquake shock was felt at ten minutes past four o'clock at 
the Bridge of Allan, and was also felt over a considerable extent 
of country. At Braco and Kinmuck panes of glass were broken ; 
at Dunblane and Bridge of Allan a number of houses were 
severely shaken, and glass was broken on sideboards. At about 
the same time the shock was felt in Stirling, and was attended 
by a Joud rumbling noise like thunder. It is stated that no such 
sharp shack has been felt since 1839. In the evening a fine dis- 
play of aurora borealis was observed in South Wales for nearly 
two hours. 


A SLIGHT shock of earthquake was felt at Chopea, in Khan- 
deish, on the evening of Friday, July 12, at about seven o’clock. 
The shock lasted for alhout a minute, and appears to have been 
felt at the same time at Amalner, Dhurrangaon, Dhulia, and 
Julgaon, Its course was from west to east. 


ASLIGHT shock of earthquake is also reported to have been 
felt at Tripatore, in the Salem district in India, on the morning 
of the 15th of July. 


AN earthquake shock was felt along the Long Island coast on 
July 11, and also in the northern part of Missouri, but it did no 
damage. A gool deal of fright was caused in various Long 
Island villages. ; 


A VERY violent tornado passed over Philadelphia on August 
6. It was accompanied by vivid lightning and lond peals ot 
thunder, and a trem2ndous downpour of rain. Trees were 
blown down, houses and churches unroofed, and much damage 
done by falling br icks and tiles, &e. No loss of life is reported, 
but the damagze to property throng hout the city is immense. 


MAny of our readers will be glad to hear that Mr. Robert 
Swinhoe, H.B.M. Consul at Ningpo, China, is recovering from 
the serious illness which laid him prostrate about a year ago. 

| Letters which were received from him by the last mail announce 
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his gradual convalescence, and that he was already resuming the 
zoological investigations which have rendered his name so well 
known to naturalists. Mr. Swinhoe has now succeeded in 
obtaining living specimens of the singular hornless deer which he 
lately drescihed, and figured in the ‘‘ Proceedings” of the 
Zoological Society as /ydrofotes inermis, ani will forward them 
to that Society’s gardens hy the first opportunity, Ile has also 
obtained specimens of several mammals and birds new to the 
Chinese fauna. 


THE JWadras Atheneum of July 19 records the death of Capt. 
Mitchell, the Superintendent of the Central Museum, Madras, 
well-known as an accomplished naturalist and a gentleman of 
most engaging personal character. 


Dr. SCHWEINFURTH, the renowned German explorer in 
Central Africa, is about to return with the object of continuing 
his explorations, chiefly in the interests of botany. ITis brother, 
a merchant at Riga, has come forward with a handsome sum of 
money, the interest of which will be given to aid Dr. Schwein- 
furth in his undertaking, and will afterwards be handed to the 
Polytechnic School of Riga, to found a prize to defray the tra- 
velling expenses of future explorers who may have studied there 
with success. 


WE learn from the J/rdras Times of July 18 that the pioneer- 
ing party which was sent to Cummum some five or six months 
ago to bore forcoal have been very successful in their operations, 
notwithstanding the difficulties and hardships they had to con- 
tend against. Three distinct and promising seams of coal have 
been struck, and the quality of the coal is spoken of as being 
superior to that of Sasti. The party will return to renew opera- 
tions at the fallof the year. The attentionof Government is also 
being drawn to the discovery of copper in certain districts where 
hitherto its presence was unknown. In the Nagur Kurnool 
the existence of this ore has recently been discovered, and 
samples of it are, with a piece of copper wire manufactured in 
the district, transmitted to Government, who have forwarded 
them to scientific men for examination and report. It is also 
said that copper ore has been discovered near Yedlabad, in the 
Indoor district ; but doubts are entertained as to whether the 
ore is indigenous to the locality where it was found, or whether 
it has been washed down [rom the hills to the west of Yedlabad. 
This doubt is to be cleared up as soon as opportunity offers. 
The Government have also been recently directing their atten- 
tion to the iron ore of the Cummum district. This is no late 
discovery, but the Government were not before aware of the 
abundance and excellence of the iron to be obtained in that part 
of their territories. This, it will be remembered, is also a pro- 
mising coal district. So here we have side by side those two 
mighty engines of civilisation to which the ‘old country” is 
greatly indebted, It is much to be regretted that the resources 
of the territories are so imperfectly known. But the vigorous 
and earnest measures the Minister is taking to develop them will 
do much to bring them to light. 


WE would recommend to those Interested in scientific educa- 
tion and the establishment of colleges of science in this country 
the report of the Massachusetts Institute of Technology for 
1871-72, The subjects embraced in the course necessary to 
qualify as a graduate of the Institute are varied, and the curricu- 
lum in each department is comprehensive and thorough. For 
example, the course in the department of Geology aud Mining 
Engineering extends over four years, and is so arranged as to 
secure to the student a liberal mental development and general 
culture as well as the more strictly technical education which is 
his chief object. The space devoted to laboratories, and the 
prominence given to laboratory work, in Physics, Chemistry, 
Assaying, Blowplpe Analysis, Metallurgy, and Ore-dressing, is 
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a marked feature of the scheme of instruction of the Institute. 
The Institute seems to flourish as it deserves. 


WE have received a reprint from the ‘“ Proceedings of the 
Liverpool Geological Society” of the address of the President, 
Dr. Ricketts, on valleys, deltas, bays, and estuaries. In a 
thoronghly praiseworthy and fair spirit he considers the opinions 
that have been held from time to time by different geologists on 
the subject of denudation, and especially the formation of val- 
leys. is own interpretation of the facts deserve consideration, 
and the address as a whole is worthy of perusal, 


THE Journal de Physique for August contains the third part of 
M. Cornu’s paper, ‘*Sur les Mesures Electrostatiques,” and a paper 
on the Electric Chromoscape of MM, F. Lucas and A, Cazin. 


WE take the following from the Chemical News :— 
There are no handbooks on chemistry in the Italian 
language; but a work has beea in course of publication 
since 1867 somewhat similar to the first edition of the celebrated 
German ‘‘Handworterbuch der reinen und angewandten 
Chemie,” viz., “ Enciclopedia Chemica,” edited by F, Selmi, of 
Bologna, with the co-operation of Amandon, of Turia, for tech- 
nical chemistry, and of Sestini, Paterno, and others, for pure 
chemistry. There are 2,000 subscribers to this work, which is 
highly valued in Italy. The Italian Government has appointed 
Dr. Cinizzaro, Professor of Chemistry at Rome; and 20,000/, 
has been voted by the Italian Parliament for the establishment 
of a chemical laboratory in Rome, The Florentine Institute 


‘(Ustitulo Superiore) receives, in addition to its present subsidies, 


an annual subsidy of 25,090/,, and will be converted into a kind 
ot Polytechnic University. 


Tue following is from the British Medical Journal :-— 
M. Lindeman continues his investigation of the para- 
sitic bodies (Gregarinide) found on the false tresses 
and chignons commonly worn by ladies. They are to be 
found at the extremity of the hairs, and form there little 
nodosities, visible, on careful examination, to the naked eye. 
Each of these nodosities represents a colony of about fifty 
psorosperms, Each psorosperm is spherical ; but, by the re- 
ciprocal pressure of its neighbours, it is flattened, and becomes 
discoid. Under the influence of heat and moisture, it swells; 
its granular contents are transformed into little spheres, and then 
into pseudo-navicelles—little fusiform corpuscles, with a persis- 
tent external membrane, and enclosing one or two nuclei. These 
pseudo-navicellze become free, float in the air, penetrate into the 
interior of the human organism, reach the circulatory apparatus, 
and produce, according to this author, various maladies—‘* car- 
diac affections, especially valvular affections, Bright’s disease, 
pulmonary affections.” M. Lindeman calculates that, ina ball- 
room containing fifty ladies, forty-five millions of navicellce are 
set free; and he concludes that it is necessary to abolish false 
hair, which often proceeds from unclean persons, 


WE have two small blue-books issued by the Government 
Meteorological Committee. They are both translations, specially 
intended for the use of seamen. The one, a paper issued by the 
Royal Meteorological Institute of the Netherlands, is Lieutenant 
Cornelissen’s ‘‘ Notes for the Navigation of the Indian Ocean 
between Aden and the Straits of Sunda,” which gives details 
concerning the winds that affect that ocean, and contains four 
charts, having the outward and homeward routes for the four 
quarters of the year clearly indicated. The other is translated 
foom No. ILL. of the ALttheilungen aus der Norddeutschen 
Svewarte; being a paper on * The Winds, &c., of the North 
Atlantic along the tracks of steamers to New York,” and con- 
tains some carefully-constructed tables, showing the distribution, 
force, &c., of winds and storms in the North Atlantic throngh- 
out the year. 
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THE BRITISH VASSOGLA THON 
SECTION A—MATHEMATICAL AND PirysicaL SCIENCE 


On the Duty of the British Association with respect to the Dis- 
tribution of its Funds, by Vieut.-Col. A, Strange, F.R.S, 

Ir is probably well known to most men of science in England 
that the British Association succeeded, in 1870, in inducing ITer 
Majesty's Government to appoint a Royal Commission to inquire 
into the whole question of scientific instruction and the advancc- 
ment of science. The Commission is composed of the Duke of 
Devonshire (chairman), the Marquis of Lansdowne, Profs. Stokes, 
Sharpcy, Huxley, 11. Smith (of Oxford), Sir John Lubbock, Sir J. 
Kay Shuttleworth, Mr. Samuelson (members), and Mr. J. Nor- 
man Lockyer (secretary). This powerful body has, since its 
constitution, been sedulously engaged in taking evidence. That 
which relates to ‘‘ Scientific Instruction” has been already pub- 
lished, and it is now engaged in the second branch of its inquiry, 
namely, the ‘‘Advancement of Science.” It is to this latter 
brancli that the present communication refers. 

Since the movement was begun at the Norwich Meeting of the 
Association in 1868, great progress has been made towards the 
formation of definite views as to the duty of the State with re- 
spect to Science. As having been myself examined by the Com- 
mission, and as having been in communication with many of the 
witnesses who have appeared before it, lam able, without intend- 
ing to anticipate the publication of the proceedings, to say that 
the following specific points have been forcibly and extensively 
brought under their consideration:—(1) That the objects of 
scicntific teaching and of scientific investigation are distinct, and 
require for their respective attainment distinct machinery; (2) 
That the State is bound, in the interests of the community, to 
maintain institutions—such as laboratories and observatories— 
for scientific research, apart from teaching ; (3) That all State 
scientific institutions and action of every kind should he subject 
to the direction of a single Minister of State ; and (4) That such 
Minister of State should have the assistance of a permanent, 
paid, Consultative Council composed of eminent men of science. 

Of these measures, unquestionably the most important are the 
two last—a Minister and a Council. 1 believe I am justified in 
saying that the Commission are giving their most earnest atten- 
tion to those fundamental steps on which the whole fabric of a 
consistent administrative system for science must be based. 

The question having reached this point, it appears to me that 
the British Association may well now consider how they may 
still further advance it; and I beg to tender a suggestion to that 
end. 

Of all difficulties in the way of science reform which, in the 
course of my study o! the question, has appeared to me the most 
obstructive, 1 should pick out the confusion of thought which 
prevails as to what scientific objects should properly be under- 
taken, as a duty, by the State, and what objects may be safely 
left to be worked out by private enterprise. The confusion of 
thought exists even amongst scientific men ; and it is characteris- 
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tic in a much more marked degree of the occasional references to | 
science made hy the Government and by politicians generally. | 


It appears to me that the British Association has it in its power 
to clear up this most prejudicial obscurity, and to contribute 
powerfully to the mmuch-nceded scientific education of the 
Government. 


I will here briefly allude to a few recent examples of the | 


confusion of thought to which I allude. 

Mr. Gladstone, on two late occasions—namely, at the anniver- 
sary dinners respectively of the Civil Engineers’ Institute and of 
the Royal Socicty—expressed the opinion that the more science 
was left to itself the better for it. He termed the intervention 
of the State as ‘‘interference” with science, calculated to dis- 
courage individual exertion, and so obstruct discovery and pro- 
gress. If this opinion be sound, let us see what its consistent 
application must lead to. 
Observatory, the British Museum, the Ordnance and Geological 
Survey, and our various botanical gardens and other scientific 
institutions, should forthwith be abolished as “ interferences,” 
No one has yet ventured to recommend this. 

Such a recommendation would no doubt at once be met, even 
by Mr. Gladstone, by a clear exposition of the great importance 
to the nation of such institutions, and of the reasons why they 
cannot be maintained in efficiency but by the State. At once 
his general and sweeping proposition would thus be shown to be 
liable to so many and such extensive exceptions as u'terly to de- 
stroy it as the basis of the argument, lle would have, there- 
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fore, todeal with each exampic of proposed State intervention 
on its merits, and, before resisting it, to show that either it was 
not needed hy the community, or that, being within the fair 
scope of private action, Government aid could be dispensed 
with. And this, in fact, is the only way in which we can pos- 
sibly test the claims of science on the State. It seems to me 
that to substitute the term ‘‘interfering with science” for the 
more correct one of “‘ aiding science” i 


is as fair and rational as 
it would be to term our Post Office an interference with freedom 
of correspondence, our Railways an interference with freedom of 
communication, or our Police an interference with the good 
order of community. Yet many persons, who will not give 
themselves the trouble to think, will accept a word falling from 
an eminent man like Mr. Gladstone, even when so grievously 
misapplied as this, and will found upon it the most mischievous 
conclusions. J do not doubt for a moment that Mr. Gladstone 
uscd the word in all good faith, but I am also forced to believe 
that he cannot have applied his powerful and logical mind to 
this subject with the same energy and earnestness which have 
given him the mastery of so many others of equal or greater 
difficulty. When he has given it his full consideration, as he 
wiil shortly no doubt have to do, 1 am confident he will with- 
draw from the indefensible position he lately assumed. 

Another recent example of confusion of thought as to the 
duties of the State is afforded by the refusal of the Government 
to aid in tidal researches. A committce of the British Associa- 
tion—of which its late president, Sir Wiliam Thomson, is 
chairman—has heen for several years engaged on this subject. 
The funds provided by the Association being exhausted, appli- 
cation was made to Government for 150/. in aid. Jer Majesty's 
Lords of the Treasury replied in these words :—‘‘ That they are 
fully sensible of the interesting nature of such investigations, but 
that they feel that if they acceded to this request it would be 
impossible to refuse to contribute towards the numerous other 
objects which men of eminence may desire to treat scientifically. 
Their Lordships must, therefore, though with regret, decline to 
make a promise of assistance towards the present object out ot 
public funds.” 

Tf we contrast this refusal of aid to tidal researches with the 
aid afforded to the two last expeditions to observe solar eclipses, 
we shall be forced to conclude that mere parsimony and indif- 
ference to science cannot have dictated it, but that our statesmen 
have as yet arrived at no principle whatever on which such ques- 
tions should be dealt with. ‘The importance of eclipse observa- 
tions is very great, but such researches partake, in the present 
state of our knowledge, more or less of a speculative character, 
whilst tidal researches, though bearing on various high cosmical 
problems, contribute in the most direct and practical manner— 
obvious to the least scientific person—to the welfare of our com- 
merce and navy, and to many other branches of national activity. 
Yet several thousands of pounds, wiih the use of ships, were 
freely accorded by Government in the one case, and 150/. refused 
in the other. Such extraordinary inconsistency can only arise 
from the absence of due knowledge on the part of Government 
as to what are duties of the State in science and what are objects 
fairly devolving on private exertion. 

The question I would now ask is—Il]ow can the Association 
help to impart this indispensable knowledge to Government ? 

In my opinion this can be done by the adoption on the part 
of the Association of some more settled rule for aiding science 
than those which at present prevail. So far as 1 know, the 
Association is guided, in making grants, by two main considera- 
tions only—first, the total sum at their disposal ; second, the 
number and relative importance of the objects proposed. Act- 
ing principally on these considerations the Association has, in 
my opinion, whilst prompted by the most sincere desire to ad- 
vance science to the utmost, contributed somewhat to the con- 
fusion of thought to which | wish to draw attention. By aiding 


| numerous objects which, under a systematic administration of 


It must logically mean that the Royal | 


science, would unquestionably devolve on the State, they have, I 
fear, helped to justify that undue reliance on the all-sufficiency of 
private enterprise which Mr. Gladstone expressed, and on which 
the Government, in the case of the tides and in many others, 
have acted. 

The remedy for this evil—which is every day becoming greater 
—that I would now propose isthat the Association, in making 
their grants, shall discriminate more than they have hitherto 
done between objects which are national and those which are not 
national ; and that they should give the preference to the Jatter. 
I would further recommend that a list of national scientific re- 
searches requiring immediate attention should be forwarded yearly 
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hy the Association to the Government, with such advice as to the 
best mode of conducting them as may seem necessary; and that 
previous to each annual meeting the Association should request 
the Government to state what had been done with respect to such 
researches, the result being published in their annual volume of 
Proceedings. 

It is not by any means my object nor my wish to bring the 
Association into collision withthe Government. Such a. result is 
strongly to be deprecated. But I do not believe it would follow 
from the course I suggest, whilst lsee no other mode of putting 
in a practical form before the administration those urgent reqnire- 
ments of science on which so mnch of the material economy of 
the State rests, 

The Association has undonbtedly the right to distribute funds 
entrusted to it by private individuals as may seem best for sci- 
ence. And being the most powerful scientific body in the king- 
dom, both intellectually and numerically, the duty properly 
devolves on it of endeavouring to remedy evils arising from im- 
perfect knowledge of science wherever discernible. These two 
considerations aiford an ample justification for the course 1 
suggest, should it seem otherwise judicious. 

It may be objected that no definite test exists by which we may 
discriminate between the two classes of scientific objects which 
for brevity I will call Public and Private. 1 therefore propose 
the following :— 


Public science should be characterised by three principal fea- 
tures—(1) Continuity; (2) Probability of Expansion ; (3) Un- 
remunerativeness to the individual cultivating it, combined with 
profit or advantage to the community generally ; (4) Ccstliness. 
Each individual research, properly Public, may not present all 
these three features in equal prominence, but with the great mass 
of questions which come before the Association there will be no 
dificulty, in most cases, in arranging each under the proper 
category. Cases of doubtful character must be classified accord- 
ing to the discretion of the Association, than whom no one can 
be more competent for the task. 

T would here, in order to illustrate my meaning, mention a 
few typical cases of Public Science which the Association and 
other private bodies and persons have attempted to deal with. 
The Kew Observatory was one such case. An institution of 
that kind satisfies exactly all the three conditions constituting it, 
according to my definition, Public Science. It was discontinued 
chiefly on the ground that the cost of its maintenance, 600/. per 
annum, absorbed an nndue proportion of the income of the Asso- 
ciation. J was one of those who assented to its discontinuance, 
bnt on other grounds besides the one I have named. I con- 
sidered that the annual sum spent upon it, though a large one 
relatively, was quite insufficient for such a pwipose, that it 
needed great expansion, and finally that as long as such an insti- 
tution existed, even on socontracted a scale, Government would 
not found a really sufficient one, as I considered they ought to 
do. After its relinquishment by the Association, Mr. Gassiot 
came forward and undertook the cost of its continuance. While 
offering my humble meed of admiration of such rare liberality, I 
must still say, what I urged when the arrangement was first pro- 
posed, that, thongh supplying to a certain extent a temporary 
want, it could not do so on the requisite scale, and that its effect 
would be to postpone the period at which Government would be 
able to see that such institutions must be maintained on the 
most liberal and comprehensive scale at the public expense. I 
also instance the subjects of Sewage, of Rainfall, of the Map of 
the Moon, and of the Tides, as bearing all the three characteris- 
tics of Public Science—and many others could be added. As to 
the Sewage question, the committee which undertook it no sooner 
began their labours than they perceived the ntter inefficiency of 
the funds allowed by the Association, They sought to supple- 
ment these by appeals for help to the large towns, and questions 
of a delicate nature respecting the personal expenses of the mem- 
bers of the committee led to unpleasant consequences—the whole 
showing clearly that the subject was far too extensive, costly, and 
arduous for the powers and resources of private enterprise, and 
that it was, in fact, a national question which could be grappled 
with by national agercy only. 

As to the Rainfall question, it is well known that for several 
years Mr. Symons has devoted the greatest energy and skill to 
it, and that he has established a considerable number of rain- 
gauges all over the kingdom, He bas received annual grants of 
money from the Association, but, unless I am misinformed, he 
considers the system which he has created still incomplete, and 1 
believe he has incurred very considerable sacrifices in bringing it 


-will at first very probably take place in some instances. 


to ils present condition. Now this case strongly illustrates the 
evil on which I have dwelt. 

When, on the death of Admiral FitzRoy, the present Meteoro- 
logical Office was established, no provision whatever was made 
for ascertain'ng the general rainfall of the kingdom. This, it 
was found, was being done by private enterprise, and the excnse 
for excluding one of the most important of meteorological ele- 
ments from the programme of the State Meteorological Depart- 
ment was eagerly seized, although a little reflection would bave 
shown that the very existence of the private system depended on 
the zeal and life of a single individual ; indeed, it was threatened 
with total collapse that winter, in consequence of Mr. Symons’ 
health failing from overwork. 

The Map of the Moon was another large subject to which 
many eminent astronomers—of whom the late Sir John Merschel 
was one—attached much importance. The funds which the 
Association was able to furnish for the purpose being utterly in- 
adequate, the project was abandoned. It is still kept alive by 
the zeal of Mr, Birt, assisted by a few friends; but its complete 
realisation by such means may be considered as indefinitely post- 
poned, 1 am justified in assuming that the fact that the Associa- 
tion did make the attempt will be nsed, when the subject is pressed 
on the Government, as a proof that it is one properly devolving 
on private enterprise. I have already described the position of 
the Tidal question, which constitutes the most conclusive demon- 
stration of the effect on the Government of such undiscriminating 
application of private fnnds and private enterprise. 

I trust IT shall not be considered, in consequence of what L 
have said on the subject, to depreciate or undervalue private en- 
terprise. It is one of the just boasts of Englishmen that in no 
nation are there to be found such wonderful examples of indivi- 
dual zeal for high and unremunerative objects as here. Our 
colonisation, libraries, museums, hospitals and charities, the 
missionary agencies—all supported by voluntary means —surpass 
those of all the world put together. In some instances—as in 
that of our charities—private beneficence, for want of due direc- 
tion, has actnally gone too far and done harm. In science, also, 
England is pre-eminent for the number of observatories, labora- 
tories, and other forms of activity maintained by individuals; 
whilst no civilised nation is so backward in its State organisa- 
tion for science. The question I wish to raise is whether our 
private science, exuberant as it is, suffices for the national wants 
inthe present age; and if not, whether the indiscriminateness of 
private scientific enterprise in England has not tended to induce 
the feeling that science is already sufficiently provided for, and 
does not need what Mr. Gladstone calls ‘‘ the interference of the 
State.” 

I would strongly urge that no State organisation of science 
can possibly chill the zeal of private enterprise. The love of 
individual exertion, the pride of persona prowess, and the libe- 
rality of private wealth, are sentiments too deeply imbedded in 
the genius of Englishmen to be capable of such easy eradication. 
Nor will the Association find, that by the classification of scien- 
tific objects which I have recommended, there will remain of 
those which may properly devolve on individuals a number 
insufficient to absorb the moderate income which it has at its 
disposal. 

The only other effect of such classification that appears to me 
open to possible objection is that some of the scientific objects 
which woul] otherwise be, however imperfectly, advanced by 
the help ofthe Association, may, by being referred to the Go- 
vernment, suffer total neglect. T at once admit that this effect 
But for 
my own part I should be prepared to incur the risk of that sacri- 
fice, in order to expedite a full consideration of the great question 
of the duty of Government towards science. The measure I 
propose is avowedly not intended to meet at once pressing tem- 
porary want, but to contribute to the creation of a great perma- 
nent system. It is my wish, not to ease, by small local applica- 
tions, the sufferings of the patient, but to effect a radical cure. 
The treatment has as yet consisted of small expedients which, 
though they have given occasional relief, have not touched the 
seat of the disorder. Ido not shrink from recommending, in- 
stead, a bold, if painful, operation that shall strike at the very 
root of the malady. 

Report of the Committee for Discussing Observations of Lunar 
Objects Suspected of Change, by W. i. Birt. 

The Committee bave pleasure in presenting their Second 
Report on the above subject. It will be remembered that the 
Report of last year was confined principally to the discussion of 
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the possible variations of visibility of the numerous spots and 
craterlets upon the floor of Plato under the same conditions of 
illumination. That now presented is directed chiefly to the dis- 
cussion of the various streaks and bright patches which interlace 
the spots and eraterlets, One interesting and important change 
has been fairly shown ; the floor of Plato becomes darker with 
the increase of the sun’s altitude, Mr. Birt bas offered an explana- 
tion of the phenomenon; whatever be the true cause of this 
change, it is very difficult to account for it by the ordinary laws 
of reflection; when we consider the yarying aspect of the 
streaks at the same time of the luni-solar day, we cannot but 
think that, with careful observations made with powerful instru- 
ments such as the Newall refractor and many others, we may 
be able to confirm or otherwise a physical explanation of these 
curious changes involving the existence of certain gases and 
vapours upon the surface of the moon. The Committee can 
only look upon the study of Lunar physics as in its infancy, and 
they trust that in future years the Association will not overlook 
this important branch of astronomical inquiry. 

After reading this Report of the Committee, Mr. Birt read 
extracts from his report of the disenssion of the streaks on the 
floor of the lunar crater Plato which had been entrusted to him, 
the opening portion was to the following effect :— 

‘In completing the task assigned to me of discussing the 
observations of the streaks on the floor of Plato, } have been 
desirons of including every, even the most minute circnmstance 
bearing on the exhibition of phenomena that may possibly illus- 
trate the condition of a small portion of the moon’s surface from 
April 1869, to April 1871. Drawing my concinsions from the 
experience of twelve years, J feel that I may confidently say that 
it may be some years before another series of observations of a 
puticular region will be undertaken with the view of so closely 
examining the spots and streaks characterising it, nnless a staff 
of efficient observers be organised, with the provision of a fund 
sufficiently ample to defray all the necessary expenses. The 
work is a diffienlt one, the staff shonld consist of not less than 
six devoted observers who wonld independently and most pro- 
bably, as in the present case, work with instruments of varying 
aperture, an! carefully record all their observations. The 
principal qualification is a keen eye for the appreciation of deli- 
cate variations of tint and the detection of minnte spots of ligt, 
with a readiness of referring them by estimation and alignment 
to the respective localities of the region on which they are seen. 
The observations should not be allowed to accumulate, but 
should be forwarded at once to an experienced selenographer 
charged with the work of arranging and discussing them. 
Taking into consideration the results of the discussions of the 
present and previous years embodied in the two reports, it 
appears that in order to confirm these results and to open up 
new inve:tigations the requisite time cannot well be fixed at less 
than three years—five would most probably afford the best 
results. 

‘* The results of the present work my be briefly characterised 
as confirming by a direct reference to the sun’s altituie above 
the horizon of Plato the supposition that variations of tint in 
some measure depend on increasing and decreasing altitudes. 
The ascending and descending branches of the curve obtained 
from indepeadent estimations of tint by the several observers, are 
sufficiently near those of the sun’s altitude to enable me to 
delineate a normal curve representative of the sun’s influence in 
darkening the floor of Plato, or else in overspreading it with 
something of the nature of a dark covering as his rays strike the 
surface at the increased angle of about forty degrees. While this 
darkening influence comes ont most unmistakeably, there are 
variations in the lighter and darker portions of the floor which 
a‘e qnite irreconcileable with solar influence of a gra tual 
character. The treatment of the observations under intervals of 
the lnni-solar day fails to bring out any regularity in these varia- 
tions, and it is only by treating the observations chronologically 
that the true sequence of the changes can be detected.” 

Mr. Birt proceeded to notice that in order to assist in showing 
more distinctly the chanzes observed on the floor of Plato and 
their connection with certain suppose] agencies, he had intro- 
duced the Ay fothesis of a dark obscuring medinm overlying the 
surfaces of the lover parts of the moon; he did not insist upon 
this hypothesis further than its utility in connecting the observa- 
tions, The Report, which was rather voluminous, referred 
especially to the influence of the sun on the floor of Plato; an 
examination of the changes recorded in Angust 1869, formed a 
separate portion of the Report as well as the history of a single 
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streak from its first detection in September 1869, to the c'ose of 
the observations. A considerable portion of the Report con- 
sisted of ‘* Notes” furnished by the several observers. 


SECTION B—CHEMICAL SCIENCE 

Ou Filifprm Native Sdocr, by J. 11. Gladstone, F.R-S. 

The object of this communication was to show that metalic 
silver might be obtained artificially in the same filiform condition 
in which it frequently occurs in a mineral, and thus to throw 
light on the origin of this native variety. Specimens of the 
metal were exhibited, from Kongsberg in Norway, associated 
with calc-spar, and from Chili, associated with greenstone, and 
in each case the silver resembled twisted threads or wires non- 
crystalline, but often bending at sharp angles. Under the micro- 
scope were exhibite1 precisely similar thre1ds of silver produced 
by the decompasition of nitrate of silver by sub oxide of copper. 
The latter substance is partly dissolved and partly converted into 
the black oxide, while filaments of the white metal shoot forth 
and bend in every direction. Most of these are extremely fine, 
pe-haps ys$55 of an inch in thickness, so that, as was said, a 
gram ne of such wire would stretch from London to Brighton, 
Since snb-oxide of copper is no rare metal, it seems probrble 
that filiform native silver may often, if not always, originate 
from it. 


SECTION C.—GEoLocy 


Ou the Ocenrrence of a remarkable Group of Graptolites in the 
Arenig Rocks of St. David's, South Wales, by John Hopkinson, 
PIG Sab. Nos. 

Inaseries of black, iron-stained shales, about 1,000 feet in 
thickness, which form the lowest beds of the Silurian rocks in 
the immediate vicinity of St. David's, the author noticed the 
occurrence of about twenty species of graptolite, which, he coa- 
sidered, furnished conclusive evidence of the equivalency of these 
beds with the Quebec group of Canada, the Skiddaw slates of 
Cumberiand, and the Arenig rocks of Shelve. 

The Graptolites, of which there are more than twenty species, 
were collected in the lower beds of the series at Ramsay Island 
and Whitesand Bay. Of the true Graptolites, or AAaldophora, 
the only genera of undoubted occurrence are Didyimoy? aptus, 
Tetragraplus, and Phyllograplus. Didymograptus is represented 
by five species, three of which—D. extensus Hall, D. patiulus, 
Hall, and D. pennatulus Hall—are characteristic of the Quebec 
group and the Skiddaw slates, D. fate/us also occurriag in the 
Arenig rocks at Shelve; the other species arenew. Of 7efragrap- 
as but one speci-s, 7. serrus Brong., also a Quebecand Skiddaw 
form, has been found. PAy/lograpius also is only represented by 
a single species, which is new. There is also another new 
species—a very peculiar branching form referred provisionally to 
Loganograptus. The absence of any specimens undoubtedly 
referable to Dictyograptvs is remarkable, as thls is a common 
Quebec genus. Dzflograptus and Climacograptus, genera of 
very rare occurrence in the Quebec group, have not as yet been 
fonnd here. 

Of the allied forms, all the genera of the so-called ‘‘Dendroid” 
Graptolites, so characteristic of the Quebec group, are present in 
the St. David’s beds. PhyZlograptus is represented by two new 
species, and Dendrograpius by five species, three of which— 
Dz divergens Halt, D, flexuosus Mall, and YD. striatus Hall—are 
at present only known to occur elsewhere in the Quebec group, 
the other not being new. Callograpins is also represented by 
five species, three—C. elegans Hall, C. adiffusus Fall, and 
C. Salter’ Hall—being Quebec forms, and two being new ; and, 
lastly, of Dictyoncma but one species, which is new, has been 
found. Many obscure impressions referred to the genus Aeviolifes 
also occnr, one species seeming to agree perfectly, as far as its 
state of preservation allows of comparison with Prof. Hill's 
figures, with his A. evséformis of the Quebec group, Anotuer 
appears to be distinct from any species yet fignred. 

The Graptolites and their allies are now thus known to be 
represented in the Arenig rocks of St. David’s by nine genera 
and abont twenty-two species. Of the true Graptolites three 
genera—namely, /etragrapius, Loganograptus, and Phyllograptas, 
are ex-lusively confined to the horizon of the Quebec and Skid- 
daw groups. The remaining genus, Didymograptus, is repre- 
sented in higher rocks but by one species, D. A/uschisoni. With 
this exception, Dédymograptus is exclusively an Arenig geaus 
occurring in rocks of this age in Canada, Cumberland and Shrop- 
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shire. The four genera of dendroid Graptolites have a more 
extensive range, but until now they were only known to occur 
tozether and in any abundance in the Quebec group of Canada. 

The author then stated that he could now give another locality 
for these genera. During a recent visit of the Geologists’ Asso- 
ciation to Ludlow and the Longmynds he had found, at Shelve, 
in the lower part of the Arenig rocks, underlying the great mass 
of the LJandeilo, a Graptolite zone in which these four genera 
are represented by species, some of which are identical with, and 
others nearly allied to, those in the St. David’s beds an in the 
Quebec group of Canada; these beds, and also the Skiddaw 
slates of Cumberland, being therefore of Lower Arenig age. 

Prof. Ilarkness, after referring to the labours of Mr. 
Ticks, remirked upon the occutrence at so early a period, of 
so many new forms of life, alluding especially to the discovery 
of astar-fisn. Ile thonght the name Skiddaw would be more 
appropriate for the beds immediately underlying the Llandeilo 
flags, than Arenig, although he acknowledged that the latter 
name was one which had been a long tim? in use.—Prof. 
James Ilall, of Canada, on being called upon, said that he had 
examined the specimens on the table and was much pleased to 
find the Graptolites from St. David’s so intimately allied to 
those he had described from the Quebec group ; indeed had he 
not known where these specimens had heen obtained he should 
have thought that they had really come from some of the beds 
in Canada. Allowing for differences caused by pressure and 
cleavage, the resemblance between these and the Canadian forms 
was truly remarkable.—Dr. Nicholson said that Didymoyraptus 
had a wider range than Mr. Hopkinson had given, several species 
of this genns being found in the Llandeilo flags in the south of 
Scotland and elsewhere.—Mr. Hicks, in his reply, said that he 
was pleased to find that Prof. Hall so thoroughly agreed with 
his ideas of these beds in regard to their equivalents in Canada. 
In reference to the remarks of Prof. Harkness as to the name of 
Skiddaw being preferable to that of Arenig, he said that as 
some of the rocks in the Shelve district which had fér some time 
gone under the name Arenig, were now proved to be the equi- 
valent of these beds, he thought it best to adopt this name.— 
Mr. Hopkinson, in reply to Dr. Nicholson’s observation on the 
genus Ditjmoecraftus, stated that the species referred to by Dr. 
Nicholson, in his opinion belonged to a distinct genus to which 
he had given the name Dicellograptus, and which differed ea- 
tirely in structure from Didymograptus. Ile was very glad to 
find his views of the equivalence of the St. David’s beds, as 
shown by their Graptolites, with the Quebec group of Canada so 
decisively confirmed by Prof. Flall. 


Saturday, August 17.—Sur les divisions delr Crateen France, 
leurs limites et leur faune, Pidentité de ces divisions des colés du 
détroit, by Prof. E. Hébert. 


The author objected to the divisions of the chalk commonly 
adopted in Ingland, into chalk with flints and chalk withont 
flints. He proposed to subdivide the chalk according to the 
characteristic fossils of certain horizons, affirming that the divi- 
sions thus adopted were constant, and could be applied as well 
to the English chalk as to that of France. Taking the Gault as 
the natural base of the chalk, he classed the overlying beds, in 
ascending order, as follows: —1. Crate glanconieuse (Upper 
Greensand and Grey Chalk); 2. Craée @ Juoceramus labiatus 
(Chalk marl, chalk without flint, and part of the chalk with flint) ; 
3. Crate & Micraster cor-testutinarium (part of the chalk with 
flints); 4. Crate ad Aficraster cor-aneuinum (chalk with flints) ; 
5. Crate a Belemnitella mucronata (Norwich chalk). 

Between the first and second divisions comes the great series of 
Sandstones of the Maine; and between the second and third 
division comes the Ilippurite limestone. These beds are not re- 
presented on the coasts of the English Channel, but at the points 
where the ‘‘ breaks” occur there are hardened beds of chalk, 
often pierced with holes. 

‘The author showed that the chalk area of the North West of 
France is traversed by five well-marked anticlinal folds, which 
run ina general sauth-westerly direction, but converging some- 
what towards the coast. These folds the author identified with 
some on the English caast. 

Mr. Davidson then nade some remarks upon Prof, Ed¢hert’s 
paper, pointing out that the Upper Greensand in parts of Eng- 
land assumes a much more important character than that given 
to it by Prof. Ifébert. Prof. Phillips, Mr. Godwin-Austen, and 
Mr. Seeley also took part in the discussion, Prof. Phillips re- 
marking upon the great good that results from meetings of this 
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kind, at which geologists of different countries could meet and 
personally discuss their views. 

Lou tay, August 19.--Three Reports were read at the com- 
mencement of the meeting. That by J. Thomson, On the Con- 
tinue? Investigation of Mountain Lintestone Corals, dwelt upon 
the great difficulty which had been experienced in determining 
the species and genera of corals. The author showed that all 
systems of classification founded upon the arrangement of special 
parts of the coral were artificial and misleading. Tle had pre- 
pared careful drawings tracing the coral through the whole of its 
stages of growth, and he believed that only in this way could 
we arrive at satisfactory results. 

Prof. Duncan and Prof. Jas. I1all both insisted upon the great 
difficulties that were encountered in classifying corals. lt was 
clear from this discussion that in the corals at least there is no 
lack of the “intermediate forms” which Mr. Darwin assumes to 
have existed in all groups of animal and vegetahle life. 

Dr. Bryce, in his AcSort on Larthguakes in Scotland, said, 
that nothing of importance had occurred during the past 
year, no disturbance of the earth's crust or oscillation of the 
lakes had been observed. ‘The attention of the committee had 
been turned to the remedying of those defects which from time 
to time are apt to occur with instruments longin use. Tt was 
stated that the Seismameter belonging to the Associttion, which 
now occupies the lower part of the parish church of Comrie, is of 
too complex construction for general use. Simpler an] cheaper 
instruments have been constructed by Mr. Geo. Forbes, which 
will be distributed amongst the stations of the Scottish Meteoro- 
logical Society, and the results obtained will be detailed in a 
future report. 

Mr. W. Jolly’s Report on the Discovery of Fossils in certain 
renise parts of the North West Iighlands, was likewise richer in 
promise than performance. Certain work had been done in 
investigating the limestones occurring with the Laurentian 
Quartzites and Sandstones, but the best part of the report was 
the announcement that the clergy and schoolmasters of 
the district hal entered warmly into the projects, it was 
thercfore hoped that before the uext meeting of the Association 
a good dea] of valuable information as to fos-iliferous localities 
would be obtained. 


On the Geology of the Thunder Bay and Shabendowan Alining 
Districts on the North Shore of Lake Superior, by WW. Alleyne 
Nicholson, M.D., D.Sc. 

Having recently had an opportunity of accompanying an ex- 
ploring party to the narth of Lake Superior, the author had 
been able to examine geolozically the silver-mining district of 
Thunder Bay, and the gold-bearing district of Shabendowan 
(sixty miles to the north-west of Thunder Bay). llaving 
described the chief geographical features of Thunder Bay, the 
author gave an account of the series of rocks known as the 
‘*Lower and Upper copper-bearing series.” The chief argen- 
tiferous lodes were also described, and the more important mines 
were shortly noticed. The lcading geological features of the 
country between Thunder Bay and Lake Shabendowan were next 
glanced at, and a detailed account was given of the geology of 
Lake Shabendowan itself The most interesting rocks described 
are the so-called ‘‘talcose”’ slates, in which the auriferous lodes 
are situated. These slates are of Huronian age, and they oc- 
cupy, along with interstratified and intrusive igneous rocks, a 
vast area, which extends to an unknown distance north of Lake 
Shabendowan. Having described their mineral characters, the 
author expressed his opinion that these ‘‘ talcose slates” are truly 
of the nature of bedded felspathic ashes, and that the tale which 
they often contain is a secondary product developed in them as 
the result of the metamorphic action to which the whole series 
has evidently been subjected. It was shown also that these 
Tluronian slates, with their interstratified traps, presented the most 


| striking resemblance to the Borrowdale seri s of gr en slates and 


porphyries of Cumbeiland and Westmoreland, The paper cun- 
cluded with a descr.ption of the chief auriferous veins which 
have hitherto been found traversing these rocks. 


On Ortonia, anew genus of Fossil Tubicolar -Annelides, with 
Notes on the Genus Tentaculites, by V1. Alleyne Nicholson, M.D. 

Having recently had the oppo tunity of carefully investigatns 
the genns 7evetacelites, the author was lei 10 the conclusion that 
fossils of diverse zoolngival affinities had ee inclu led under 
this head (Amer. Jour. Science aud Arts, vol. ui, 1372), The 
author showed that some fossils formerly referred ta Zentacutites 
were truly Pteropods, whilst others were genuine tubicolar an- 
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nelides. For some of the latter he had proposed the genus Co- 
chicolites ; and he restricted 7evfeciulifes to straight unattached 
conical tubes. With this restriction the genus may safely be re- 
garded as Pteropodous, since no Pteropod has an irregularly bent 
or twisted shell, and none can possibly have a shell attached 
parasitically to forcign bodies. In the present communication 
the author foanded a new genus for the reception of a fossli 
which had been kindly sent him by Mr. Edward Orton, of the 
Geological Survey of Ohio, after whom he proposed to name the 
genus Orfonia, This fossil had formerly been referred to 7exva- 
cuits, and is of common occurrence in the Lower Silurian 
(Iludson River group) of south-western Ohio. No doubt can 
possibly be entertained as the proper reference of this fossil to 
the tubicolar annelides. Only a single species is known, which 
the author named O. covica, and this occurs in the form of coni- 
cal tubes attached by the whole of one surface to the shells of 
Brachiopods and other molluscs, Strephonema alternata being 
the form which is most commonly infested in this way. The 
sides of the tubes are furnished with strong annular ridges, 
which die away upon the dor al surface, leaving a narrow vacant 
space or belt of a peculiar cellular character, exhibiting numerous 
small alveoli, strongly reminding one of the peculiar cellalar 
stracture of the tube of Corze/ites. From this latter Orfovsa is 
separated by the complete attachment of the tube along one side, 
and by its much smaller size. From Conchicolites it is dis- 
tinguished by its mode of attachment, and by never growing 
socially in clustered masses. 


The Rev. Canon Tristram’s paper Ov the Geology of Aloab was 
then read. After referring to the researches of M. Lartet and 
others, the author described the general structure of the southern 
end of the Jordan valley, which, he said, coincided with a great 
synclinal depression. The lowest rocks exposed are New Red 
sandstone ;_ these occur only on the east side of the Jordan, and 
are there capped by tertiary limestone, resembling that of the 
“¢ back-bone ” of Palestine. Abundance of springs break oat at 
the junction of the limestone and the New Red, rendering the 
eastern shores of the [ead Sea very fertile. On the west side 
only three springs occur, and, excepting near these spots, the 
country is barren. Great deposits of marl are heaped against 
the western banks, lut only a little of this occurs on the eastern 
side. Many streams of basalt occur on the eastern side of the 
Dead Sea, These overlie the tertiary limestone, and are, there- 
fore, of later age than that. The origin of the lava flows is not 
yet known—no craters were observed in this district. 

Too the north-east of the Dead Sea, on the east of the New Red 
plain, there is a range of hills formed of tertiary limestone. 
Beyond, to the east of this, the Arabs tell of a vast volcanic 
tract, covered wlth rained cities, which is as yet wholly un- 
explored. 

In the course of the discussion, I’rof. Hull remarked that the 
statements of the author gave a good example of the formation 
of a valley hy disturbance, and he thought that comparatively 
little was due to denudation. Mr. Topley thought that even 
ifa fault or synclinal ran along the valley, yet the valley itself 
was still due to denudation. Even if this were not the case, 
there was the line of hill, or an escarpment of tertiary limestoae, 
on the north-east of the Dead Sea. The westerly continuation 
of this had been removed by denudation, Ile saw no reason 
why the whole of this denudation should not have been subaerial, 
the material having Leen carried southwards down the continua- 
tion of the Jordan valley before the great depression was proved. 
All the evidence compels us to believe that the great depression 
is of extremely recent geological age. 

Canon Tristram, without giving an opinion as to the denuding 
agents, thought that the valley of the Jordan was marked out, 
and in great part formed by disturbance. In reply to Mr. 
Sharp, he said that the Moabite stone was a block of basalt of 
the country. Many such blocks of basalt are preserved at the 
houses there. In reply to Mr. Scott, he observed that the great 
deposits of salt at the southern end of the Dead Sea were of 
New Rcd sandstone age. The great saltness of the Dead Sea is 
mainly due to this salt being washed down by streams. Salt 
oceurs all along the line wherever the New Red sandstone has 
been brought up, as in the Sahara and elsewhere. 


On the Trachyte Porphyries of Antrim and Down inthe North 
of Tredand, by Prof, Edward Mull, F.R.S., Director of the 
Geological Survey of Ireland. 


Trachyte is one of the rarest of the British rocks, and it is 
as yet uncertain whether it is to be found amongst these islands 


except in the North of Ireland. In this district it was dis- 
covered and identified by the late Prof. Jukes and Mr. Du 
Noyer during the progress of the Geological survey in the year 
1867. No description has as yet been published of this remark- 
able species of volcanic rock, and I propose to give a short 
account of its characters and relations to the surrounding for- 
mations as it occurs both in Antrim and Down. 

Trachyle Porphyry of Antrim.—The principal mass forms a 
group of eminences about four miles to the north of the town 
of Antrim, called Tardree mountain, Carneamy IIill (1,043 
ft.,) Brown Dod Hill and Scolboa Ilill, The tops of three 
of these hills are formed of basalt in beds capping the trachyte 
rocks, and it is supposed that basaltic sheets enclose the whole 
of the trachytic district ; though the survey of the district being 
incomplete the actual limits have not been dctermined in every 
direction. 

The mineral constitution of the trachyte is generally uniform, 
although the relative proportions of the individual minerals 
occasionally vary. In general, the rock consists of a nearly 
white or grey felspathic base, with individual crystals of Sani- 
dine, a triclinic felspar, blehs or grains of smoke quartz, and 
rarely a little mica. In some places the grains of silica are 
exceedingly abundant, giving the rock the appearance of 
Rhyolite or Perlyte as described by Cotta, minute erystal- 
line grains of magnetite appear in a sliced section under the 
microscope. It isin this state that the iron mentioned in the 
analysis below probably occurs. 

The rock is quarried asa building stone at Tardree mountain, 
where it sometimes assumes a columnar structure. A specimen 
from one of the quarries was subjected to an elaborate analysis 
hy Mr. E. T. Hardman, of the Geological Survey of Ireland, 
who gives the following as the constituents :—* 


elnalysis of Trachyte Porphyry, Tardree quarry. 
Silicay je ae mermes nen O OOOmpericents 
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Tene. en OOH zi 
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loss by ignition . . 2°102 
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Relations of the trachytic and basaltic rocks. — Daring 
a recent visit I was enabled to ascertain with the greatest 
certainty the relative position of the trachytic to the 
hasaltic rocks of the district. Inthe first place, there does not 
appear to be any passage or graduation of the two classes of 
volcanic rock into each other, and each having been erupted 
and spread oat in sheets, exhibits a laminated, or bedded struc- 
ture, which enables the observer to determine their relative 
positions without much difficulty. Both at Carnearny and 
Tardree Hills the trachytic porphyry may be observed to dip 
heneath the hasaltic rocks of the surrounding country ; and the 
observations made here and elsewhere tended to show that, of 
the two kinds of rock, the trachyte is the older. 

On the other hand, both at Carnearny Hill and Scolboa the 
trachyte seems to have been penetrated by ‘‘necks’’ of later 
date filled with basalt, from which some portions of the over- 
lying basaltic sheets may have been erupted. We are not, 
however, as yet in a position to say whether or not the trachyte 
is the oldest and lowest of all the Tertiary Volcanic rocks of 
Coanty Antrim, as its base is nowhere exposed. t 

The events which have taken place in the volcanic history of 
this locality appear to have been as follows :— 

At some early stage of the miocene period large masses of 
trachytic rocks were poured forth from one or more vents, doubt- 
less accompanied by craters as in Auvergne. After, probably, 
a long interval of repose new interruptions of basalt and dolerite 
took place through fissures and small volcanic vents breaking 
in some places through the trachyte. These later eruptions of 
lasalt may have enveloped the whole of the trachytic masses 
which have been subsequently laid bare by denudation. The 
denudation of this region has been very great during postplio- 
cene and later times; and to it is due the obliteration of the 

* Jour. Roy. Geological Soc. Ireland. Vol. iii. parti. p. 27. (New Ser.) 


+ Messrs. Hull and J. L. Warren. Explanatory memoir to sheet 36 
of the Geological Survey of Ireland (1871). 
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actual craters of eruption over the whole volcanic region of 
«Antrim. 

Trachyte Porphyry of Co, Duin. This rock is very similar 
in appearance and constitution to that of Antrim, consisting 
of a greyish felsitic base with crystals of sanidine and blebs 
of quartz. Te is only visible at L'allyknock, about four miles 
west of [lillsborough, surrounded on all sides by Lower Silur- 
ian rocks, but not very far distant from the margin of the 
basaltic plateau of Antrim. There can be little doubt that it 
is of the same age as the trachyte porphyry of Antrim; both 
being referable in all probabil.ty to the great volcanic outbursts 
of the miocene period. 

Considerable uncertainty cxists regarding the relations of the 
Downshire trachyte to the volcanic rocks of the adjoining 
country. It only appears in two or three spots within a small 
area: but the probabilities are, that it is portion of an old 
neck from which trachytic lava was erupted contemporaneously 
with that of Antrim, the higher portion of the mass as well 
as the original vent having been removed by denudation. The 
district has since been deeply buried beneath boulder clay.* The 
anthor then proceeded to show the similarity of the Antrim vol- 
canic rocks with those of Auvergne, the Siebengebirge and 
Eifel districts. 


SECTION D—Brio.ocy 
SUB-SECTION ZOOLOGY AND BOTANY 


On the Occurrence of the Supra-Condvleid Process in Man, by 
Prof. Struthers, of Aberdeen. 

The author showed dissections of this part in several animals. 
An arch of bone is thrown, like a bridge, over the great nerve, 
and generally also the great artery of the limb, a little above the 
elbow, protecting them from pressure and injury. No such 
structure exists normally in the human arm, but it occurs occa- 
sionally asa variation. When it exists, the process grows from 
exactly the same spot as in animals which possess it, and the 
arch is completed by a ligament, the nerve and generally also the 
artery passing through the arch, This variety had actracted 
some notice lately, and is supposed to be very rare, but the 
author has found it often, and he exhibited a large number of 
specimens of it from the human arm, in its various degrees of 
development. Fle had also met with it occasionally in the living 
body, and had lately been able to prove the correctness of his 
previous supposition that it may be hereditary, having met with 
it in the members of a family, in the father and in two sons. 
The author remarked on the great interest attaching to this varia- 
tion. In animals which possess it, it is what, in olden phrase- 
ology, would be called a cuntrivance specially designed for the 
protection of the nerve in them, and it looks as much a piece of 
contrivance as London Brilge or Temple Bar. But why should 
the same coutrivance occur as a variety in man? The old argu- 
ment from final cause, and no less its successor the theory of 
“type,” besides being metaphysical, becomes untenable in the 
face of the existeuce of these rudimentary structures. The theory 
of so-called type has a great deal to answer forin obscuring the 
natural interpretation. If species are of independent origin, 
how comes it that animals have in their bodies parts of other 
animals, parts which are of no use to them, sometimes even 
dangerons to them? To those who are able to overcome the 
pcejudices of their early education, the evidence comes with 
irresistible force in support of the hypothesis of the origin of 
species hy evolution. 


On the Sternum and Pelvic Bone in the Right-\Whale and in 
Great Fin- Whales, by Prof. Struthers. 

The sternum exhibited showed a very different form from that 
of the same species of Fin-Whale which Prof. Struthers had 
brought uuder the notice of the Association last year. Instead of 
a singled median cervical process, it has a deep median notch 
wi.n a broad crest on each side; and the posterior process is 
very narrow. Two sterua of the Greenland Right-Whale ex- 
hibited were large. Theauthor divides the sternum intothree parts. 
The middle between the first ribs is thick, completing the thoracic 
girdle, and essential. The part in front of this, and the part 
behiud it vary greatly, being more or less rudimentary. The 
sternum of the Finuer has two joints with the first rib, that of 
the Right-Whale only one joint, and this difference in the thoracic 

* Mr. Hardman considers that the amount of lime shown by the analy- 
sis, proves that the lrachyte has undergone some amount of metamorpho-is 
or alteration, and considers it probable that it is consequently older than 


the basalt of Antrim, a view which subsequent examination in the field 
has enabled me to verify. 


adaptation, together with the great breadth of the first rib in the 
Right-\Whale, might explain the very different forms presented 
hy this bone in these two kinds of whales. 

One of these breast-bones exhibited marks of former inflam- 
mation of the bones. The author mentioned that he had often 
met with this condition in whales, in some cases ankylosis of 
vertebre: had resulted, and in some there must have been 
considerable suffering to the animal. ‘This fact might be com- 
mended to the notice of those, if there be yet any such, who 
have the notion that disease occurs in animals only when they 
come under the influence of man. 


On the Occurrence of Finger Aluscles in the Bottle- Nose Whale 
(Aipervodon bidens), by Prof. Struther:. 

This bottle-uose stranded on the Aberdeenshire coast just after 
the meeting of the Association last year at Edinburgh, at which the 
author read an account of the finger-muscles in the great Fin- 
whale, first noticed by Prof. Flower. It had been believed that 
these muscles do not exist in the toothed whales, but in this 
bottle-nose they were even better developed thau in the Finner, 
The extensor muscles especially were better marked, the external 
extensor, corresponding to the so-called extensor of the little 
finger of man, heing also present. An extensor carpus radialis 
was also present. Besides the muscles which were known to 
exist at the shoulder and arm in the Cetacea, he found a repre- 
sentative of the biceps present here. These muscles were mainly 
to be regarded as rudimentary, but they had a certain low amount 
of fuaction by which their presence as muscles is maintained. Tu 
some other cetaceans they are represented entirely by fibrous 
tissue. Prof. Struthers exhibited also a dissection of the rnudi- 
mentary teeth concealed in ‘the gum of this bottle-nose. They 
are alive but useless, and their presence could be reasonably 
interpreted only by the hypothesis of evolution. 


SUB-SECTION ANTHROPOLOGY 


Exploration of some Tumuli on Dartnoor, by C. Spence 
Bate, F.R.s. 

The author had examined several cairns of the usual 
kind common on Dartmoor with but little success; they 
apparently had been previously rummaged by unknown hands. 
In one, a broken um and an implentent of white slite was 
found ; the latter was supposed to have been that with which 
the potter formed the rude urn. 

On Hamel Down, near the centre of Dartmoor, the author 
explored a barrow composed of earth surrounded with small 
stones ; in this he found, beneath five large stones which were 
placed horizontally one beside the other, some burnt bones on 
the ground, a bronze dagger blade, and an ‘amber ornament 
inlaid with gold, which is supposed to have heen the extremity 
of the handle of the dagger. 

The author contends that from the character of this inter- 
ment, the burnt bones not being enclosed within an urn, and the 
amber ornament taken together with the names associated with 
the locality, are evidence of an early incursion of the old Scandi- 
navian Vikinger in search of that tin which was necessary for 
them to mannfacture their bronze. 


On the Ethnological and Philological Relations of the Caucasus, 
by tlyde Clarke. 

This paper communicates the further researches of Mr. Hyde 
Clarke on the classification of the languages of the Cancasus. It 
identifies (1) the Ude with the ancient Egyptian and Coptic ; (2) 
the Abkhass with the Agau, Falasha, &c., of the Upper Nile; 
(3) the Circassian with the Dravidian ; (4) the Georgian, Lazian 
and Sivan with the Caucass—Tibetan. The Ude and Abkhass 
are connected with the statements of llerodotus (Book I1.) as to 
the Egyptian colony established in Colchus by Sesostris. Mr, 
Hyde Clarke observed that the Caucasus was not a ceutre of 
population for the world, but a place of passage, and showed the 
relations of the Abkhass (Agau) and Circassian with the Ouge- 
ners in Europe, Africa, Asia, Australasia, and America, illus- 
trating the common population of the new and. old world, and 
the knowledge of America by ancient nations, dimly preserved, 
though not understood by the Greek and Roman geographers. 


The Origin of Serpent-worship, by C, Staniland Wake. 

After referring to various facts showing the existence of ser- 
pent-worship in many different parts of the world, the author 
proceeded to consider the several ideas associated with the ser- 
pent among ancient and modern peoples. One of its chief 
characteristics was its power over the wind and rain; anda 
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second, its connection with health and good fortune, in which 
character it was the agathodemon. t p 
life or immortality, as well as of wisdom. This reptile was 
viewed by many uncultured peoples as the re-embodiment of a 
deceased ancestor, and descent was actually traced by the Mexi- 
cans and various other peoples froma serpent. The superstition 
thus became a phase of ancestor worship, the superior wisdom 
and power ascribed to denizens of the invisible world being 
assigned also to their animal representatives. When the simple 
idea of a spirit ancestor was transformed into that of the 
Great Spirit, the father of the race, the attributes of the serpent 
would be enlarged, and it would be thought to have power over 
the rain and hurricane. Being thus transferred to the atmo- 
sphere, the serpent would come to be associated with nature or 
solar worship. Ilence, the sun was not only a serpent-god, 
but also the divine ancestor or benefactor of mankind, Seth, 
the traditional divine ancestor of the Semites, was the serpent 
sun-god, the agathodwmon, and various facts were cited ty 
establish that the legendary ancestor of the peoples classed 
together as Adamites was thought to possess the same character. 
It appeared that serpent-worship, as a developed religious sys- 
tem, originated in Central Asia, the home of the great Scythic 
stock from which the civilised races of the historical period sprung, 
and that the descendants of the legendary founder of that stock, 
the Adamites, were in a special sense serpent-worshippers. 


Sir Walter Elliot read a paper On Some of the carlicst Weapons 
in Use amoug the older Inhabitants of India. These he traced to 
a curved ‘throw-stick” resembling, hut differing from, the 
Australian Lomerang, in as much as it does not return to the 
hand when thrown. The Indian ‘‘ throw-stick ” is found among 
the rude races inhahiting the mountain and forest tracks of 
Central and Western India, as the Dhangars, Kolis, and Gonds, 
and more to the South, the Kallars, Marawars, and other low 
castes. In waste and jungle tracts the people turn out in great 
numbers during the hot season, conimencing with the first day of 
Hindu new year in March, and continued on every succeeding 
Sunday till the Monsoon begins. Hares, deer, hog, pea-fowls, 
partridges, &c., raised by this lowly race of beaters, each carry- 
inga ‘‘throw-stick,” are knocked over by showers of these 
weapons, thrown with great force and precision, 

From the form of such sticks, which are from 1} to 2 feet 
long and 3 to 6 inches broad, thrown with the concave side fore- 
most, the author deduced the form assumed by the iron weapons 
subsequently formed by the same races. Specimens of these were 
exhibited, such as the Gurkha knives of Nipal, those of the 
Nairs, Moplas, and of the Malabar coast, and the common 
woodman’s knife used everywhere, and which the late Capt. 
Forsyth states the Gonds, Bygas, and other tribes of the central 
Highlands throw at game with wonderful precision. | These 
remarks apply more particularly to the Druoidian races, although 
not exclusively so. ‘The earliest or aboriginal people now repie- 
sented by the servile classes, seem to have used stone imple- 
ments like people of the same condition in Europe and elsewhere, 
while the early Aryans passed through a bronze or copper 
period—speciniens of the weapons of which era were exhibited. 

Sir Walter observed that Prof. Huxley in classifying the 
varieties of the human race, exclusively for physical characters, 
had included under one head the people of New South Wales, 
of the Highlands of Central India, and of Ancient Egypt, 
all of whom he includes under the term Australoid. Now 
it is a remarkable coincidence that among these three far 
distant peoples the “throw-stick” was the weapon of the 
chase, and that examples do not occur in the intermediate 
countries, The pictures in the tombs of the kings at Thebes 
represent hunting scenes in which the curved sticks found at this 
day in India are extensively represented. The Lomerang of 
Australia is precisely of the same form, but, being thinner and 
lighter, is so fitted to have a recoiling property. 


SECTION E,—GEOGRAPHY 


On the Orography of the Chain of the Great Atlas, by John 
Ball, F.R.S. 


The representations of the chain of the Great Atlas given on 
the most modern maps show how very vague and incomplete our 
knowledge still is. They agree in very little beyond the fact 
that hich mountains extend in a nearly direct line from the west 
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coast, where?they approach the Atlantic, near Agadir, in about 
30° 30’ N, lat. for about 500 miles inland, where they subside at 
no great distance from the frontier of Algeria about the parallel 
of 33° 30’. 

All but the most recent maps indicate a single range similar in 
general character to that of the Pyrenees, while in these we find 
represented two nearly parallel ranges at an average distance of 
sixty or seventy miles, of which the northernmost alone termi- 
nates near the Algerian frontier, its axis lying exactly in the line 
of the great shallow lakes, or chotts, that occupy a great part of 
the high plateau of southern Algeria, while the southern range, 
with some shght interruption, 1s continuous with the elevated 
zone that forms the northern limit of the Algerian Sahara. The 
details, however, as given in these recent maps, are strangely 
discordant, especially in regard to the region lying E. and N.E. 
from the city of Morocco, and connecting the main range with 
the mountains of North Morocco. 

It is not surprising that such discrepancies should exist, when it 
is known that the hest maps have been compiled with no better 
materials than the reports of natives, and that none but a very 
small portion of the entire region has ever been traversed by 
civilised men. In regard to Gerhard Rohlfs, one of the most 
remarkable of recent African travellers, it must be remembered 
that he was forced to maintain a rigid disguise, to associate con- 
stantly with natives, and to suit his movements to theirs. Tle 
was unable to make more than scanty and occasional notes, and 
was altogether debarred from the use of instruments. It is not sur- 
prising that, under such conditions, his contributions to the too0- 
graphy of a region never before visited by European traveller 
tend more to excite than to satisfy curiosity. 

During the spring of last year the Sultan of Morocco, at the 
request of the British Minister, Sir John Drummond flay, 
granted permission to Dr. Hooker, the eminent Director of the 
Koyal Gardens at Kew, to explore the portion of the Great Atlas 
subject to the }mperial authority ; and although the main object of 
the party, consisting of Dr. Hooker, Mr. Maw, and myself, was to 
investigate the Flora of the mountains, it might not unreasonably 
be expected that we should be able to make some considerable 
addition to existing geographical knowledge in regard to a region 
so little known. 

Those who are best acquainted with Morocco will be least sur- 
prised to learn that in this respect the expedition has not borne 
abundant fruit. The obstacles which stood in the way were 
partly anticipated by us, but were in great measure insuperable. 

The authority or the Sultan extends over but a small portion of 
the region included under the denomination Great Atlas. It is 
in fact imited to the northern dechvity of the main chain, and 
only throughont the western part of this, for it extends to a dis- 
tance at the utmost not more than 120 miles E, of the city of 
Morocco, ‘The time at our disposal was too limited to enable 
us to explore even the limited field that was thrown open to use 
The cares and responsibilities attaching to his official duties pre- 
vented Dr. Hooker from prolonging his stay in and near the 
mountains beyond about three wecks, and the private engagements 
of Mr. Maw compelled him to separate from us and to return to 
England at a still earlier date. But by far the most serious 
obstacle which we encountered arose from the persistent though 
covert opposition of all the persons holding local authority, agera- 
vated and not seldom stimulated by the chief of our escort, whose 
charge, as we had been assured, was to remove all impediments 
from our path. 

But for the difficulties incessantly placed in our way, we should 
undoubtedly have attained several of the higher peaks, and could 
not fail to have learnt a good deal respecting the disposition of the 
greater masses and the direction of the main valleys in the terri- 
tory which we could not actually traverse. 

In point of fact we were able to make but two considerable 
ascents. On the first occasion, when we ascended the Tagherot 
Pass in a storm of snow and hail that completely intercepted all 
distant view, the cold was so severe that we willingly turned our 
faces from the storm when only Mr. Maw, the foremost of the 
party, had actually set his foot upon the summit, about 12,000 feet 
above the sea level. On the second occasion, after Mr. Maw 
had departed from us, we attained a conspicuous peak, called 
Djehel Tezah, about 11,500 feet in height, in a much lower part 
of the range than that previously visited. 1n addition to the very 
limited results of personal observation, we naturally availed our- 
selves of every promising opportunity for obtaining topographical 
information from natives. Much of the information obtained in 
this way appears to me utterly unreliable, especially when derived 
from persons holding local authority, but the particulars supplied 
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by a very intelligent Jew residing in Morocco, so far as they rest 
on personal knowledge, deserve more confidence. 

The following are the chief points as to which I think myself 
entitled to express an opinion, premising that as to some of them 
I may place undue confidence in my own personal conclusions :— 

1. The portion of the Atlas chain that is seen from the city of 
Morocco is considerably higher than has generally been supposed. 
The higher summits approach neaily to the same elevation, and 
the majority of these approach very nearly, if they do not occa- 
sionally surpass, the level of 14,000 feet. Westward of the dis- 
trict of Glaoni, S.W. of the city of Morecco, the range subsides 
gradually as it approaches the coast. 

2. There is a certain amount of tolerably good evidence tend- 
ing to show that the interior part of the range extending from the 
upper valley of the Wed Tessaout to Eastern Morocco contains 
peaks of higher elevation than any seen by us. 

3. The existence of an anti-Atlas or range parallel to the main 
chain, and enclosing on the south side the great valley of the 
Sous, was established by Rohlfs, if not by previous travellers ; 
but we are probably the first who have looked across the wide 
intervening space and scanned the outline of the anti-Atlas. 
The portion seen by us ata distance of from 50 to 60 miles is 
far less bold in form than the main range. The utmost height of 
that portion can scarcely exceed 10,000 Ieet. 

4. The map, compiled by Capt. Beaudouin, and published in 
Paris at the Depét Général de la Guerre in 1848, which is de- 
cidedly the best that has hitherto appeared, is defective in re} re- 
senting the main chain as arising abruptly from the low county, 
scarcely indicating considerable lateral valleys. At the same 
time it should be remarked that the projecting ridges which 
divide these la‘eral valleys ar pear to be Jower in comparison with 
the peaks of the main chain than is usual in other great mountain 
ranges. 

5. There is a masked tendency to the formation of consider- 
able valleys parallel to the main chain, and in such cases the 
remark made in the last paragraph does nct apply. Some of 
the higher peaks, and amongst them those named Miltsin by the 
late Captain Washington, lie in ridges nearly parallel to the 
main chain. 

6. It appears at least possible that the Anti-Atlas, if we may 
so deneminate the range forming the southern boundary of the 
Sous Valley, is merely an example on a large scale of one of 
the parallel ridges just referred to, many examples of which are 
to be found in better known mountain regiors. 

7. The existence of two parallel chains so continuous as those 
represented in Gerhard Rohlfs’ map appears to be open to reason- 
able doubt. In the absence of direct evidence, it appears at least 
equally probable that the conformation of the main chain may 
be best represented by a series of ridges slightly inclined to the 
axis of elevation of the entire mass. 

8. The remarkable valley of the Beni mquald, laid down on 
Beaudouin’s map as extending more than one huncred miles 
from S.E. to N.W. in a nearly direct line must be pronounced 
imaginary or based on false information. The details given in 
Rohifs’ *‘ Reise durch Marokko,” however incomplete, are mani- 
festly inconsistent with the general | lan of the mountain system 
Jaid dewn in that map. 


SECTION G—MECHANICAL SUIENCE 


Experiments on Surface Friction in 'fater, by W. Froude, 
WSs 


The ol ject of investigation was to determine the laws which 
govern this .orce, in those especial relations under which it forms 
a portion of the resistance experienced by a ship when movi g 
through the water at various speeds. 

These are, (1) the relation of the force to the speed, (2) its 
relation to the quality of the surface, (3) its relation to the kngth 
of the surface along the line of motion. The necessily of in- 
vestigating it under the latter of these relations, may not be at once 
obvious, it having been generally held that surface friction varies 
directly as the area surface, and will be the same for a given area 
whether it be long and narrow or short and broad. But a litue 
reflection shews that this cannot be so, because the portion of 
surface that goes first in the line of motion, in experiencing 
resistance from the water, must reciprocally communicate to the 
water motion in the line in which itself is moving, and, conse- 
quently, the portion of surface which succeeds the first, must be 
rubbing, not against stationary water, but against water partially 
moving with it, and cannot experience as much resistance from it. 


The experiments were performed with carefully:made appara- 
tus, which automatically recorded the resistance and the speed, 
and the errors and uncertainties of the results probably did not 
in any case exceed on the whole } per cent. 

The surfaces used in the experiments were of yellow pine 
board, about -8; of an inch thick, loaded at the edge with lead 
keels of the same thickness, fastened fair and flush with the 
board, the weights being such as to just neutralise the flotation, 
and hold the boards stably in a vertical plane. The head end 
(so to call it) of each board in tuin was fastened into a tin sheath, 
or fine-edged cutwater, which formed a portion of the dynamo- 
metric apparatus, and which held the board resolutely in a ver- 
tical plane, with its length horizontal, and in the line of motion, 
The width of each board, including the lead keel, was 19 in., 
their Jengths, including the cutwater, varied from I It, to Soft. 
Great pains were taken, and successfully, to eliminate, and, in- 
deed in effect to oblitcrate the resistance due to thickness, 

It turned out that the effects of the three conditions under 
which the vzriations of the force were to be determined, could 
not be regarded as absolutely independent of cach other, because 
certain variations in the quality of the surfaces were found to 
affect in some degree the relations of the force to the spced and 
to the length. The results may be approximately stated in lnief, 
as follows :-— 

1, As regards the relation of resistance to speed. With the 
surface coated with shellac varnish, Hfay’s composition, or Pea- 
cock’s composition, or tallow, the: resistance vatied very nearly 
as the power 1°83 of the speed ; with the surface coated with 
tinfoil, very neaily as the power 2°05 of the speed ; Lut the ex- 
periments with the tinfoil are not yet complete. 

2. As regards the relation cf resistance to quality of surface. 
With the surface coated with shellac varnish, Hay’s composition, 
Peacock’s composition, or tallow, the resistance differed ¢x- 
tremely little; such variations as ocuurred scarcely exceeding 
I per cent., and being probably not greater than be'onged to the 
small differences of smoothness in the laying on the composition. 

With the su:face coated with glue, and thus simulating the 
sliminess of a living fish, three successive experiments were tried 
at the same speed, so as to test the effect of the gradual growth 
of the slimy character. The first ex] erin ent showed an increase 
in resistance of 2 per cent., the last of 4 per cent., as compared 
with the shellac surface which the giue resembled before immer- 
sion, a proof that the attempted imitaticn of the fish’s svrface 
was not advantageous. 

Comparing a tinfoiled surface with one ccated with sl.ellac, 
when the lergth is 1 ft. the resistance of the former is on the 
average only 2 that of the latter, making the comparison with 
planes of 1°6in length, the 1atio is 3, and with planes of 16ft., 
more than ,°,, instead of 2; indeed, the total difference heccmes 
progressively less as the planes compared are longer. At higher 
speeds also the difference tends to heccine less, in consequence 
of the higher power of the speed to which it is proportioned 
with the tinfoiled sur‘ace. 

3. As regards the relation of resistance to length of surface. 
There plainly is a very censiderable diminution of average re- 
sistance per square foot as the length of surface is increased, and 
this probably fiom the ccuise already indlca'ed, though the rave 
of diminution becomes gradually less as the surface beconics 
longer ; there is, in fact, as gieat a diminution between 3 ft. and 
4 ft. of length as between 30 and 50. 

The following tabular statement gives the mean resistance per 
square foot on surfaces of frum 1 foot to 50 feet in length, with 
speeds of from 2c0 to S00 feet per mil.ute. 


Length of plate. Specd in feet per miavle. 
Weer. 
200 4oo Coo &co 
I 0048 *200 “460 $30 & 
2 45 "188 413 72 z 
3 043 | 183 "30 673 3 
5 ‘eye "166 “355 ‘GOS \os 
7 041 ‘154 js. °333 5630 / yg 
10 040 “145 Bait soe 5 
20 ‘036 “131 278 473 Z 
3° 035 “123 "264 “446 & 
5° *035 117 250 ‘417 


The table is applicable to a clean planed surface coated either 
with shellac varnish, Hay’s or Peacock’s composition, or tallow. 
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SCIENTIFIC SERIALS 


Proceedings of the Newsastle-on-Tyne Chemical Soci’, 
1871-72.—The number of meetings held by the society during 
the past year has been 6, the session only lasting from October 
to March with one meeting in each month. The October 
number opens with the address of the president, Mr. John 
Glover, which contains a short review of the papers read before 
the socicty during the previous year. ‘The first communication 
is one which does not seem to have attracted the attention which 
it deserves 5 itis by Messrs Pattinson and Marreco ‘fon the 
residual sulphur in purihed coal gas,” that is to say, the sulphur 
contained in coal gas after the removal of the sulphuretted 
hydrogen by means of oxide of iron or by lime. «At various 
times violent fluctuations have taken place in the amount of the 
residual sulphur in the gas supplied to Newcastle, the quantity 
varying from 25 grains in the 100 cubic feet down to 4 grains. 
The authors believe that the explanation of this lies in the fact 
that the lime purifers then in use were sometiines allowed to 
become “foul” or acted on to a great extent by the sulphuretted 
hydrogen, &c., contained in the crude gas. Contrary to what 
might have been expected, when some of the purifiers had 
become foul, the quantity of sulphur decreased rapidly, but that 
when the foul lime was replaced by clean lime, the quantity of 
sulphuc immediately rose to some 25 grains per 100 cubic fect. 
An example is given of an occasion when clean lime was 
placed in the boxes, the amount of residual sulphur in gas 
was found to be 17°55 grains, and that as this lime became foul, the 
succecding weekly tests gave 12°10 and 6°6y grains respectively, 
The method employed for the estimation of the sulphur is not 
slated ; it is to be hoped, however, that one of the more recent 
methods has been adopted, and not the ‘‘ Letheby sulphur test,” 
which, as is well known, gives at the best, most inaccurate results. 
According to the authors it would seem a simple matter for our 
large gas companies to considerably reduce the quantity of sul- 
phur present in gas, at comparatively no expense to themselves, 
The probable chemical action which appears to take place is the 
formation of a sulphocarbonate from the combined action of the 
carbon disulphide in the gas and the foul lime. Most of the 
Yeniining papers possess principally a technical interest. 
Amongst these we notice one ‘‘on the action in the black salt- 
pan and calcining furnace in alkali manufacture,” by Mr. Moor- 
house, and ‘fon a new mechanical calcining-furnace” by Mr. 
Gibb, who also contributes a paper ‘ton the formation of sodic 
carbonate by the action of carbonic anhydride on solutions of 
sodic sulphide.” Dr. Lunge also contributes the abstracts of 
two papers by Fresenius, the first ‘fon the quantitative estima- 
tion of sulphuretted hydrogen in presence of carbonic anhydride,” 
and the second ‘fon the best method of analysing artificial 
manures.” This latter paper should be read by all interested in 
artificial manures, and will well repay a careful study. One 
feature to be noticed at the meetings of this society is that there 
is almost always a spirited discussion on the papers read, which 
shows very well the interest taken by the members in promoting 
the advance of chemistry, and also the welfare of their society. 


slunali di Chimica applicita alla Medicina compilati del Dottor 
Glevannt Pelli, No. 4, 1872. Vhe contents of this number is 
of varied interes!, the papers being grouped together uuder 
various heads, such as pharmacy, toxicology, therapentics, Ac., 
are very easy of reference. Under the head of pharmacy there 
are several papers given, which are abstracts of papers already 
published in other countries, such as ‘*On the determination of 
the value of chloral hydrate,” ** On a new reaction of alcohol,” 
by Berthelot, and others. Amongst them there is a note on the 
adulteration of essence of peppermint, which is now adulterated 
with the essential oil of copaiba; there is a second note on the 
adulteration of argentic nitrate with zincic nitrate, the amount of 
which, in some specimens, leaves no doubt of its having been 
introduced with fraudulent intention, 


SOCIETIES AND ACADEMIES 
PHILADELPHIA 


Academy of Natural Sciences.—October 3, 1871.—Dr. 
Ruschenberger, pre-ident, in the chair.—Mr. Thomas Meehan 
referred to some observations made by him last spring before the 
Academy in regard to the office af bud scales and) invelucral 
bracts, “Lhe general impression was that they were formed for 
the purpose of protecting the tender parts beneath. At that 
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time he exhibited branches of Araxinzs excelsior on which some 
of the buds were entirely naked, and others clothed with scales 
in the usual manner. They could scarcely be for protection in 
this instance, as both were equally hardy. le uow had to ex- 
hibit an ear of corn which had been produced without the usual 
involucral bracts or husks, and yet was as perfect as if clothed 
in the usual way, showing that the husk was of not much im- 
portance as a protecting agent. An interesting point was that 
this ear had been formed on the end of a male panicle or tassel. 
It was not uncommon to find scattered grains of corn amongst 
male flowers, but a perfect ear like this he had never before 
seen, The ear was eight-rowed, and contained two hundred 
perfect grains, It was the variety known as ‘* popcorn.” 

November 7.—Dr. Kuschenberger, president, in the chair,.— 
Prof. Cope exhibited a specimen of a Gulvodvs, probably G. 
pallifes of Say, taken in the town of Denver, Colorado, by Dr. 
Gehrung. According to that gentleman, it was common in that 
place in honses, and was an enemy and destroyer of the Civtex 
lectalas tvs (bedbug). In captivity, it showed a preference for 
them as food, and crushed them in its short cheles, preliminary 
to sucking their juices.—Mr. Thomas Meehan said that while 
travelling through a wood recently he was struck in the face by 
some seeds of S/himameles virginica, the common Witch Hazel, 
with as much force as if they were spent shot froma gun. Not 
aware before that these capsules possessed any projecting power, 
he gathered a quantity in order to ascertain the canse of the 
projecting force, and the measureof its power. Juaying the 
capoules on the floor, he found the seeds were thrown generally 
four or six fevt, and in one instance as much as twelve feet away. 
‘The cause of this tmmense projecting power he found to be simp- 
ly in the contraction of the horny albumen which surrounded the 
seed. The seeds were oval, and in a smooth bony envelope, 
and when the albumen had burst and expanded enough to get 
just beyond the middle where the seed narrowed again, the con- 
traction of the albumen caused the seed to slip out with force, 
just as we would squeeze out a smooth tapering stone between 
the finger and thumb. 
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Errata.—Vol. vi., p. 361, tst col., line 17, for “meeting” read “‘heat- 
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THURSDAY, SEPTEMBER 12, 1872 


DHE POTATO DISEASE 


IIERE seems little doubt that the present season will 
prove one of the most unfavourable within this 
generation as regards the yield of the fruits of the earth. 
The steady rise in the price of corn indicates a widely- 
spread fear that the harvest will turn out to b2 considerably 
below the average, both in quantity and quality. The crop 
of fruits of nearly every kind may be described as all but 
a complete failure. The potatoes are estimated as irre- 
deemably bad, to the extent of three-fourths of the yield. 
Hops are in many parts scarcely worth the pulling. The 
grass and root-crops have alone benefited by the wet and 
ungenial summer. The cattle are, moreover, suffering from 
the foot-and-mouth disease on almost every farm in some 
counties, and we hear of the outbreak of rinderpest in 
Yorkshire. 

In this dismal list the palm of failure must be given to 
the potato, with the exception, perhaps, of the apple crop, 
which has been destroyed by causes not affecting the 
health of the tree, It is generally admitted that the 
potato crop is, taken as a whole, the worst since 1545 or 
1846. The cause of failure is the same—one, in fact, that 
has been more or less in existence ever since—the attack ot 
a parasitic fungus, Dofrytis or Peronaspora infestans, 
peculiar to plants belonging to the same natural order as 
the potato, and unknown before 1845, or some say 1842. 
The mycelium of this fangus eats into and completely 
destroys the tissue of the leaf and stem, and when once 
its ravages have commenced it is almost impossible to 
arrest them. When the disease made its first great on- 
slaught in 1845, innumerable remedies were suggested, 
some of which have again cropped up during the 
present season. Unfortunately, no sooner does one 
experimenter announce in the 7vwesa mode which he 
has found effective of preventing or arresting the disease, 
than another grower replies that he has tried the same 
plan, and with him it has utterly failed. The exact 
mode of action of the parasite, and the operation of 
the proposed remedies, we intend glancing at on another 
occasion. It is satisfactory, at all events, that Dr. 
Hooker has given in public the weight of his authority in 
favour of the statement that the starch of the potato is 
not affected by the complaint, if only some economical 
mode can be found of separating it from the diseased in- 
gredients. This is some alleviation of a calamity which, 
according to a statement in the Zvves, threatens the 
country with a loss of between twenty and thirty millions 
sterling. 

The point to which we specially desire to call attention 
at the present time, is the enormous material loss which 
the country is now suffering, and has suffered year after 
year, from causes which are unquestionably within the 
range of scientific means to prevent, or at all events 
materially to alleviate. We are satisfied that we are 
within the mark when we say that the increased expendi- 
ture in most middle-class families within the past eight 
years, caused by the enhanced price of butchers’ meat, 
milk, and potatoes, represents an income-tax of from a 
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shilling to eightcen-pence in the pound. A portion of 
this rise is no doubt due to increased consumption, caused 
by the general prosperity of the country ; but the greater 
part is owing to the prevalence of epidemic diseases in 
our crops and our herds. Surely Science can find no 
worthier object than in an earnest attempt to find a re- 
medy for this. And yet what is English Science doing ? 
Tt was cogently asked a few days since in the 7zwws:— 
“What are we doing, or what have we done, to obviate 
the recurrence of a disease which is always impending? 
Probably all we can remember is that there is always a 
talk of the potato rot, and that some years it has been 
worse than others. We can only say that this is a dis- 
graceful confession, There is no matter in which Science 
could interfere with more advantage ; and we seem to 
have all the conditions of the subject under control.” We 
fear that the rebuke here given to English Science is not 
wholly undeserved. 

This brings us to the question which has so often been 
debated in these colamns:—Where are we to find the 
proper individual or body to start and to carry on scien- 
tific investigations of this nature—in private individuals, 
in societies like the Agricultural or the Horticultural 
Society, or inthe Government? Few will probably con- 
tend in favour of the first alternative. Individuals, no 
doubt, have been found, and will be found, to spend their 
lives and lavish their fortunes in investigations in which 
they have no or only aremote pecuniary interest, But it is 
surely unwise in the extceme to subject our national pros- 
perity to the hazard of private generosity. The societies 
we have named, and others of a more local character, 
such as the Highland Society, have done eminent service 
in promoting sounder views and practices in agriculture 
and horticulture ; but it is questionable whether inquiries 
of this nature are not beyond their scope, or whether any 
conclusions at which they might arrive would obtain the 
universal acceptance which would be desirable. We are, 
therefore, driven once more to the third alternative ; and 
compelled to inquire whether we have not a right to look 
to the Government of the country to “interfere” in the 
matter, as Mr. Gladstone would term it, that is to institute 
and to promote an investigation into the Origin, Cause, 
and Remedies for the Potato Disease. 

Little objection can be anticipated to the course we 
advocate on the ground of the money value at stake in 
the question. We are at the present time spending a 
large sum of money and employing the highest talent in 
the country in the settlement of a claim for a few 
millions ; to save the country several times as much 
per annum cannot be objected to as a matter un- 
worthy the attention of our rulers. And yet, because the 
one infliction will fall upon us in the form of an addi- 
tional twopence to our Income-tax fora single year, the 
other in the form of a mnch heavier addition to our 
butchers’ and greengrocers’ bills for many years in suc- 
cession, we are content in the latter case to grumble and 
bear it, without making any serious efforts to relieve our- 
selves from it. Science is often charged with being “vn- 
practical ;” indeed, in the minds of perhaps the majority 
of people there is a kind of hazy feeling of a necessary 
antagonism between what is scientific and what is prac- 
tical. It is time for Science to redeem herself from this 
imputation, and no better opportunity conld be found 
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than in discovering a remedy for the Potato Disease. 
The questions which would present themselves for 
solution in such an inquiry are numcrous, 1t would not be 
difficult to collect the facts ; but they have never yet been 
tabulated or presented to the public in such a form that 
any conclusions can be drawn unquestionably from them. 
A competent authority on these subjects, the Gardezen’s 
Chronicle, recently remarked :—“ Though for nearly a 
quarter of a century, more or less, cultivators have had 
to wince under the losses inilicted by the enemy, they 
have not yet learnt either the mode of invasion or the 
method of destruction.” The Commission would have to 
inquire whether the disease is most prevalent on any 
particular soil; whether, as some assert, seed left in 
the ground through the winter enjoys comparative 


immunity as contrasted with that sown in the 


spring ; whether seed introduced from a distance is safer | 
' would furnish some substitute for the lost potato. 


than that grown in the neighbourhood; whether old 
varicties are dying out and new ones comparatively 
healthy ; whether, if the disease can by any means be 
warded off till August 10, the crop is then comparatively 
safe, and very many others, on which every diversity of 
opinion exists at present? 


makes its first decided appearance during thundery 
weather. The exceptional amount of electrical dis- 
turbance which extended over almost the whole country 
during July of the present year appears to have been 
most unfavourable to the potato crop ; while a clergyman, 
writing from a district where thunderstorms are remark- 
ably rare, in the portion of the county of Devon to the 
south of Dartmoor, averaging about six in twelve years, 
states that it is there almost free from disease. 


On one point almost all | 
authorities are agreed, viz. that the disease gencrally | 


It is worthy of note that an unusual development of the | 


potato blight has been hitherto accompanied by murrain 


or epidemic diseases in animals and in other crops, and | 


that a certain periodicity appears to be manifested.. The 
present year has witnessed the most virulent outbreak 
since 1846; the worst of the intermediate years were 
nearly midway, from 1859 to 1861, showing an approxi- 
mate recurring interval of about twelve years. A writer 
in the Gardener's Chronicle thus describes the crops in 
the latter year :—“ My potatoes are in as bad a state as I 
ever remember to have seen them ; my turnips are rapidly 
rotting, and many are filled with a semi-fluid offensive 
matter; the lettuces in various parts of the kitchen- 


garden are nearly all rotten ; the roots are found generally | 


diseased ; the cabbages, savoys, and others of the Brassica 


are what gardeners term blind ; the beans are spoiled by 


the black fly ; the peas are all more or less blighted or 


mildewed; many of the plum and cherry trees are | 


destroyed ; 1 never witnessed anything more lamentable 
and disheartening.” Other accounts agree in the main 
with this, at least as regards the potatoes in that year. 
Now, it is very remarkable that an interval of from eleven 
to twelve years coincides with the period of maximum 
sun-spots. The present time is near the maximum of sun- 
spots, so was 1860, so was 1848, the curve showing but little 
decline for one cr two years on each side of the actual 
maximum. Now, if it can be shown that epidemics like 
the potato blight are connected with great cosmical 
cycles, an important step is gained. Physicists are now 
nearly of accord that a connection exists between the sun- 


| 


spot period and the recurrence of electrical and other 
disturbances in the earth’s atmosphere. It may he urged 
that such a conclusion as this would make cure hopeless, 
and paralyse, instead of stimulating, energy, by inducing 
a kind of hopeless fatalism. Not at all. An evil which can- 
not be avoided may, nevertheless, be greatly mitigated by 
scientific knowledge and skill. To be forewarned is to be 
forearmed, and a knowledge of the cause of a disease is 
already halfway towards its cure. If we were certain that in 
another twelve years we should be liable to a recurrence 
of the blight with unusual severity, the farmers might be 
persuaded to plant only so much as would he likely to 
yield seed for the next year, and that only under the most 
favourable circumstances, where comparative immunity 
might he predicted ; andlarge breadths might be devoted 
to turnips, beet, or other root-crops which experience 
showed to be likely to yield good results, and which 


We have endeavoured to sketch out only a few of the 
questions which would present themselves for solution 
were we in earnest to institute a thorough scientific in- 
vestigation of the cause and cure of the potato blight, 
and to point fout that few subjects are more worthy the 
attention of a commercial and practical nation. 


SHARPE & DRESSERS BIRDS OF EUROPE 


The Birds of Eurofe. By R. B. Shatpe and H. E, 
Dresser. Harts xi. and xii. (Published privately.) 

‘~S completion of the first volume of this important 

work by the issue of Parts xi. and xii. affords 

the authors an opportunity of expressing their deter- 

mination to continue the monthly issue with as much 


| punctuality as is compatible with the fulness and accuracy 


at which they aim. This volume has occupied eighteen 
months in its publication ; butas it contains ro1 coloured 
plates and about 800 or 900 pages of letterpress of large 
quarto size, the wonder is rather that so near an approach 
to regularity has been attained in a work which is taking 
so much larger dimensions than was at first anticipated. 
The present parts show no lack of the energy and care 
hitherto exhibited. In addition to the seventeen species 
figured and copiously described, we have three additional 
plates with eight figures of the Sparrow Hawk in 
various states of plumage, and two others with additional 
figures of the Ring Ouzel and the Rock Thrush. As an 
example of the great care bestowed oy the authors in the 
accumulation and critical comparison of specimens from 
all parts of Europe, and from other quarters of the world 
where necessary, we may state that the present part dis- 
criminates between several birds that have hitherto been 
confounded, and thus adds two species to the list of 
Iuropean birds, and one to that of Britain. <A fine 
Woodpecker (Picus ford’), found in Greece and Turkey, 
has been separated from Prctes lewconotus which inhabits 
the more northern parts of Europe; while the British 
form of the Cole Tit (Parus afer) is found to be so con- 
stantly different from that which inhabits the Continent 
as to require a distinct specific name, and it hes accord- 
ingly been called Parus britlaxtcus. To illustrate these 
minute specific differences the excellent plan is adopted of 
giving figures of the allicd species on the same plate, 
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We cannot, however, equally praise the system of in- 
cluding American and other stragglers as European birds. 
It needlessly encumbers an already very bulky work, 
and jeads to misconception, and it will also have the effect 
of making the book apparently imperfect whenever fresh 
stragglers reach our shores. Is it not absurd ina book 
of European birds to have seven pages devoted to the 
American Stint, with full details of its distribution over 
North America, and the statement that it has occurred 
“twice in Britain” as the sole justification for including 
it? Another seven pages is devoted to the Amcrican 
Hawk Owl on the strength of its occurrence four times in 
Britain. Such birds should be rigidly excluded from the 
body of the work, and only described in notes or an 
appendix when it is necessary to do so in order to avoid 
confusion with the allied European species. 

It isa pity that the temporary paging of the letterpress to 
cach species had not been altogether omitted, as it is of no 
use whatever, and occupies the prominent position which 
should have been left for the permanent paging. As the only 
means of remedying the evil, we would suggest that when 
the work is completed a series of numbers be printed in 
squares reaching to the highest number of pages in a 
volume, and be issued with the last part on gummed 
paper, so as to be cut out and fastened in the proper posi- 
tion over the temporary numbers. 

The figures by Mr. Keulemans continue tobe as spirited 
and lifelike as cver, and the authors devote the same 
attention as heretofore to giving the fullest and most 
reliable information obtainable. The work will thus 
satisfy the requirements both of the scientific naturalist 
and of the general reader and amateur. The former re- 
quires accurate descriptions and figures, careful measure- 
ments, and precisc indications of distribution and habits, 
The latter wants to determine rcadily any bird he may 
meet with at home or on the Continent, with an intelli- 
gible and interesting account of its habits and distribu- 
tion, and other topics of general interest. To both these 
classes of readers we can cordially recommend this book, 
and we believe that it is calculated at once to take a high 
position as a scientific work, and at the same time to 
popularise the delightful branch of natural history of 
which it treats. AQ, WV. 


GEOMETRICAL CONIC SECTIONS 


Geometrical Conic Sectiovs: an Elementary Treatise, in 
which the Conic Sections are defined as the Plane Sec- 
tions of a Cone, and treated by the Mcthod of Projec- 
tions. By J. Stewart Jackson, M.A. (Macmillan and 
Co, 1572:) 

The Geometry of Conics, Part 1. 
(Deighton, Bell, and Co, 1872.) 


By C. Taylor, M.A. 


M R. TAYLOR’S present work is by no means a 

second edition of his “ Geometrical Conics” (1863). 
His object in this volume is a highly laudable one; from 
more than one quarter has recently come the complaint 
that the subject of gcometrical conic sections is in an un- 
Satisfactory state. The work under consideration is stated 
to be “the result of an attempt to reduce the chaos of 
geometrical conics to order, the subject having suffcred 
not a little from desultory treatment.” Asin the earlier 
treatise, our author does not define the conics in question 
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to be sections of a cone; and here he is at direct issue 
with Mr. Jackson :—‘‘I am unable, despite his skilful 
advocacy, to acquiesce in the primary definition of conics 
from the solid.” 

This feud among writers on the conic sections is of old 
date. Simson, in his preface, stated that Wallis (1655) 
treated of these curves not as being sections of a solid 
(nnllé coni habits ratione), and that he was followed by 
De Witt and De la Hire. T. Newton, in his “ Treatise” 
(1794), remarks that in the University of Cambridge the 
preference seems to have been given to that method which 
begins with a description of the curves 77 J/azo ; whereas 
in the sister University, the Savilian professor, Abram 
Robertson, in a nearly contemporary work (1802), adopts 
the more ancient definition, and bases on it a very in- 
teresting exposition of the principal properties of conics. 
This latter method is the one we are inclined to prefer in 
a school book, though it is not that adopted by our stan- 
dard writers, as Drew, Besant, and Taylor. Mr. Wiison, 
we were glad to see, has adopted it in his very handy 
though concise introduction to the study of these curves. 

Putting on one side the numerous typographical errors 
in Mr. Jackson’s work, and some few inelegancies, as we 
think, in the proofs—the results, doubtless, of too great 
haste in bringing it out—we have much pleasure in con- 
mending this volume, and hope that he will soon have an 
opportunity of removing these slight blemishes. If he has 
this opportunity, we are sure it will not be the result of 
luck (“in case this work should be so fortunate as to reach 
a second edition”), but the reward of genuine merit. 

It is hardly needful to enter into any details respecting 
Mr. Taylor’s mode of treatment of his subject. He is 
too well known and approved a writer upon it to nced our 
commendation. Suffice it to say that many waifs and 
stravs which he has previously communicated to the 
mathematical journals here find a fitting place. His lead- 
ing principle, and that which tends so much to the clear- 
ness of his exposition, is that “Chord properties should 
take precedence of the Tangent properties, the latter being 
deduced from the former and not the former from the 
latter.” A noteworthy feature is the prominence assigned 
to the treatment of a curve usually hurriedly passed over 
—the rectangular hyperbola. To this curve he devotes 
pp. 61—77. He very fully acknowledges his indebtedness 
to Prof. Wolstenholme’s investigations of the properties 
of the curve. He has himself elsewhere (JWessenger of 
Mathematics, vol. i. pp. 121—127) treated of the curve 
in question. 

The book is a valuable contribution to the literature 
of this branch of pure geometry ; and though it may not 
take the place of Besant’s fuller treatise, as it does not go 
over the same extent of ground, yet it is worthy of being 
ranked side by side with it. We shall hail with pleasure 
the remaining part or parts of the work. 


OUR BOOK SHELF 


An Introduction to the Practical and Theeretical Siudy 
of Nautical Surveying. _By J. K. Laughton, M.A. 
(Londen: Longmans and Co., 1872.) 


THIS work is intended to supply a want that has long 
been felt by young officers of the navy who have not had 
an opportunity of gaining a knowledge of the methods 
of conducting a coast survey used on board vessels regu- 
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larly employed on such work. We are accustomed to 
quote with pride the old saying, that wherever woad would 
float an English pendant was to be seen, and it is true 
at the present time, that every sea, well known or slightly 
known, is visited more or less frequently by our men-of- 
war, But unfortunately many of these places are roughly 
surveyed, the coast lines inaccurately laid down, and the 
positions of the principal dangers doubtful, Here much 
valuable work can be done by those not surveyors, who have 
time and are willing to take the opportunities often given 
them, to improve our knowledge by making a correct sur- 
vey or verifying the charts of the coasts they may visit. 
To these Mr, Laughton’s book will be exceedingly valu- 
able, and though in his introductory chapter the author 
modestly says that he writes “not for the guidance 
of surveyors, but for those who know little or nothing at 
ali about it,’ we are sure that many old surveyors will 
find their work easier from having the principles so clearly 
brought before them. ‘The work is the more valuable in 
showing what can be done with the means at+hand on 
board every vessel, though not especially equipped for the 
work, The second chapter describes the choice and 
measurement of the base line, and the methods for de- 
termining the exact latitude and longitude of the first 
position. The rules given are exceedingly clear and 
simple, and can be readily followed by anyone in the 
habit of using the sextant and artificial horizon, The 
hints on the choice and adjustment of the sextant will be 
found very nscful to every navigator. Mr. Laughton’s 
practical way of dealing with the subject is shown in his 
suggestion to get an old sextant and let it fall on the deck 
in order to acquire a thorough acquaintance with its 
mechanism in putting it to rights agiin. But itis a pity 
that the description of the instruments should be placed 
between the rules for the choice and measurement of the 
base line, indeed it would be better if this chapter were 
re-arranged. A great deal more might be said on the 
selection of objects for triangulation, this is a point on 
which the beginner eacounters his greatest difficulty ; 
some hints also as to the best way of noting angles would 
be useful, this want is supplied when levelling is treated 
of. Chapter III. is devoted to the construction of charts 
and various projections of the sphere, it is very clear and 
concise, and will prove valuable not only to the chart- 
maker, but also to the navigator, woo will here gain a 
clearer knowledge of the plaa on which the chart he uses 
is laid down, than is to be found in most books on navi- 
gation. We recommend, especially to young surveyors, 
the method advocated for graduation of charts according 
to the gnomonic projection, it is more comprehensive and 
certainly more mathematically correct than the methods 
usually employed, and we do not remember to have met 
it described in any other work. The part of Chapter 1V, 
relating to the determination of positions is perplexing, 
and would with difficulty be understood by an inexperi- 
enced surveyor, without examples. The author might have 
well supplemented this part by showing graphically the way 
of protracting the angles, and finding the points of inter- 
section, lt is not clear why he has omitted from the 
description of instruments all mention of the protractor, 


an instrument as essential to the surveyor and navigator | 


as his pair of compasses. ‘The remarks in the last few 
pages on the “danger angle,” or as it was called by old 
surveyors the “ approximative angle,” will be found very 
useful by all navigators, especially those who since the 
introduction of iron ships have experienced the difficulty 
and uncertainty of determining positions quickly by the 
compass when the course is changing rapidly. The run- 
ning survey is ably treated, but we regret there is no 
illustration of the mode of surveying a harbour ; this is 
a serious omission, but notwithstanding this, and the 
want of illustration of the choice of stations and selec- 
tion of objects, we can recommend the book as the best 
out on the subject. 


| The Lepidopterist’s Guide, intended for the Use of the 
Young Collector. By WU. Guard Knages. MD, F.L.>. 
Second Edition, illustrited. (London: Van Voorst.) 


THE want of sucha “Guide” as the present was loag 
felt by “young collecto-s” before the appearance of this 
book ; but now this want is so well supplied that a second 
edition has not only been issued, but nearly exhausted, 
and we call attention ta it with confiden-e, because, 
although eminently popular in its style and treatment, it 
is the work of a practical hand, and is as reliable as it is 
fulland complete. In these days of cheap books it is 
marvellously cheap, and we are led to wonder how a 
scientific manual of upwards of 120 pages, closely 
printed, and copiously illustrated, can be produced for ove 
shilling. Everything that the young collector is likely to 
require information upon will be found by alittle searching, 
which a copious index would greatly facilitate, and which 
_ we hope to see appended to a future edition. We have no 
doubt this Guide will continue to receive the support it so 
well deserves. : 


PEPPERS INO) 1G 1B/OYTKONK 


[Te Editor docs not hold himself responsible for opinions expressed 
by his correspondents, No notice ts taken of anonymous 
communications. | 


The Variation in Outline of American “ Flint” 
Arrow~-heads 


I rinp, after a careful perusal of the sixteenth chapter of Mr. 
Eyvans’s magnificent work on British Stone Implements—on 
javelin and arrow-heads—that he has considered the American 
forms far more uniform, less varied in outline thin they really 
are. I am familiar with many collections made at distant parts 
of the Union, and have an immense assortment of my own col- 
lecting now in the Museum of the Peabody Academy, at Salem, 
Muss. In these several collections is every form that Mr. Evans 
has figured, and several that he has not mentioned. 

On page 362 of Mr. Evans’s work, 1 find the author assert- 
ing as a prevailing type, ‘‘ that with a notch at the base on either 
side.” While this form unquestionably is very common, it can- 
not be considered as the ‘* prevailing ” one, inasmuch as several 
distinct patterns equal it in numbers found, and some exceed it, 
as those that ‘have merely a central tang, with little or no at- 
tempt at barbs.” A second statement of Mr. Evans strikes me as 
very remarkable. He says, ‘the leaf-shaped form is very rare.” 
This is a very great error. In any locality where arrow-points 
are to be found at all, they are always to be met with; and I 
have gathered scores of them that for symmetry far excel any of 
the figures given by Mr. Evans. 

Nor can I admit the correctness of Mr. Evans’s assertion 
concerning arrow-points, that ‘* for the most part the chipping is 
but rough, as the material, which is usually chert, hornstone, or 
even quartz, does not readily lend itself to fine work.” TI 
believe no arraw-points have ever been discovered that can 
exceed, in beauty of finish, those I have myself gathered 
from the fiells and meadows of central New Jersey. And [ 
am the more surprised at Mr. [’vans’s remarks, inasmuch as the 
specimens 1 have found, that have been wrought from white or 
rose quartz, are remarkable for the smooth surfaces and sharp 
edges they present. So, too, of our jasper and hornstone speci- 
mens. Remarkably diversified in form, uniformly well Enished, 
| they strike the beholder with astonishment, when the ‘‘intracta- 

biluy ” of the material is recognised. I have seen but few 
specimens of arrow-points not found in the United States ; but 
judging from them and the illustrations of Mr. Evans’s work, I 
unhesitatingly assert, that although we have no convenient fmt 
in New Jersey or near it—Prof. T. A. Conrad has discovered 
true flint and chalk in Colorado—we have, in the jasper, chert, 
hornstone, quartz, and slate arrow-heads, examples of such 
weapons, as are in no wise inferior to those of Europe in beauty 
of finish, or less diversified in the various so-called ‘* types.” 

Mc. Evans seems tu have based most of his impressions con- 
cerning our antiquities upon Schoolcroft’s ponderous tomes, 
which present little or nothing of value, of onr “antiquities,” 
whatever may be their reliability as concerning the “ Indians,” at 
the time when the volumes were compiled. 
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Tn conclusion, I will give a list of the arrow-points gathered 
on Wednesday, July 31, during the course of a three hours’ 
search, and over fields that have yielded hundreds during the 
past and present summers. 

Nos. I—5, gennine leaf-shaped arrow-heads ; four of b'ack 
jasper or hornstene; all symmetrical, perfect. The largest 


specimen measures five-eizghths of an inch in width at widest | 


part, which is near the base, which is a beautifully wrought 
hilf-circle. The length is one inch and eleven-sixteenths. ‘The 
o’her four specimens are somew hat smaller ; onea little broader ; 
and none can be considered as rongh or badly-made examples. 

Nos. 6—§ are what may be called triangular arrow-points, but 
are different from the ordinary examples of that pattern, in that 
they have very concave sides and hase, and a rounded rather than 
pointed tip. Nothing in any way similar is figured by Mr. 
Evans, nor was I acquainted with this pattern when I wrote 
of our arrow-heads in the April No. of the American Naturalist, 
‘These arrow-points vary little in length and width ; being about 
an inch and a quaiter to an inch in length, by ‘about one in 
width. The main portion of the specimen and the projecting 
barbs are nearly the same length, and have all the same degree 
of finish. One specimen is of brown jasper, one ,of hornstone, 
and the third, we suppose, is what Mr. Evans means by “ chert.” 

Nos. 9—14 are triangular arrow-points, with straight or very 
slightly convex sides, and well-marked concave bases. Nune 
measure over an inch in Jength, by three quarters of an inch in 
width. One specimen is of ‘‘chert,” three of hornstone, one of 
green, and one of chocolate jasper. The finish of all is good, 
and of two in particular very fine. The chocolate-coloured 
jasper example has a row of uniformly shaped notches or serra- 
tions, throughout the greater part of one side. 

Nos. 15 and 16 are triangular arrows, both of which fave 
straight bases, and one with straight sides, the other with very 
convex sidcs. Both are well finished, and the smaller quartz 
specimen with the convex sides is as smooth, well-edged and 
pointed, as though it had been “ rubbed ” down. 

No. 17 is a yellowish “‘flint-like ” stone, chipped into an 
arrow-point of the triangular pattern, but with a notch in the 
base, and alsoat each side. This form 1 have figured in the 
American Naturalist, It is but sparingly met with, and is there 
called a stemmed arrow-head, or one with a projecting base, 
which 1] think now is scarcely correct ; the notches at the sides 
and base give it a ‘stemmed ” appearance only. 

Nos. 18—20 are three fine specimens, having projecting stems, 
which are narrower than the body of the specnnens, and are not 
notched, but taper to a blunt pot. Mr. Evans’s figures 300 and 
301 and the base of 302 well represent the specimens now lying 
before me. 

Nos, 21—25 are stemmed arrow-points, with notches, that is, 
the “ base” projects beyond the base of the body of the speci- 
men, which gives ‘‘ barbs” to the weapon—a style not given by 
Mr. Evans ; or the base or ‘‘ tang” is narrower than the body 
cf the specimen, and flaring at its termination, produces the 
notches, by which the shaft was attached. A poor example of 
this pattera is Mr. Evans’s figure 303. One of these ‘‘tanged”’ 
arrow-points has a projecting ‘‘tip,” like that figured by Mr. 
Evans, as a peculiar feature of his leaf-shaped arrow-head, 
figure 283. 

Nos. 26—33 are plain ‘‘ tanged” arrow-heads, » vcry similar to 
Mr. Evanss hgure 304, which he refers to as “‘a magnificent 
specimen.” The only marked difference in me little series 
before me and the illustration mentioned is that the tangs are all 
broader and a httle shorter. The specimens themselves are not 
much smaller. They are of slate, jasper, (horustone, and 
ener ta: 

No. 34 is a lozenge-shaped arrow-head, very similar to Mr. 
Iivans's igure 277, but is somewhat smaller. It varies from 
everything I have found as yet, and is a reproduction of those 
lozenge--haped specimens, only of handsomer outline, that Mr. 
I-vans Las found on the Yorkshire wolds. The finding of this 
specimen lessens the number of forms found in Europe, that 
have not ocenrred here. 

liesi tes these thirty-fonr specimens, which are all perfect, I 
gathered innumerable ‘* chips” and broken specimcns, some of 
them leing of patterns not enumerated in my list. I have 
here briefly referred to nine distinct patterns, numbers of which, 
save two, weie found during one day’s- hunting ; and the result 
in numbers and vanicties was nothing more than “a good 
average.’ I cannot therefore admit any one form to he a 
“prevailing ? type, and the fder of i ferior fnish and cf general 


elegance of appearance, is, we respectfully assert, a very great 
mistake. Cuas. C. Arnorr 
Trenton, New Jersey, Aug. 5 


Millions of Millions 


Tue fact that I have myself sipped into an error by writing 
eleven nonghts instead of ten in setting out a number expressed 
by a row of sixteen integers, only serves to confirm n.y former 
remark that millions of millions are awkward numbers to deal 
with, and that it will be well to avoid them by making we of 
the very simple rnle-of-three sum indicated at the end of my 1 st 
of errata to Professor Mayer’s paper, 

A COWPER RANYARD 


Fertilisation by Moths 


Ir has recently been sugsested to me that the foliowing nate 
on the readiness with which moths wander, and their efficiency 
in fertilising orchids, is worth publication; JI therefore fur- 
ward it to you. 

In the summer of 1869 I canght here on an island of less 
than six acres, in the middle of Derwentwater, twenty spec.mens 
of the common ‘shark’ moth (Cuxcullia wnibratica); of these, 
seven had the pollinia of the butterfly orchis (4abenaria chloran- 
tha) sticking to their eyes. I know for certain that there were 
no plants of //. chloruntha growing on the island, and all the 
moths must have come from places separated from the island by 
half a mile of water. W. C, MAnsHaLi 

Derwent Island, Sep. 9 


Origin cf Insects 


Mr. J. J. Morruy, in writing ‘that it is true that the water- 
beetles are wingless ” (NATURE, No. 140, p. 373), has surely made 
a dapsus calami, since many waterbeetles are not only winged 
bunt use their wings. Other orders furnish examples of an 
aquatic winged insect fauna. The hemipterous genera \ofonvéta, 
Corixa, &c., are well-winged, and use their wings (especially .Vo- 
tonecta). Ccrixa affords an example of the elytra (2.¢. the front 
wings) assisting in respiration, but probably not in the way that 
Mr. Murphy means. At the base of the anterior margin of the 
elytron there is a channel which retains a supply of air. Of 
course everybody knows the use of the elytra in Dy?iscus to catch 
and retain air. 

The Lepidopterous genus Acentfrepus affords another instance. 
The perfect winged insects frequently descend into the water. 
The temales are sometimes winged and sometimes apterous, and 
the winged male has been seen entering the water in pursuit cf 
—it is supposed—the apterous virgin female. 

1 think that it is possible that these apterous females exhibit 
the same kind of ‘* parthenogenesis’ as occnrs in the Psychideo. 
It would be wellif those observers who have an opportunity 
wonld try to,ascertain if parthenogenesis ever occurs in devi- 
tropis. I, BUCHANAN WHITE 


Solar Spots 


By an observation of the sun this morning at 1h, 25m., I 
find that several parts of his surface are in a disturbed condition, 
and that several largish spots (sacwhe), sunounded with pe- 
numbra, are visible. In the north-west quadrant of the disc, 
near the west limb, there was a group seen, in which two rather 
conspicuous spots were sitnated, and below these, in the south- 
ern hemisphere, there were three others of somewhat consider- 
able dimensions, In the same hemisphere there was an ir:egular 
train of spots of various forms and sizes, extending almost 10 the 
margin of the south-eastern part of the disc. In the north-cast 
quadrant I could discern no spots at all. Light clonds were 
continually , assing over the sun during the time of observation. 
I used a 4-inch metallic mirror reflector, with the apeiture ccn- 
tracted to three inches. WILLIAM F. DENNING 

Bristo}, Sept. $ 


Correlation of Colour and Music 


A VERY brilliant rainbow, which occured on the cvcning ot 
September 6th, recalled to my mind the note on the correlaticn 
of colour ard music by Mr. W. F. Barictt, which appeared in 
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Narure of January’ 13, 1870, and the subsequent correspond. 
ence. The violet of the primary bow passed into red at its 
concave edge, and within this violet-red arc there was a faint 
appearance of prismatic colours, blue or green (and I think 
yellow), and then a distinct red arc, and within this again yet 
another very faint red arc. Between these last two the other 
colours of the spectrum, if they existed, were too faint to be 
seen ; but the impression given by a corp dail was that of three 
complete series of colours. There was nothing beyond the red 
on the outside of the primary bow, except, of course, the second- 
ary bow, at some distance. ‘ : 
This is the phenomenon alluded to by Mr. Justice Grove, in 
his letter to NATURE of January 20, 1570, in which he queries 
whether these colours are repetitions of the spectrum, such as 
are suggested by Sir John Herschel. Your correspondent, Mr. 
C. J. Munro (NATURE, February 3, 1870), appears to regard 
them as analogous to ‘‘ Newton’s Rings.” I should much like 
to see the point more fully elucidated. Is it established that 
under no circumstances can the spectroscope show visible 1ays 
beyond the violet ? GEORGE C, THOMPSON 
Cardiff, Sept. § 


Cat’s Teeth 


I HAVE in my collection the skull of a cat, which has the 
peculiarity of possessing an extra molar tooth on the left 
maxilla ; this tooth is tricuspid, and is situated between the last 
premolar and the carnassial tooth, on their interior side, so 
that it does not disturb their normal position. Will some of 
your readers inform me whether this is not very unusual ? and 
whether from its position it does not overthrow Professor 
Owen’s theory, that the two premolars are respectively third and 

2) 
eS R. LYDEKKER 
Ilarpenden, Sept. 2 


DANISH EXPEDITION TO THE FAROES 


= United Steamers Company ( forenede Danipshid- 

selskab) in Copenhagen, having got a grant from the 
Government for the exploration of the Faroe coal-ficlds, 
is about to send an expedition to these islands, for the 
purpose of scicntifically examining into the extent of the 
coal-fields in the north of Siideroe, and discovering in 
what manner coals may be best transported from that 
island to Copenhagen. ; 

Besides having in view commercial purposes, the cx- 
pedition will be accompanied by men of scicnce, who will 
investigate the natural history of these little-known islands, 
The Government has asked Prof. Johnstrup to visit the 
different coal-fields on the southern island, and to inves- 
tigate the geological features. The managers of the steam 
company, represented by Consul och, have also kindly 
allowed the writer of these lines to accompany the expe- 
dition for zoological purposes. ; 

The geological features of the islands are best known 
from Forchhammer’s researches, published in the “ Trans- 
actions of the Danish Society of Sciences” (1828). The 
rocks of the Faroes are for the greatest part of volcanic 
origin, dolerite-porphyry being found in large masses in all 
the islands. Coal scdiments are only to be seen in the 
south (Siideroe), and in the little islands of Myggen.is 
and Tindholm. To what formation these 


not been discovered. But as the coal-fields of Iceland 
and Greenland, in which fossil] plants have been found, 
belong to the mioccne-tertiary period, it is very probable 
that those of the Faroes belong to the same formation. 
The researches which now are to be made by Prof. John- 
strup and his assistant, Cand. Geisler, will, we hope, throw 
further light upon the nature of these deposits. 

The fauna of the islands, as far as the vertebrates are 
considered, was already tolerably well known at the 
beginning of this century, as may be seen from Landt’s 
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belong has not been cleared up, as fossils have hitherto | 
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“ Beskrivelse over Faerderne,” published in 1800, The 
only wild mammals inhabiting the interior of the island$ 
are a few species of the genus 4/ws, which follow man’s 
steps wherever he goes. Dut the shores of the Faroes 
are visited by a large number of Pixuipedia and Cefacca, 
from the capture of which the inhabitants have every year 
a good profit, The birds—those inhabiting the rocks of 
Store and Lille Dimon, as well as those of some of the 
other islands—have been made known by Graba, and, so 
far as they also occur in Iceland, by Faber. Later pub- 
lications, especially by Swedish authors, are well known 
to have thrown much light on the natural history of these 
inhabitants of the north. Reptilia and Amphibia do not 
occur at all in the Faroes ; but fishes of various species 
come to the shores and ascend the rivers in considerable 
numbers, They have been collected with great zeal by 
Sysselman Miiller, of Torshavu, who has sent a list and 
specimens of all the species known to him to the zoological 
inuseums of Copenhagen. The lower animals are less 
known ; we have lists of echinoderms and molluscs by 
Liitken and Morch, and we know something about the 
worms from the investigations made there by Prof. Oscar 
Schmidt, who for a short time visited the Faroes, 
The writer of these lines hopes to gather further informa- 
tion about the lower animals by dredging on the shores of 
the islands; and, while collecting the fishes for the 
Munich Museum, he will continue his researches into 
the natural history of their parasites. 

The expedition will leave Copenhagen early in Septem- 
ber, and, when returning from the Faroes, may perhaps 


pay a visit to a Scottish port. 


Rub. Vv. WILLEMOES-SUHM 
Copenhagen, Sept. 4 


NATURAL HISTORY EDUCATION AT 
HARVARD UNIVERSITY 
V 10, 


reprint the fo'lowing interesting article on the 
scientific instruction given in Harvard University 
from the pages of the American Naturalist -— 

The changes which have b2en made in the depart- 
ments of Natural History at Cambridge within the last 
two years have been very great, greater perhaps than in 
any other school within the same time. As there are 
many persons of both sexes who are sceking opportuni- 
ties for study such as the University now offers, we give a 
sketch of the plans of education in the different schools 
as far as they concern the student of natural history. 
There are five schools in the University where natural 
history is taught: the College, the Museum of Compara- 
tive Zoology, the Botanic Garden, the Scientific School, 
and the Bussey Institution. Let us trace in a general way 
the course of a student in these departments. 

The student who enters the college to-day is no longer 
compelled to follow the one uniform road over which 
the boy of twenty years past hal to go; after his first 
or freshman year, he may begin to turn himself into 
the paths of natural science. At the commencement of 
his second year he may begin his studics by courses 
which lay the foundations of a knowledge of chemistry, 
taught in the laboratory ; of physical graphy, geology, 
and meteorology, taught by text-books, lectures, and ex- 
cursions in the ficld. The time allowed for these studies 
during the ycar is estimated at twelve hours per weck. 
It is expected that the student will in this year lay the 
foundations for the work he iniy wish to do during the 
following years, by getting that general idea of the physics 
of the globe which forms the necessary basis for the work 
of the mnituralist in any department of labour. 

With the junior year the s.udies of a strictly biolo- 
gical character begin. Onc course includes the elements 
of comparative zoology, with elementary teaching in 
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microscopy, another the elements of botany, a third the 
elements of comparative anatomy. The principle on 
which the teaching of zoology is based is that the student 
should at the very beginning be put into the position of 
an investigator, With this object in view the student is 
at first required to do all his work upon natural objects. 
Beginning with the solid part of a Fungia, or some other 
object of equal simplicity, the student is then required to 
draw and describe the specimen, aided only by such 
questions and suggestions as may be necessary to get him 
over the worst obstacles. As soon as he has done the 
little he can do in the way of close observation, he is 
given a Manacena or Agaricea, which he proceeds to 
compare with the Fungia, and so making at least dia- 
grammatic drawings with a dozen other specimens of 
Polyps, Halcynoid and Actinoid. Thus the student gets 
some idea of the general relations which exist among the 
members of that group. When, say, in thirty hours of 
labour he has got through this work, a few lcctures serve 
to supplement and connect the knowledge he has obtained 
from the personal study of the dry parts, illustrated by a 
sufficient series of alcoholic preparations, and helped out 
by such individual teaching as can be given without 
weakening the habit of self-reliance. In this way he goes 
through group after group, until, from a study of about 
one hundred species, he has gotten a general idea of the 
organic forms above the Protozoa. In this stage of the 
student’s work care is taken to avoid the use of diagrams ; 
this avoidance being dictated by the conviction that the 
student remembers the diagram and not the object. 
Duiing this year botany is also taught, with the same 
object and by much the same method. In connection 
with the zoological instruction the students are taught the 
elements of microscapy, the development of the subject 
being left to the next year. 

The second-year courses are advanced zoology, palz- 
ontology, historical geology, geography, and advanced 
botany, The first two have one common feature ; three 
Icctures or readings are given each week to the discussion 
of the history of zoology and palxoatology, with special 
reference to modern opinions concerning the relations of 
animals. An effort is made to acquaint the students with 
the character of the greater works in the scicnce, by 
giving them constant opportunities for consulting them in 
their studies, and by showing them the methods of the 
masters in the several departments. Besides this, each 
student is required to pursue some special line of work. 
In the choice of subject the largest liberty is allowed, but 
the student is, however, recommended during a half-year 
to study advanced microscopy ; in this work the aid of 
an instructor is given for four hours a week. In this four 
months he should acquire a sufficient knowledge of the 
practical management of the instrument in all ordinary 
investigations. The laboratory is well supplied with in- 
struments of instruction in this branch of work. 

Besides the course in the history of the science, the 
student who takes the elective in palzeontology is required 
to tiaverse the ground covered in that part of “ Dana’s 
Manual” which is entitled historical geology, acquainting 
himself in a practical way with the most important cha- 
racteristic fossils of the sevcral periods. 

The greatest value in this work is set upon the keep- 
ing of full and accurate note-books in both the last de- 
scribed courses. The rank of the student turns upon the 
condition of his notc-books as much as upon the quarterly 
examinations which he is required to pass. 

Those students who desire to contend for honours at 
the graduation in zoology or in palzeontology are required 
to have taken, besides their junior election in natural his- 
tory, one election in physical science, and at least three 
natural history elections in the senior year, in all of which 
they must have attained excellence. They are moreover 
required to write an acceptable the-is, which must contain 
an original discussion of some question in biological 


science. Hereafter the junior electives will consist of a 
course in anatomy and physiology, one in zoology, and 
one in botany ; and the students in this as well as in the 
last ycar will be allowed to substitute for the themes re- 
quired in other branches theses upon scientific subjects 
prepared under the direction of their instructor. 

The natural history education of the scientific school 
has undergone a great change within a year; hitherto the 
students have worked with the professors of the several 
departments, giving their whole time to any speciality 
which they might select. This plan, admirably suited as 
it was to the necds of the trained student who had fitted 
himself in other schools for the work of a special depart- 
ment, was not adapted to the needs of those to whom this 
teaching was to fill the whole office of higher education. 
With the introduction of the doctor’s degree into the plan 
of the school, it became necessary to makea change which 
has long been desirable, by fixing a definite scheme of 
general scientific instruction in place of the imperfect sys- 
tem which had hitherto prevailed. A three years’ course 
has been arranged which secures to the student a broad 
view over the whole field of science, and the advantage 
which comes froma knowledge of the methods of research 
in use in its several branches. It gives to those persons 
who may not have the desire or the means to go through 
a regular college course a systematic training which will 
occupy their full time for three years, and give the best 
results of culture which can be attained in any scientific 
course. Students who can pass the required examinations 
are admitted to the degree of bachelor of science. Gradu- 
ates of colleges where science is taught in an effective 
way should be able to enter this course in advanced stand- 
ing. Students of the college, graduating with honours in 
the departments of natural history, should be able to ob- 
tain the degree in this course ina year of study. The 
student is trained in the important art of expressing him- 
self clearly on the matters which he is studying, by re- 
quiring him to kcep carefully planned note-books; and 
he is urged to the preparation of theses which may embody 
the results of some research. Ample opportunities are 
given for the prosecution of studies in the field, by excur- 
sions durinz term time and vacation, led by the instruc- 
tors in zoology, botany, and geology. 

After two years’ further study, one of which must be 
spent in Cambridge, the student may apply for the degree 
of doctor of science, which is given after an examination 
conducted by a committee appointed by the Academic 
Council of the University. 

The study done, the preparation for the degree must 
be in some special department, when the student will 
generally become the private pupil of some one professor. 
The degree will be a certificate of capacity as an investi- 
gator or teacher in the science which the student has made 
his specialty. 

The resources of the University for teaching science 
are, it is believed, not only unrivalled in this country, but 
unsurpassed in Europe. The scientific departments have 
a list of twenty-four instructors, and the material resources 
which they afford have cost in the aggregate over a 
million and a half of dollars. There are six museums in 
the University—the Muscum of Comparative Zoology, 
the Botanical Museum, the Muscum of Comparative 
Anatomy, the Museum of Morbid Anatomy, the Museum of 
Mineralogy, and that of Ethnology. These collections 
are unsurpassed by those of any educational institution in 
this country ; and, taken together, they furnish an efficient 
basis for the acquisition of the wide ranging knowledge 
on which a scientific career must be based. The oppor- 
tunities for contact and intercourse in scientific societies 
are excellent. There is a working society of natural 
history in the University, and the Boston Society of 
Natural History, one of the largest and most efficient of 
the American institutions of this nature, is also opcn to all 
students of the science, 
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WELTING AND REGELATION OF ICE 


ie NATURE of January 4th of this year, there is a most 

intercsting account of some experiments on melting 
and regelation of icc by Mr. James T. Bottomley. These 
expcriments of Mr. Bottomley’s suggested the possi 
bility of passing large bodies through ice in the same 
way as he caused the wires to pass. 1] accordingly placed 
a sixpence on a block of ice, and applied pressure to it 
by means of a fine steel wire about one-sixteenth of an 
inch in diameter. On examining the block of ice some- 
time afterwards, 1 found the sixpence had passed into the 
centre of the block, and that the space through which it 
had passed, except the small part occupied by the steel 
wire, was again solidice. 1] tried the same experiment 
with a shilling, and found that it also easily passed through 
the ice, the experiment was then repeated with a half-crown 
with the same result. I did not attempt anything larger, 
but have no doubt much larger discs of metal might be 
made to pass through ice if sufficient pressure were applied. 
The ice in the parts of the blocks through which the 
coins had passed did not look very solid, but was rather 
full of air-bubbles ; on breaking the block, however, it did 
not seem much weaker than the rest of the ice. Another 
form of the experiment was then made, a block of ice 
was supported on two boards placed near each other. A 
loop of fine wire was passed over the ice, and hung down 
between the two boards and a weight attached to it, as in 
Mr. Bottomley’s experiments, pieces of wood were placed so 
as to stop the wire when it had passed half way though 
the ice. After the wire had passed into the centre of the 
block, the weight was removed, the wire cut, and a disc of 
metal half an inch in diameter was attached to one end 
of the wire, and a weight to the other end. In this manner 
the disc was drawn through the ice, leaving apparently 
perfect solid ice behind, ‘The path of the disc could only 
be traced by its slightly cloudy appearance, it looked as if 
the few air-bubbles passed through by the disc had been 
broken up into a great number of small ones, On 
breaking the ice afterwards it seemed quite as strong 
where the disc had passed as elsewhere, 

The explanation of these experiments is of course 
the same as for the experiments with the wires; Pro- 
fessor James Thomson showed that the freezing 
point of water is lowered by pressure, and also that 
ice has a tendency to melt, when forces are applied 
which tend to change its form. So that the ice 
under the coins has a tendency to melt, and has its 
freezing point lowered by the pressure. The under side 
of the coin will thus have a lower temperature than 
the upper; there will therefore be a transference of 
heat from the upper to the under side of the coin, this 
heat melts the ice under the coin, the water so formed 
passes round the edges of the coin to the upper side. 
This water being at a slightly lower temperature than the 
freezing point at ordinary pressure, a very small propor- 
tion of it will freeze and raise the tempcrature of the rest 
to the freezing point. The water arrived at the upper side 
of the coin, the coin being at a temperature a little below 
the freczing point, the water will be frozen, giving out its 
Jatent heat, which will pass through the coin and melt an 
equal quantity of ice on the under side, this having ab- 
sorbed its latent heat of liquefaction will in turn pass 
to the upper side, and will there be converted into ice, 
giving out its latent heat to melt another quantity, and 
so on, 

A slightly different form of the experiment was then 
made, a small metal cup was filled with water and laid 
cn a piece cf ice, and a heavy weight placed on the 
cup. Aiter some time the water in the cup was frozen. 
The freczing point of the ice under the cup being, 
owing to the pressure, lower than that of the water in 
the cup, the water in the cup parted with its heat to 
the ice outside, A quantity of ice outside the cup was 
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thus melted equal to the quantity of ice formed in the 
cup. 

At first sight these experiments might seem to have 
an important bearing on the motion of glaciers. It 
might be thought, that if large bodies flowed thus easily 
through ice, why should not ice flow casily in its 
channel? But when we consider the circumstances, we 
find they are not so similar as might at first appear. 
When a body flows in this way through ice, there is 
notonlya displacement of matter but also a displace- 
ment of heat, and the displacement of the matter cannot 
take place till there has beena displacement of the heat. 
In the preceding experiments, circumstances were most 
favourable for both displacements taking place quickly. 
The heat easily flowcd through the very small thickness 
of the good conducting silver discs, and the water had 
only to flow from the one face to the other round the 
edges of the coins, whereas in glaciers, the icc and the 
rocks over which it moves are bad conductors of heat, 
and the distance to which the heat has [to be conducted 
is so much greater than in the above experiments, that 
the exchange of heat can take place but very slowly ; and 
when we further remember the very small difference of 
temperature between the freezing point of ice under pres- 
sure and not under pressure—if the lowering of the freez- 
ing point is the result of hydrostatic pressure alone, a 
pressure of one hundred atmospheres not lowering the 
temperature one degree centigrade—we can easily see that 
there will not be sufficient difference in temperature be- 
tween the different parts of the glacier to cause the heat 
to flow quickly from one part to another, through such bad 
conductors. 

In the explanation given of the passage of the coins 
through the ice, it has been assumed that the passage 
depends on the exchange of heat from the freezing ice on 
the one side of the coin to the melting ice on the other 
side. If this explanation is correct, then, if the coins had 
been non-conductors of heat, they would not have passed 
through the ice. The test was put. A shilling was placed on 
a block ofice,and over it a disc of a non-conductor (india- 
rubber),the same size as the shilling and over that another 
shilling ; a weight of 901bs. was applied by means of a small 
steel rod. After four hours it was found that the shillings 
had only sunk about an eighth of an inch into the ice, most 
of the heat to sink it this short distance being, in all pro- 
bability, got by radiation from surrounding objects ; as 
other two shillings and non-conducting disc placed ona 
block of ice and similarly situated, but not under pres- 
sure, had sunk to nearly the same depth. 

There is another point in these experiments in their 
relation to glacier motion, which requires to be noticed. 
In all the experiments referred to, ice at the melting 
point was used. Sir William Thomson showed that the 
freezing-point of water was lowered 013 C. by a pressure 
of 168 atmospheres. We should therefore expect that, if 
we lowered the temperature of the ice by half a degree or 
a degree below the freezing-point, a much greater pres- 
sure would be required to cause the coins to pass through 
the ice. In order to test this, a block of ice was sur- 
rounded with ice, salt, and water. After it was cooled 
about a degree below the freezing-point, a shilling was 
placed on the block of ice, and a pressure of go lbs. ap- 
plied. On examining it three and a half hours afterwards, 
the shilling was found not to have entered in the slightest 
degree into the ice. The freezing mixture was then re- 
moved, and within an hour the shilling had passed some 
distance into the ice. It would therefore appear, con- 
sidering the enormous resistance offered by ice at a tem- 
perature of even one degree below the freezing-point to 
change of state, that the motion of glaciers at the higher 
parts, where their temperature is below the freezing-paint, 
1s, in all probability, not caused by the melting and regcla- 
tion of the ice in the s:me manner as in the experiments. 

Darroch, Falkirk JoHN AITKEN 
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A GIGANTIC * PLEASURING GROUND”: THE 
VELLOIWSTONE NATIONAL PARK OF THE 


UMERED STA LES: 

THE Americans do their pleasuring as gigantically 

as they do everything else. This is the first and 
strongest impression made upon one by an Act of Con- 
gress of March 1872, to which we alluded in a recent 
number of NATURE, enacting that a district about half 
the size of Wales, and 1,000 square miles larger than the 
largest Swiss Canton, be “dedicated and set apart as a 
public park or pleasuring ground for the benefit and 
enjoyment of the people.” lt is forbidden that anyone 


shall hereafter settle upon or enclose any part of the im- 
mense area thus set apart, and only such buildings can be 
erected upon it as the Secretary of the Interior, who has 
the exclusive control of this “park” (what an inadequate 
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name !), may deem conducive to the accommodation and 
comfort of the visitors. 

The estimated extent of the district thus set apart is 
3,575 square miles, and coincides toa large extent with 
the area contained between the roth and itith degrec of 
W. long., and the 44th and asth parallels of N. lat. The 
southern boundary, however, is about eight miles farther 
north than and parallel with the g4th degree, and about 
seven miles westward of and parallel with the 111th de- 
gree, the whole district forming very nearly a square, and 
looking on the map like a huge slice out of onc of the 
Most mountainous parts of Switzerland; one of the 
heights, Mount Washburne, is 10,575 feet above sea level. 
Even the lowest pait toward the south, containing the 
basin of Yellowstone Lake (330 square miles), “one of the 
most beautiful lakes of the world,” is about 7,000 feet 
Besides the huge mountains that form 
the most prominent features of this pleasure cround, the 
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Fic. 1.—Natural Walls in Yellowstone Park. 


beautiful lake just’mentioned, and a large part of the upper | tion of this tract could ever be made available for mining 


courses of the picturesque Yellowstone and other rivers, the 
district embraces some of the most remarkable natural 
phenomena that are to be seen in any part of the 
world—wonderful falls, multitudes of hot springs, steam 
springs, mud geysers, mud puffs, water geysers, some of 
them rising to a height of 200 fcet, and other objects of 
interest. This whole region was in comparatively modern 
geological times the scene of wonderful volcanic activity. 
‘The hot springs, geysers, &c., represent the last stages, 
the vents or escape pipes, of these remarkable vol- 
canic manifestations. Al these hot springs are adorned 
with decorations more beautiful than human art ever con- 
ceived, and which have required thousands of years for 
the cunning hand of Nature to form. The geysers of Ice- 
land sink into insignificance in comparison with the hot 
springs of the Yellowstone and Fire-hole basin, No por- 


or agricultural purposes. The mountains that wall it in 
on every side form one of the most remarkable watersheds 
on the continent. From whatever point of view we survey 
this remarkable region, it is unsurpassed in interest, and the 
Actis one that should causc universal satisfaction throngh- 
cut the States. “This noble deed,” Mr. F. V. Hayden 
truly says, “ may be regarded as a tribute from our legis- 
lators to science, and the gratitude of the nation, and of 
men of science in all parts of the world, is due to them for 
this munificent donation.” . 

Several exploring parties have lately visited the district, 
and from an account of one of these, under Mr, F. V. 
Hayden, U.S. Geologist, to whose courtesy we are in- 
debted for the accompanying woodcuts, we condense the 
following description of some of the most remarkable 
phenomena to be witnessed. 
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Nine-tenths of the area is covered with volcanic material 
in some form. The base rocks are the usual metamor- 
phic granitoid series of the country, with basalts and 
basaltic conglomerates in every variety. The sedimentary 
rocks belong to the Carboniferous, Jurassic, Cretaccous, 
and Tertiary ages. The Triassic is probably wanting. 
The sedimentary rocks occur in patches, covering very 
restricted arcas, yet presenting evidence that, up to the 
period of the Eocene Tertiary inclusive, they were extended 
uninterruptedly over the whole country. In the Yellowston2 


WAL NNS Re 
BASSANI TS 
& SS SAY yy US 


a Ie: 
Yellow Sulpre 


ee 


=f 
. Tah oT ae 


vallcy, as in the valleys of all the strcams of the West, 
there is a chain of lake basins that must have existed 
during the Pliocene period. There was a continuous 
chaia of these lakes of greater or less size to the source of 
the river; thence it expanded into an immense double 
lak, of which only a remnant, Yellowstone Lake, now 
remains, This lake was once much larger than at pre- 
sent, and it was partially connected with another lake 
about 30 miles long and 20 wide, which terminated at the 
Grand Cajon, at the upper falls of the Yellowstone. 
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Fic, 2.~Sulphur and Mud Springs, Fizh* Miles below Yellowstone Lake. 


The term Yellowstone Basia is sometimes applied to 
the entire valley ; but the basin proper comprises only 
that portion enclosed within the remarkable ranges of 
mountains which give origin to the waters of the Yellow- 
stonc, south of Mount Washburne and the Grand Cajion. 
This basin is about 40 miles in Jength from north to 
south, and on an average 30 mules in width from east 
to west. It might be called the vast crater of an ancient 
volcano made up of thousands of smaller rents and fissures, 
out of which the fluid interior of the earth, fragments of 


rocks, and volcanic dust have beea erupted in unlimited 
quantities. I1undreds of the nuclei or cones of these vol- 
canic rents are now remaining, some of them rising to a 
heisht of nearly 11,000 feet above the sea. Indeed, as 
has been said, the hot springs and geysers of this rezion 
are only the closing stazes of that woaderful period of 
volcanic action which began in Tertiary times. Even at 
the present time there are connected with these manifesta- 
tions of internal heat earthquake phenomena which are 
well worthy of attention. ifarthquake shocks are not 
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uncommon, and are at some seasons of the year very 
severe. 

Yellowstone Lake itself has at all seasons the tempera- 
ture nearly of cold spring water, and its area is gradually 
but very slowly diminishing. Mr. Hayden estimates that 
since the period of volcanic activity the depth of the lake 
has been about 500 feet greater than at present, the shore 
line having then been high up on the sides of the sur- 
rounding mountains. 

Warm springs are not uncommon in the valley of the 
lower Yellowstone, but the temperature is seldom higher 
than 60° or 80°. It is not until we reach Gardiner's 
River, a small branch flowing into the Yellowstone on the 
left side, opposite the third cafion, that the trae hot springs 
commence in their full force. About three miles above 
its junction with the Yellowstone, the valley bottom is 
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covered with a thick calcareous crust, the deposits of hot 
springs which are now extinct; but flowing swiftly from 
beneath this crust is a stream of hot water six feet wide 
and two feet deep, with a temperature of 132°. A little 
distance farther up is a high hill, on the slope 
of which has been formed a system of terraces, each 
from 200 ft. to 300 ft. in height, and covered with a thick 
deposit of lime. On the ascent of the hill, about three- 
fourths of a mile from the river bottom, there is to be 
met with one of the most remarkable exhibitions of hot 
spring deposits that is to be seen in this land of wonders. 
In the distance it looks like a vast glacier of snow and 
ice, on which account it has been named the White 
Mountain. Indeed, the different terraces can be com- 
pared, for their wonderful beauty, only to a frozen cascade. 
The remains of once active springs are plainly visible ; 
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Fic. 3.—Sulphur and Mul Springs, Six Miles below the Lake. 


old chimneys, irregular openings, like entrances to caverns, 
which extend beneath the crust, are numerous. This 
crust is probably from 20 ft. to 50 ft. in thickness, and 
underne ith it is supposed that the surplus water from the 
active springs above flows down to the river. A little 
farther up is a series of basin-like pools, from 4 ft. to 8 ft. 
in diameter, and on a terrace about 209 ft. farther still 
are numbers of active sprinzs, with basins 20 ft. to 50 ft. 
in di umeter, some of them with several centres of violent 
eoullition in the sam: basia, fhe temperature at the 
outflow varies from 150° to 162°. 

Upon the terrace, down about midway on the side of 
the mountain covered with this deposit, the principi 
active springs are now located, and here is pre- 


seated another picture to the eye which transcends 
any description in words. Th2 water is perfectly trans- 
pirent, and down in theclear dapths cin be sean dis- 
tinctly the minutest orname2at upon the inner sides of the 
basin; ani the exquisite b2quty of the colourinz and 
the variety of forms baffl: any attemp: to portray them, 
either with p2n or pencil; various shades of red, fron 
the mst brilliant scarlet to ligut purple; yellow, from 
deep-b ight sulphur throu sh all tae shades to light cream 
colour ; and green of various shades. These springs also 
are full of a kind of vegetation, which under the micro- 
scop2 proves to be composed of diatoms, among which Dr. 
Billings discovers Palwi-llt and Oscillaria. There are 
also in the quiet springs, and in the hittlesprings that flow 
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from the boiling springs, great quantities of a fibrous, 
silky substanee, apparently vegetable, which vibrates at 
the slichtest movement of the water, and has the appear- 
ance of the finest quality of cashmere wool. A qualita- 
tive analysis made at the springs shows that the water 
contains sulphuretted hydrogen, lime, soda, alumina, and 
a slight amount of magnesia. Carbonate of lime pre- 
dominates over all other elements in the deposits, and 
they may therefore be called calcareous springs. 

There are two classes of springs in the Yellowstone 
valley, one in which lime predominates, in the other silica. 
With the exception of the White Mountain Spring in 
Gardiner’s River, and one or two of not much importance, 
the other springs of the Yellowstone and Firehole basins 
are siliceous. They may be divided again into intermittent, 
boiling and spouting, and quiet springs. ‘Those of the 
first class are always above boiling point during the period 
of action, but during the interval the temperature lowers 
to 150°. Those of the second are always at the boiling 
point, and some of them throw the water up two to six 
feet by regular pulsations. The springs of the third class 
may have once been geysers, but are now quiet, and have 
a wide range of temperature, from 188° to So°. Where the 
temperature is reduced below 150° great quantities of the 
sesquioxide of iron are deposited by the water, lining the 
inside of the funnel, and covering the surface where the 
water flows. Taken in the aggregate, these springs have 
been in constant operation during our present period, and 


Fic. 4.—Hot Spring. 


Mr. Hayden estimates that under favourable cireum 
stances, at least six feet of this deposit have been preei 
pitated within the space of one century. 

We must omit an account of the basaltic columns 
in the cafions of the Yellowstone and Gardiner’s river, 
and of the great eafions, falls, easeades, and other won- 
ders of this unique region, and pass to the hot springs of 
the upper basin. 
Tower Creek, at the lower end of the Grand Canon ; but 
it is not until we pass the range of mountains which forms 
the north wall of the upper basin, about twenty miles 


above the lake, that the great hot spring district of the | 


Yellowstone commences. There is here an area, within 


the drainage of the Yellowstone, forty miles in length, | 


and on an average fifteen miles in width, that cither is at 
the present time, or has been in the past, occupied by hot 
springs. The old deposits cover the region, and here 
and there are groups of active springs—mere remnants of 
what formerly existed. The Grand Cajfion is a deep 
channel 1,000 to 1,500 ft. in depth, carved out of the 
basaltic rocks, and hot spring deposits, and on the sides 
of the walls may be seen the irregular fissures which com- 
munieate from the surface with the heated interior. Rest- 
ing upon an irregular surface of basalt are immense 


deposits of silica of all colours, every shade of red, | 


ycllow, and white. 
snow. 


Much of the deposit is as white as 


A few springs are seen at the mouth of | 
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the area, there is a remarkable group of springs, in a 
constant state of action at the present time. Alum, sul- 
phur, soda, and common salt, are found upon the surface 
in considerable quantities. Sulphuretted hydrogen is 
emitted from the spring in such quantities as to fill the 
air, rendering it oppressive with sulphurous odour. This 
group extends across the Yellowstone to the eastward for 
several miles. The springs, which are now in active 
operation, are only a few out of hundreds which once 
covered the entire area, but which are now dead or dying 
out, 

Two remarkable groups deseive particular mention, the 
sulphur and mud springs, shown in Figs.2and 3. The 
largest group (see Fig. 2) is found on the east side of the 
Yellowstone, at Crater Hills, eight miles below the lake. 
This district covers an area of about half a mile square, 
and is sometimes called the “ Seven Hills,” from the fact 
that there are here several mounds of siliceous deposits 
from extinct springs, varying in height from Soft. to 150 ft. 
The old craters of dead and dying springs, and the im- 
mense quantity of the siliceous deposits, show that the 
present active springs represent only the last stages of 
what must have been at some period in the past a mag- 
nificent group. There are still numerous steam-jets, one 
of which, on the west side, produces a sound like that of 
a locomotive, which can be heard for a long distance. 
The surface is fairly riddled with little steam vents, and 
the crust sends forth a hollow sound beneath the tread ; 
and on removing this shelly covering at any point, hot 
vapours come forth, while its under surface is encrusted 
with the most beautiful crystals of sulphur. 

The springs at this point are either boiling, mud, or 
quiet springs. The principal boiling spring, which is in a 
constant state of ebullition, sends up a column of water 
2ft. to 4ft.; has a basin about 15 ft. in diameter; and 
gives forth such a column of steam that it cannot be 
approached exeept on the windward side. But perhaps 
the most interesting objects here are the mud springs, 
whieh are of every size, from an ineh in d.ameter to 20 ft. 
One of the Jargest is filled with fine light brown mud, 
which is in a constant state of agitation,the surface covered 
all over with puffs like hasty pudding. Others send forth 
a thud-like noise every second, with an impulse at long 
intervals that throws the mud up several feet. The water 
in the vicinity, as well as the mud, seems to be thoroughly 
impregnated with alum. In an adjoining valley are little 
mud or turbid water vents, which keep up a simmering 
noise, showing the nature of the earth beneath the erust. 

Two miles above, on the same side of the Yellowstone, 
is the other group of springs, similar to those just noticed. 
Besides these are the geysers, to be alluded to presently. 
One of these is a true intermittent spring, and throws upa 
column of water 10 ft. in diameter, from 15 to 30 ft. high. 
The crater becomes filled with boiling water ; suddenly im- 
mense columns of steam shoot up with a rumbling noise, 
the water overflows the basin, another column of water is 
thrown up for the space of 10 or 15 minutes, when it 
quiets down, and the basin is nearly empty. This opera- 
tion seems to be performed about eight times in 26 
hours. Upon the side of the hill bordering the river is 
one of the most terrific mud-eauldrons seen by Mr. 
Hayden during his visit. A large column of steam is 
constantly ascending, 500 ft. or more, from a deep funnel- 
shaped basin, 25 ft. in diameter ; when the wind earries 
away the steam for a moment, the thin, black mud may 
be seen 25 ft. below the rim in the most violent state of 
agitation, with a noise like distant thunder. 

On the shore of the south-west arm of the lake is an 
interesting group of hot springs, which extend along the 
margin, covering a belt about three miles long and nearly 
a mile in width. Many of these, which might be called 
pulsatory springs, are in a constant state of quite violent 
ebullition, but rise and fall every second or two, and with 


On the west flank of Mount Washburne, in the north of | each pulsation throw out a quantity of water. (Quite a 
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pretty, symmetrical, funnel-shaped crater is formed with a 
circular rim, varying from a few inches to several feet in 
diameter. Some of these funnel-shaped chimneys (see 
Fig. 4) extend out into the lake several feet, and the hot 
spring deposits may be seen throngh the clear depths for 
fifty yards. The same variety of colours, quiet springs, 
mud springs, old ruins, &c., that have before been de- 
scribed, occur here. No geysers have been observed, but 
the group of mud springs keep up a constant thud-like 
noise, which can be heard with great distinctness for 
half a mile. At Steamboat Point are two vents, which 
keep up a constant pulsatory noise like a high-pressure 
engine on a river steamboat; columns of steam are thrown 
out at each pulsation to the height of 100 feet or more. 


(Zo be continued.) 


NOTES 


WE may hope that we and the public have now heard the last ; 


of the unfortunate Hooker and Ayrton dispute. We learn that 
Mr. Ayrton has expressed himself satisfied with Dr. Hooker's 
explanation of the “ offensive” matter in his letter to Mr. West, 
and here the matter will probably rest. 1t would be more satis- 
factory to know that all probability of similar unpleasantness for 
the future had been removed, and that the Government recog- 
nises the principle that a servant selected to control a great 
scientific establiszhment must necessarily be entrusted with all the 
details of its management. 


THE rejection, by the Committee of Recommendations of the 


British Association, of the resolution of Section D respecting the | 


treatment of Dr. Hooker as Director of Kew Gardens, resulted 
in the sending uo to a subsequent meeting of the committee ofa 
more strongly worded resolution to the same effect, which was 
then passed, not only by the Committee of Recommendations, 
but by the General Committee. 


AY the meeting of the French Academy on the 2nd instant, the 
President presented to M. Chevreul a medal which 'had been 
procured by a subscription among his confrtves. M. Dumas in 
a speech ‘& la manitre anglaise,” as the President expressed it, 
touched upon the chief services rendered by M. Chevrenl to 
science in acknowledgment of which this medal was presented to 
him, Each subscriber is to receive a copy of the medal, and 
according to a slip inserted in the Comptes Rendus, the subscrip- 
tion list is still open. 


Ir is with great regret that we have to record the death, 
at the early age of 38, after a long and painful illness, of Mr. 
John Cargill Brough, F.C.S. Tle was a man of most accomplished 
mind and great general enlture, and had personally endeared 
himself to all his acquaintances. Mr. Lrough had filled, for 
about two years before his death, the office of secretary and 
librarian to the London Institution in Finsbury Circus, and had 
brought new life into its management. 


WE hear from Paris of the death, at the age of 42, of one of 
the most promising of the younger generation of French 
botanists, M. Gris. He had written largely on both systematic 
and physiological botany, and held the post of assistant in the 
botanical department of the Fardin des Plantes. 


THE inangural address of the winter session of the Birming- 
ham and Midland Institute will be delivered on Oct. 7, by Canon 
Kingsley, who is the president for the year. 


Mr. G. F, RoDWELL, F.R.A.S., &c., has just been appointed 
Lecturer on Natural Philosophy at Guy’s Hospital, still retain- 
ing his position as science teacher in Marlborough College. 


Tue Royal Polytechnic Institution appears, under its new 


management, to be assiduously encouraging the cultivation of 


Science. We have received a prospectus of classes held in the 
Institution in quite a number of branches of Natural and Physical 
Science. 


WE notice from the Sifvvl Laboratory of Physical Science, 
published in Towa, U.S., that the total number of pupils who 
have attended one or more courses of lectures at the physical 
laboratory of the State University daring the school-year of 
1871-2, has been 340, representing all the departments of the 
University. Ofthese students, 270 have piactised at the stands 
of the laboratory from two to ten hours a week each, and from 
the reports of the work done and the results, carcfully calculated, 
of the examinations, it would appear that the teaching is varied 
and thorough. The high importance of laboratory work in the 
teaching of students is becoming more and more widely re- 
cognised in practice in the United States, and from this Report 
we learn that the great majority of the students themselves like 
the laboratory practice very much ; those who do not, we are 
told, are those who are not fond of any serious men‘al work. As 
the opinion of the writer of the Zaésratory News in the above 
work we quote the following note :—‘ One of the principal draw- 
backs to the perfect success of the Laboratory has been the 
admission of some students ot advanced standing in the dead 
languages ; we find these students almost invariably less careful in 
their work, and more hasty and illogical in their conclusions, 
than the regular beginners ; they also have made the greatest 
blunders in calculation. Asa result, such juniors have failed in 
competition with common sub-freshmen. 1 should not refer to 
these facts, if it were not so frequently asserted that the study of 
the dead languages constituted an auxiliary to the study of 
science.” 


Tite Marlborough College Natural [listory Society has issued 
ts Report for the half-year ending Midsummer 1872. In the 
Preface praise and blame are impartially dealt out to the mem- 
bers of the Society; the zeal and industry of individual members 
are commended in not undeserved terms; while the apathy and 
want of energy of the majority of the Society come in for 
severe censure. In the Botanical department some good work 
appears to have been done, and the president, the Rev. T. A. 
Preston, conlinues his Flora of Marlborough, the present instal- 
ment embrace the Calycillore., In Geology nothing has been 
done; in Ornithology a few of the members have shown active 
interest in ‘* gevezve Ornithology, not merely the taking of 
eggs, but observations of the birds themselves and their habits.” 
The greatest triumph has been, however, in Entomology,  h2re, 
thanks to the energy of two or three individuals, upwards of 
thirty moths have been added to the Society’s list. Of the 
papers printed we may notice a useful one on Shells, by F. J. H. 
Jenkinson, and one on Thermo-Electricity and a new Thermo- 
Electric Battery, by Mr. Rodwell ; others, however, are alluded 
to in the Prefice, We cordially encourage the Marlborough 
College Natural Ifistory Society to continne its work. 


Mr. GouLp is now engaged on the preface to his great work 
on the “ Birds of Great Britain,’ and will issne the last two parts, 
completing the whole, in 1873. 


A very good “Flora of Liverpool” has been published by 
the Liverpool Naturalists’ Field Club. ‘The area included is 
within fifteen miles of Liverpool and two of Southport, and 
embraces some very interesting districts. The work has been 
performed by a committee of the society appointed for the pur- 
pose, with the assistance of amateurs and previously published 
records, which have all, when possible, been verified. It appears 
to have been carried ont with great care, and some valuable 
notes are appended to the records of some of the species. 


AMONG the most recently-published foreign flora we may note 
Dr. J. A. Keapp’s ‘Plants of Galicia and the Bukowina,” just 
published by Braumiiller, of Vienna, in one thick volume. 
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Tur lst number of the Quarterly Journal of the Meteorological 
Society contains a letter from M. Hoffimeyer, Director of the re- 
cently established Meteorological Institute of Denmark, giving 
some details of the work it is intended to accomplish. The 
ephere of the Institute embraces all the branches of Meteoro- 
logical Science, and it is especially intended to establish in 
favourable situations a series of stations, furnished with accurate 
instruments, by which it will be possible, every morning, to send 
telegraphic communications to the chief station at Copenhagen, 
and from that, according to agreement, to foreign scietics. 
When the stations are fairly in working order, observations will 
be published monthly, It is also proposed by the Institute to 
establish about ten complete meteorological stations at the 
Faroe Isles, Iceland, and in Greenland ; half of these are ex- 
pected to be in trim by next winter. Besides the gencral interest 
attaching to these stations, it is hoped they may tend to foster a 
system of international meteorology, and pave the way for the 
laying down of a northern telegraphic cable between Europe and 
America, The observations at these stations will ‘he specially 
published. The establishment of this Institute is likely to be of 
the ercatest service to general meteorology. 


In ‘Railways or No Railways; the Battle of the Gauges 
Renewed,” those who take an interest in the subject will find 
the case on behalf of the narrow gauge fully and ably set 
forth. 


A “DIsseRTATION on the Use of the Stethoscope in Ob- 
sletrics,” by ineas Munro, M.D., read before the Royal 
Medical Society of Edinburgh, seems to be a valuable con- 
tribution to the science of the subject to which it relates. 


WE have received a pamphlet, “Irrigation not necessary in 
Upper India,” by Major A. F. Corbett, Superintendent Budaon 
Police, in which the author attempts to prove that irrigation, 
instead of fertilising that country, will inevitably render it an al- 
most harren waste. The statements he adduces, and the opinions 
of eminent scientific men and others that he quotes, certainly 
appear to bear out the wriler’s theory, and on that account 
his pamphlet deserves the attention of all who take an interest 
in the welfare of India. 


THE ‘‘ dead season” has brought up its usual crop of reports 
of the re-appearance of the sea-serpent, mostly casily resolvable 
into masses of floating sea-wced. The following extract from an 
evening contemporary well illustrates the hazy ideas prevalent as 
to the extinct Saurian monsters of which the sea-serpent is sup- 
posed to be a descendant :—“ If the sea-serpent continues in its 
present sociable state of mind, we may perhaps have an oppor- 
tunity of deciding the vexed question regarding the formation 
of that portion of his figure which, according to English observers, 
he keeps concealed under the water. The legend of the Lambton 
Worm, a popular tale in the North of England, describes the 
worm as a serpent of enormous size, who used to eoil himself 
round a hill overhanging the River Wear, just as thread is wound 
round a reel, but a very ancicnt stone effigy of the creature 
which lately existed at Lambton Castle, represents it with ears, 
legs, and a pair of wings. (If this effigy was made, as it pro- 
bably was, few some recollection or recent tradition of the 
Lambton Worm, these adjuncts would indicate that the beast 
was one of the wveed Zand monsters which existed at the same 
time as the ZcAéhyosaurus, but would naturally become an 
extinct species far sooner than the /s4 /isard, which can conceal 
itself in the depths of the ocean from the curiosity and violence 
of man.” 


It is not for want of good examples that the British Go- 
vernment is so backward in encouraging deep-sea dredging ; 
other governments seem to think it their interest or duty to 
do so, The United States, as we know, have fitted out an 


expedition under MM. Agassiz and Pourtales, to explore the 


' Gulf Stream, the Straits of Magellan, and the Pacific Ocean. 
A second American expedition will, in the same way, explore 
the northern regions of this ocean; the German Empire has 
undertaken to search the depths of the Atlantic ; while Sweden 
has sent to Baffir’s Bay two ships fully equipped for deep-sea 
sounding, 


THE BRITISH ASSOCIATION 
SECTION A—MATHEMATICAL AND PitysICAL SCIENCE 


fifth Report of the Committee for investigating the Rate of 
Increase of Underground Tentperature downwards, and in various 
localities of dry land and under water, by Prof. Everett. 


In December last, intelligence was received from Prof. Sis- 
monda that the administration of the railway owning the Alpine 
tunnel had given permission to Father Secchi to carry ona series 
of observations in the tunnel concerning terrestrial magnetism, 
and that this distinguished observer was willing at the same time 
to conduct observations of temperature in accordance with the 
plans of vour Committee. Two maximum and two minimum 
thermometers were accordingly placed in Father Seechi’s hands ; 
but it appears that the arrangements for commencing the mag- 
netic observations are not yet completed, and that accordingly no 
observations of temperature have as yet been taken. 

Prof. Lubimoff of Moscow, on receiving a copy of last year’s 
report, wrote to the secretary, correcting a mistake in the 
description of the thermometer used in taking observations in 
the Moscow well. The thermometer was enclosed ina hermeti- 
cally sealed case containing air, and was therefore completely 
protected against any possible effect of pressure. Prof. Lubimoff 
at the same time asked to be furnished with a thermometer of the 
new pattern described in the report (the upright-Negretti pattern), 
and one of these instruments was accordingly sent. 

Dr. Wild of the Central Observatory, St. Petersburg, wrote in 
January, requesting that two thermometers for observations in 
bores might be ordered in his name. At this time, the Secretary 
was in correspondence with Sir Wm. Thomson, who enter- 
tained doubts as to the successful working of the new thermo- 
meter, and expressed a preference for the Phillips pattern (which 
has been described In preceding reports) and the Casella-Miller 
pattern (a modified Six) which has heen extensively used for deep 
sea temperatures. Thermometers of these two patterns were 
accordingly ordered and despatched to Dr. Wild. 

A letter was received from Prof. Henry of the Smithsonian 
Institution, Washington, in April, stating that the Chief Engi- 
neer of the }1oosac Tunnel had promised to have observations of 
temperature taken in the tunnel, if thermometers were sent. Its 
total length will be 4{miles, about two-thirds of which has been 
penetrated, by working from both ends and from a central shaft 
1,028 feet deep. The mountain bas two ridges, under which the 
tunnel passes, and their heights above it are respectively 1,720 
and 1,420 feet. Four thermometers have been sent, viz.: two 
lJarge minimum Rutherfords, for observations in the tunnel, and 
two upright Negrettis, for observations in the shaft. 

The Council of the School of Mines at Ballaarat, Australia, 
have, in compliance with a request addressed to one of their 
number by our observer, Mr. David Burns, C.E., consented to 
take charge of these thermometers, and furnish observations from 
the bores and shafts in that important gold-mining district. 
Most of the principal mining managers are connected with the 
school, Four thermometers have accordingly been sent, viz.: 
two upright Negrettis for observations in bores, and two simple 
mercurial thermometers, of large size, for observations during the 
sinking of shafts. 

Some exceedingly deep Artesian borings have been under- 
taken in France in recent years; and the President of the Ge>- 
logical Society, Mr. Prestwich (who has allowed his name tu be 
added to your Committee) has furnished your Secretary with in- 
troductions which will probably lead to the obtaining of very 
numerous and valuable observations from these wells. 

The largest of them all is one which is now sinking for the 
municipality of Paris, at La Chapelle, St, Denis, a northern 
suburb of Paris, and has already obtained a depth considerably 
exceeding tbat of the Puits de Grenelle. It is expected that its 
final depth will be about 2,300 feet. Application was made by 
the Secretary to the eminent firm of well-borers, Messrs. 
Mauget, Lippmann, and Co., who are sinking the well, and the:e 
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gentlemen at once in the most obliging manner consented to take | 


observations of temperature in it. An upright Negretti ther- 
mometer was accordingly furnished; and about the 20th of June 
your Secretary had the pleasure of receiving from them two com- 
plete sets of observations taken on the r4th and 15th of that 
month with their own hands, at every rooth metre of depth, and 
also at the bottom of the well, 660 metres deep. 


FIRST SERIFS. 
June 14, 15. 


SECOND SERIES. 
June 17, 18. 


Depth Temp. Time Temp Time 
in Fah down. Fah. down. 
Metres. 3 ie 8 5 h. m. 
100 58° 0 G 85 58° 0 SU se 
200 Giger o 30 61° 0 2 fe) 
300 65° 0 o 30 65° 0 2 fe) 
400 69° 0 3 10 6g'0 II 20 
500 2° 6 Oo 30 72' 6 2 Co) 
600 TRO IS Qo 30 75° 4 2 fo) 
660 83°25 His fils 83°25 2 © 


The observations are given in the subjoined table, in which 
the third column shows the time that the thermometer was 
allowed to remain at the depth specified before hauling up and 
reading. The temperature at which the thermometer was set 
before letting it down is also givenin Messrs. Mauget and Lipp- 
mann’s report, but is not here inserted. 

The agreement between the first and second set of observations 
is remarkably close; and as the time of leaving the thermometer 
in the water was about half-an-hour in most of the observations 
of the first set, and two hours or more in all the observations of 
the second set, it is obvions that half-an-hour is a sufficient time 
to give a correct observation. This conclusion is satisfactory 
both as regards the reliability of the observations themselves, and 
also as establishing the fact that this pattern of thermometer is 
not unreasonably slow in its working. The exactness of the 
agreement also serves to show that the thermometer ean be 
depended on to the tenth of a degree, and that we may hence- 
forth nse it with confidence. 

Before proceeding to discnss the observations, it will be con- 
venient to give a few particulars respecting the well, which have 
been kindly‘furnished by Messrs. Mauget and Lipp nanan. 

It was commenced by the municipal anthorities as a masonry 
well, by the ordinary method of digging, until it had reached a 
depth of 34°5 metres. Tie intet.ti n was to carry it in this way 
to the depth of about 135 metres, the estimated depth of the 
tertiary strata covering ue chalk; but the difficulties and 
dangers which were encount.red, from the want of tenacity in 
the soil (@2 mature esscnticllement cbowleuse des terrains), and 
latterly from the insufficiency of the pumps, rendered it 
necessary to abandon this intention; and in May 1865 the task 
of completing the well by boring was assigned to Messrs. 
Degousee and Laurent, the predecessors in business of the gentle- 
men to whom we are indebted for these observations. A small 
trial bore (o‘2m. in diameter) was commenced, and continuect 
till January 1866, by which time the machinery for the heavier 
work was ready. In order to suppoit the masonry, which 
showed signs of giving way. it was tnbed through its whole 
length with a tube 1 Sm. in diameter and oo2m. thick. cemented 
externally. From the bottom of this tube, at the depth of 3.4°5m., 
a hore 1°7m. in diameter was carried to the depth of 68-7m. 
from the surface of the ground. A second tube 1°58, in inter- 
nal diameter was inserted to the depth of 121-6m., and a third 
tube of internal diameter 1.39m. was carried down into the 
chalky marls and the upper portion of the chalk at the depth of 
139°15m. from the surface. [From this point downwards, the 
lore has been driven through the chalk, and tnbing has been 
unnecessary, its Ciamcter at the depth cof 662m, being still 
135m. 

The thickness of the tertiary strata is 137m., and the elevation 
of the surface of the ground above sea-level is 48m, or 157/t. 

The springs which were met with in the tertiary strata cor- 
respond to those found in other parts of the basin in which 
Paris is situated, and have not sufficient strength to spont above 
the surface of the ground at this elevation. They were en- 
countered at the depths of 19°2m., 34°5m., $6’om. and 97‘om., 
and the water now stands in equilibrium in the central tube at 
16:5m, below the surface of the ground. 

Tt was not practicable to take observations of temperature 
curing the regular progress of the boring, but an interruption 
occurred on the 12th of June, and the tool was not at work 
from this date till after both sets of observations were finished. 


In reference to this point, Messrs. Mauget and Lippmann, say, 
under date April 29, “fo obtain the natural temperatnre, it 
will be necessary to select a time when the work has been inter- 
rupted for several days ; for the boring being executed by the 
fall of a heavy tool npon the bottom of the well, the percussion 
developes a considerable amount of heat, as we perceive by the 
mud (/es doves) which we extract, and which in coming to the 
surface is found to have still a temperature of from 48° to go° C. 
(118° to 194° F.).” In their letter of June 19, containing the 
report of the observations, they remark :— 

“You will observe that thongh the water at the bottom of 
the well is still some degrees above its natural temperature owing 
to the action of the drill (éfawz), the latter has not been in 
cperation since the 12th of the month, At a convenient time, 
we intend to observe the temperature of the mnd as it lies at the 
bottom of the well, immediately after the withdrawal of the 
drill, when the latter has been working constantly, a temperature 
which will probably be found to depend upon the hardness of 
the rock.” 

TYhe following table exhibits the successive increments of tem- 
perature showed in the second series, which purports to be more 
accurate, 


Depth in Increase in Metres per Feet per 

Metres. deg. Fahr. deg. Fah. deg. Fah. 
109 ta 200 3°00 33°53 109 
200 to 300 4°00 250 82 
300 to 400 4°00 25°0 82 
400 to 500 3°60 278 91 
500 to 600 2°80 35°7 117 
600 to 660 785 76 25 


The last two columns of this table show that the rate of in- 
crease is about four times as rapid in the last 60m. as in the rest of 
the well, a circumstance which naturally suggests the explana- 
tion given by Messrs. Manget and Lippmann. ‘There are how- 
ever some difficulties in the way of accepting this view. Com- 
paring the two sets of observaiions, one taken on the second and 
third day after the withdrawal of the tool, and the other on the 
fifth and sixth day, we have precisely the same temperature at 
the bottom of the well on both occasions, although the obser- 
vations were sufficiently precise to detect a difference ofa tenth 
of a degree where such difference existed. It seems difficult to 
believe that a temperature 2) degrees above the normal tempe:- 
ature could have remained {sr two days without sensible ¢imi- 
nation. In connection with this question, the apparent cooling 
to the extent of o°-4 at the depth of 600m. between the first 
and second cbservation demands attention, and is not very 
easily explained. 

If the observed temperature at 660m. is to be taken as the 
normal temperature, the average increase from 100m. to that 
depth is at the rate of 1° F. in 221m. or in 72°5 ft. Ifthe 
observed temperature at 6oom. in the second series is adopted, 
the increas: from room, to that depth is at the rate of 1° F, in 
28'7m. or in 94'2 feet. 

The ob-ervations prepared by Messrs. Mauget and Lipp- 
mann in the paragraph above quoted will be eminently calcu- 
lated to assist in showing the correct interpretation. 

Mr. G, A, Lebour, F'.G 5, of H.M. Geological Survey, has 
furnished observations taken in a bore hole executed at the 
bottom of Soutb Hetton Colliery, Durham. The observations 
were taken hy Mr. J. B. Atkinson, a student at the Newcastle 
College of Physical Science, and appear to have Leen carefully 
made. ‘Thanks are also due to the viewer of the colliery, Mr. 
Matthews, for granting the requisite facilities. 

The hole is 2! inches in diameter, and was bored out of the 
pumping side of the South Hetton shaft, in order that the bore 
rods might be the more readily altered. The depth of the shaft 
is 1,066 feet ; that of the bore hole 863 feet from the bottom of 
the shaft, or 1,929 feet from the surface of the ground. The 
section of the boring (not including the shaft) consists of 123 
alternating beds of shale and sandstone,* with occasional thin 
seams of caal and some fire clays. The bottom of the boring has 
reached avery coarse white grit, which is supposed to be the 
topmost bed of the millstone grit series. 

The bore was dry at the time of its execntion; but has since 


' become filled with wa‘er, probably derived from the shaft above 


it. Streams, in fact, p ur down the shaft, and play about the 
hole. 


*Acomplete list of the strata has been furnished, and will be preserved 
by the Secretary, with a view to future reference if required, 
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Two thermometers, one of them an unprotected V’hillips, and 
the other a protected Negretti, were supplied by the Secretary to 
Mr. Lebour, as it was not certainly known at that time whether 
the bore was dry or wet. Mr. Lebour indeed believed it to be 
dry, but nevertheless selecte] the Negretti thermometer, as it 
was thought that the Phillips could not be read off accurately 
with the poor light which in the position of this bore hole was 
alone available. 

The following table exhibits the results of all the observations 
which have been taken In the bore, inching three which were 
taken in 1869, while the boring was going on. The boring was 
stopped, in the case of each of these three observations, only 
about 20 minutes before the observations were made; and the 
heat due to friction appears to have produced abnormal eleva- 
tion of temperature, amounting to about 2° at the depth of 238 
feet, to about 6° at the depth of 582 feet, and to considerably 
more than this at $58 feet. ‘The other observations in the table 
are Mr. Atkinson’s, taken with the Negretti thermometer, 


Depth from Depth from Temperatures Temperatures 
bottom of surface of observed during observed 

shaft, ground, boring, April 1872. 

in feet. in feet. April 1869. 
100 1166 — 66 
200 1266 _ 68 
288 1354 2 — 
300 1300 — 7O 
400 1466 -—— We 
500 1506 _ Fis 
582 16048 82 = 
600 1666 oe 761 
644 1710 ms 75 
670 1736 = 778 
$58 1924 96 


The temperature 75° at the depth of 644 feet, a femperature 
lower than either of the two between which it stands, was taken 
on the first day of Mr. Atkinson’s observations, and was con- 
firmed by repeated trials at that time, This was the lowest 
depth that could then be reached, the remuinder of the boring 
being apparently plugged up with “slulge.” A spike was 
subsequently attached tu the thermom 2ter case, which enabled it 
to pierce deeper into the sludge; but the lowest depth which 
could be reached (670 feet) is still far from the bottom of the 
bare, 

It is intended to take a [resh scrics of observations at every 
5oth foot of depth, and especially to re examine the temperatures 
at about 650 feet, where the reversal of temperature was 
observed. 

The following are the rates of increase deduced from Mr, 
Atkinson’s observations, omitling the temperature 75° at the 
depth of 644 feet. 


Depth in feet. Increase in deg., Fahr. Fest per deg. 
Q 2 


100 to 200 oF 3 
200 to 300 Te so 
300 to 40a 2 50 
4oo to 500 24 40 
500 to 600 1¢ 62 
600 to 670 1 vis) 
pS ea a Ries 
100 to 670 11¢ 


The average increase between the depths of 100 and 600 feet 
is 1° in 51°2 feet. These depths are reckoned from the top of 
the bore hole, which is 1,066 feet below the surface of the ground, 
Mr. Lebour assumes that the temperature at the depth of 600 ft. 
from the surface of the ground is 43°. Accepting this estimate, 
we have a difference of 29)° in 1,676 feet, (1,066 +670-60= 
1676) which is at the rate of 1° in 575 feet. 

Mr. David Burns, !.G.S., reports that, from changes in the 
management of the mines, and other causes, it has not been 
possible as yet to carry out the dry observations at Allenheads 
mentioned in last yeat’s report. 

Only one other shaft has been met with at all suitable for 
observation. It is called Brandon Walls shaft, and belongs to 
the Kookhope Valley Mining Company, t> the comtesy of whose 
agent we are indebted for liberty to lake observations, This 
shaft is some 6 miles east of those reported on last year, and is 
situated in the very bottom of Rookhope Valley. The mouth is 
covered over with a wooden shed, the sliaft itself is free from all 
obstruction, and the water in it has not been disturbed for some 

ears. The shaft is 333 fect deep, and is full of water to within 


25 feet of the surface of the ground. Observations (by Mr. 
Burns and Mr. Curry of Bolkburn) were taken in it on five 
different days in July of the present year; but thongh agreeing 
well with one another from day to day, they are so irregular that 
they throw little lizht ou the rate of increase of underground 
temperature. At the depths of $3 and 133 feet from the ground, 
the temperature was 48°°5, In the next 50 fect there was an in- 
creace of about 3°, the temperature at 183 feet being about 51°4, 
and from this depth to the bottom (an interval ot 150 feet) the 
temperature was nearly constant. The best determination of 
the temperature at the bottom was 51° 7. 

It may be remarke:l that all observations in shafts thus far have 
exhibited irregularitics of this kind. The water io such large 
openings seems to have its temperature governed by springs and 
other extraneous causes, rather than ly the temperature of the 
surrounding so.l, 

The observations at every fiftieth foot of depth in the Kentish 
Town well, as given in previous reports, are so complete that it 
has not been thought necessary to continue them. A very deli- 
cate thermometer, reading by estimation to the ;}, of a degree, 
has however been procured, for taking observations from year to 
year at one constant depth (1,000 feet), It was constructed ten 
months ago, and being enclosed in a partially exhausted glass 
tube will probably not undergo much change of zero. It has 
been four times tested by comparison with standards, and has 
been found to have no error amounting to nearly so much as o°'1. 
in consequence of Mr. Symons’ illness, no observation has yet 
been taken with it in the well. 

A thermometer which, through the breaking of a rope, had 
fallen into the mud at the depth of 1,090 feet from the surface of 
the ground, was extracted by Mr. Symons last November, more 
than a year afcer its fall. It hal sustained no damage, and its 
indication when hiuled up was 69° 4, nearly agreeing with the 
temperature previuusly observed at that depth. 

In addition to the large numbers of thermometers above men- 
tioned as having been issued during the past year, one has been 
furnished for observations which are to be made in the projected 
boring through the Wealden and underlying strata. With the 
exception ot ‘Lr, Symons’ observations at Kentish Town (London, 
N.), we have as yet no observations of temperature from the 
Southera parts of aglind. 


SECTION B—CuemicaL SCIENCE 


Mr. Alfred Tribe read a paper Ov the Precipitation of Silver by 
Copper, In the course of experiments made in conjunction with 
the President, Dr. Gladstone, it was found that the silver 


- obtained by precipitating the metal from the nitrate by means of ~ 


copper always contained more or less of the latter metal. When 
an excess of silver remained ina solution only minute traces of 
copper were found, but as the silver solution became exhausted 
the proportion of copper rapidly increased. This ca-precipitation 
of copper was shown to be due to the presence of atmospheric 
oxygen. In one experiment as much as 15 per cent. of copper 
was obtained afier 48 hours exposure. When caroon dioxide 
was caused to bubble thraugh the solution during the precipita- 
tion the quantity of copper deposited was greatly diminished, 
The author showed an eudiometric apparatus in which this 
property of absorbing oxygen was applied to determine the 
proportion of that gas in the air. 


Mr. Gladstone gave a brief account of the physical and 
chemical characters of the Pol/cante Dust recently ejected from 
Vesuvius. In some localities the fall of this dust was very 
heavy and extended over a considerable area: the sample 
examined was collected at Ischia, upwards ol twenty-five miles 
from the mountain. It consisted essentially of a mix‘ure of 
quartz and magnetite. No trace of titanium could be detected. 
De. Thorpe stated that he bad recently examined the volcanic 
sand found in the neighbourhood of Etna, and its agreement in 
chemical and physica] properties with the sand from Vesuvius 
was very striking, It also contained no titaniuin. 


Dr. Schenck read a paper On the Amount of Heat required to 


raise Elementary Bodws from the absolute sere to their state of 


Jusioz. Ut weassume that a body at — 273° is completely deprived 
of heat it is possible to calculate the total heat in it at any other 
temperature provided that the specific heats of the body in its 
three states of aggregqion, its latent heats of fusion and vapori- 
sation, and its melting and boiling points are known. Such cal- 
culations a-e limite] from the fact that only in the case of one 
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body—water—are the data sufficiently well known. In the 
course of the paper the author pointed out a remarkable coinci- 
dence between cadmium, tin, and lead, im the amount of heat 
required to raise gram-equivalents from — 273° to the state of 
fusion, 


Mr. W. Lant Carpenter made a communication respecting the 
presence of Albumen tn Fats, and ona new method of obtaintig 
Stearte and Palmitic Acids. Yhe paper mainly consisted of an 
account of Dr, Bock’s remarkable process fer the decomposition 
of Fats which is now being generally adopted on the Continent, 
in the manufacture of improved stearin candles. When fats are 
decomposed in the ordinary process by alkali, a considerable 
excess of the alkali above the theoretical quantity is required un- 
less the operation is conducted under great pressure, when the 
risk of explosion increases the disadvantageousness of the process. 
When the fats are decomposed by oil of vitriol, or other strong 
acid (the method usually adopted in England), a considerable 
proportion of the fat is lost by being charred and burnt, and 
that which remains is so blackened that it is necessary to distil 
it, an operation of expense and of danger owing to the risk of 
fire or explosion, AJ] these advantages are obviated by the use 
of Prof. Bock’s process. Dr. Bock has shown that most neutral 
fats are made up of minute globules surrounded by albuminous 
envelopes, which form from I to 1°5 percent. of the weight of the 
fat, and he considers that the action of the’alkali, acid, or of heat 
or pressure was to} break up these albuminous envelopes. The 
destroyed envelopes had a remarkable power of attracting the 
colouring matters contained in the fat or produced therein during 
the action of the acid or alkali, The existence of the albumen 
may be demonstrated by dissolving the fat in ether or benzol and 
adding water to the solution, or by boiling the fat with a strong 
solution of oxalic acid. In each case the albumen envelopes 
collect at the plane of juncture between the two liquids. In the 
new process the envelopes are broken up by the action of a small 
quantity of strong sulphuric acid for a limited time only and at a 
given temperature. The fat is then poured away from the 
destroyed envelopes and is ready for decomposition by water in 
open tanks. This operation requires some time for its comple- 
tion ; its progress may be readily determined by a microscopic 
examination of the crystallised fatty acid formed by slowly cool- 
ing a thin layer upon a glassslide. When the process of decom- 
position is at an end, the solution of glycerine is drawn off purified 
and concentrated for sale. The fatty acids thus obtained amount 
to 34 per cent. of the original fat; they are however far from pure 
and contain more or less brownish or black matter. By submit- 
ting the fatty acids in open tanks to the actlon of a dilute solution 
of certain oxidising agents, the dark coloured matters are partially 
oxidised and their specific gravity is so far increased that when 
the oxidation has proceeded far enongh, they readily subside 
together with the envelopes to the bottom of the tank, and the 
supernatant fatty acids are rendered comparatively good in 
colour. After two or three repetitions of this process the resul- 
tant stearin is hot and cold pressed in the ordinary manner. The 
acid thus obtained is of a better quality, hasa higher melting- 
point, and is yielded in greater quantity than that obtained in the 
ordinary way. 


Mr. J. F. Walker contributed a paper Ox Dinitrobrombenzenc, 
and Dr. W right gave an account of the continnation of his 
experiments on Aviw Derivatives from Morphine and Codeine. 


Mr. John Williains described an improved method of preparing 
Guaranine, the active principle of Guarana, the fruit of the 
Paudina sorbilis, which is used by the Amazonian Indians for an 
infusion. ‘This principle was isolated by Stenhonse, and pro- 
nounced by him to be identical with theine or caffeine, the active 
substance contained in tea and coffee. In the author’s process 
the guarana is reduced to fine powder mixed with one-third of 
its weight of hydrate of lime and moistened with water It is 
then allowed to stand for a couple of honrs and thoroughly dried 
ata gentle heat. The mixture is exhausted with boiling benzol 
filtered, the benzo] distilled off, when a small quantity of light 
coloured oily matter remains. 
and heated for some time over the water hath, filtered through 
a moist filter, and after concentration, the solution is set aside to 
crystallise. In about twenty-four hours the guaranine separates 
out perfectly pure, 
the author is inclined to believe that guaranine differs in several | 
particulars—taste, solubility in w ater, &c.—from theine. 
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This is treated with hot water | 


The same process is applicable to tea, but | 


Mr. Wanklyn described a method of analysing the Compfoend 


Ethers—acetic ether, for example. It consisted in determining 
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the amount of alcohol liherated in the decomposition of the ether 
by the known methods of alcoholimetry. The complete proxi- 
mate analysis of a compound ether is thus rendered possible. 


Prof. Cmm-Brown made a brief communication on the sub- 
ject of Chemical Nomenclature, Setting aside the trivial or 
proper names (names which are simply arbitrary words or marks 
cach indicating in virtue of a convention applicable to each 
individual case, a particular substance), there are two systems 
or kinds of systems of chemical nomenclature. These may be 
distinguished as Ist, the composition system, and 2nd, the 
functional or relational system, or class of systems. In the first 
the name of a compound indicates the elements or radicals con- 
tainecl in it, and sometimes thelr proportions. Thus Chlorna- 
trium, Chloriod, Dreifach chloriod, Silicium wasserstoff, &e. In 
I’nglish we have few names so distinctly compositional in form 
(we have indeed, Zinc methy] and all the other allied names) but 
many of our names, although apparently functional in form, are 
really compositional. Thus, chloride of A means with us 
nothing more than, or different from, a compound containing the 
elements chlorine and A: and chloride of sodium, chloride ol 
iodine, ter-chloride of iodine, siliciureted hydrogen, not only re- 
present the same substances as the German names just quoted, 
but tell us neither more nor less about the substances than these 
German names do. On the other hand, functional names 
present the chemical relations between substances. We may 
take as examples such names as the anhydride, the amide, the 
aldehyde, the nitride of acetic acid. These derivatives of acetic 
acid contain no acetic acid, but they stand in certain definite 
relation to that substance, and he anhydrides, amides, aldehydes 
and nitrides of other acids stand in the same relation to them. 
What is still, notwithstanding the efforts of modern chemists, 
the common popular’ nomenclature of salts, although originally 
intended as a compositional nomenclature, might, with per‘ect 
consistency, be retained as a functional nomenclature. The 
objection to the term ‘‘ muriate of soda ” was thut the substance 
so named contains no soda. But the amide of benzoic acid con- 
tains no benzoic acid. Soda contains oxygen ; muriate of soda 
contains none (unless chlorine be an oxide), but the nitride of 
benzoic acid contains no oxygen, althongh the acid itself does, 
The name muriate of soda originally meant the compound otanhy- 
drous muriatic acid, 2HCl—H?O, and anhydrous soda Na?0 — 
(211C1—11°O)+Na?O. We may now, if we please, use the 
name to mean the result of the action 2HCI1+ Na*O0 - H*O, If 
we do so, the name becomes a functional one, and the phrase 

“muriate of,” or, what is neither better nor worse, ‘‘ hydro- 
chlorate of,” expresses the complex operation. Addition of 
hydrochloric acid and simultaneous separation of water. Simi- 
larly, in the case of such names as sulphate of potash, nitrate of 
oxide of silver, &c., the phrases “‘sulphate of,” ‘‘nitrate of ” 
express the complete operations, addition of sulphuric, or nitric 
acid, and simultaneous separation of water. 

While the old view that salts are compounds of anhydrous 
acids and anhydrous bases is now abandoned by most theoretical 
chemists, a relic of this view still remains in the most advanced 
systems of nomenclature, producing an inconsistency really in- 
convenient to the teacher and student. 

The objection taken to the name hydrochlorate of soda was 
not only that the substance contains no soda, but also that it 
contains no hydrochloric acid. This objection is perfectly valid 
against the name as a compositional one, but does it not equally 
hold against the words sulphate, nitrate, acetate,&c.? If we 
are to have hydric sulphate and hydric acetate for sulphuric and 
acetic acids, why not hydric mutiate for muriaticacid? That 
this question is not altogether an absurd one will be obvious if 
we consider that all chlorides are not muriates. Those substances 
which are by general consent called salts stand in a definite 
genetic relation to the corresponding acids (or, the hydric salts of 
the series), and it is inconvenient to have the same general name 
—chloride—applied to substances which do stand in this relation 
to hydrochloric acid, and also to those which do not. We may 
divide the chlorides into two groups, very different in character 
in their extreme members, and gradually shading into one 
another. We may take chloride of sodium as a representative 
of the one, and the chloride of phosphorus as a representative 
of the other. Chloride of sodinm is a muriate ; the chloride of 
phosphorus might be better described. We may call the acids 
, and acid anhydrides negative, the hydratic bases, anhydrous 
bases positive—arranged in a series, we find the series a cun- 
tinuous one from the most positive or basic oxides or hydrates 
to the most negative ; it is however convenient to have a zero 
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point, and it is no disadvantage if this zero point be an arbitrary | **Gelinotte” of Leguat, the nature of which had hitherto only 


one. When we come to express numerically the amount of 
positiveness or negativeness of these oxides and hydrates, it will 
be necessary to have a zero point, and a very convement one is 
that which corresponds pretty nearly to the generally understooil 
limit between bases and acids, and depends upon the direction 
in which the action takes place. 


SECTION C.—GEoLocy 


On the Cambrian and Silurian Rocks of Ramsey Lsland, St. 
Davids, by Henry Hicks, F.G.S.* 

In a report to the British Association in 1866, by the late Mr. 
Salter and the author, Ramsey [sland was mentioned as a part of 
the district which had been examined and a short description of 
the ro‘ks exposed there was given. At that time three distinct 
formitious in succession hal been recognised, and also correlated 
by th-ir fossil contents and lithological characters wth the Lia- 
gula flags, the Tremadoe group, and the Arenig group. Since 
then the author has further examined these beds, and recently 
along with Messrs. ITomfray, Lightbody, Nirshaw, and Hopkin- 
son, 

During these researches numerous new forms have been dis- 
covered in these rocks, and many additional and interesting facts 
observed. 1n a section at the north end of the island the follow- 
ing rocks oecur in succession :— 

1. Lingala Flags.—< series of hard silicious sandstones with 
grey flaky slate, about 600 fect in thickness, and containing 
Lingulda Davisiiin greit abundance but no other fossils save 
worm tracks and hurrows, and some plant-like markings. 

2. Tremadoc Gronp.—Bluish grey flag, and earthy grey rock 
of a tough texture, from Soo to 1,000 feet in thickness. Fossils 
are very abundant throughout the whole series, and nearly all the 
species as well as many of the genera are new. They comprise 
Brachiopods of the genera Lragula, Obolcia, and Orthis, and 
Lamellibranchs of the genus Cfwodonta. There are also tvo 
species of Orthoceras, a Theca, a Bellerophon, an Eucrinite and 
a star fish, and nine species of [rilobites belonging to the 
genera Dikelocephalus, Conocoryphe, Niobe, Asaphus, Cheirurus, 
and Cwlymenc, and a supposed land plant named Sophylou 
explanatin. Some of these genera are characteristic ot the 
Cambrian rocks, and others of the Silurian; and there are 
several forms which had not previously been discovered in 10:ks 
of so early an age. Until the discovery of these rocks at Sr. 
David's the Tremadoe group was supposed to be a local form1- 
tion only. 

3. Arenig Group.—.\ series of ironstained slates and_ flags, 
having a thickness of 1,000 feet. The fossils comprise Trilabites 
belonging to the genera Asaphus, Ogyeta, Oeglina, Trinuclens, 
Almpyx, Calymene, and Aguostus; also a Connlaria, Theca, 
Orthoceras, Bellerophon, Lingula, and Orthis, and about 20 
species of Graptolites. 

In this section the succession from the Cambcian to the Siln- 
rian rocks is probably better shown than at any other place in 
Britain. 


SECTION D.—BroLocy 
DEPARTMENT OF ZOOLOGY AND BOTANY 


Second Supplementary Report on the extinct Birds of the Mas- 
carcue Islands, by Alfred Newton, F.R.S. 


The speaker stated that a portion of the grant unexpended at 
the last meeting of the Association had been expended by his 
brother in a renewed examinatioa of the eaves in the island of 
Rod:igaez. This has been conducted by Mr. Gearge Jenner, 
lately Chief Executive Officer of the i-land. No detailed ac- 
count could at present be given. Several missing parts of the 
skeleton of Pezophaps, and of additional remains of the large 
Psitracine bird, described from a single fragmentary maxilla by 
Milne Edwards as Psittacus(?) redericainns, This mayfenable its 
affinities to be more exactly determined, and also allow more 
light to be thrown on ?. neauritiaius of Owen, Abird deseribed by 
Leguat, and hitherto believed to be extinct, had been found still 
to exist, and hal been described by himself as Pudcorsis ex- 
sa’, The remains of a Ralline bird, consilered to be allied to 
Ocydromus Milne Edwards, was disposed to identify with the 

“The discussion refercing to this paper occurs at p. 333 (after Mr. Hopkin- 
sun's paper.) 


been a matter of guess. 

Dr. Sclater saul it was well to bear in mind that Rodriguez 
was one of the stations where it was proposed to place a stalf of 
astronomers to observe the transit of Venus, and the oppor‘unity 
of carrying on ornithological observation at the same time should 
not be lost sight of. 


On the Perforating Instrument of Pholas candids, by Mer. 
John Robertson, 

The author attributed the perforating action of the animal to 
a rasping effected by the rotatory movements of the shell and 
also by putting the valves together. 

Prof. Allman said that the late Mr. Bryson, of Edinburgh, 
had observed the habits of the Pholas, and had come to the 
conc'usion that the boring was effected by the foot charged with 
silicious particles and acts like the leaden wheel of the 
lapidary. 

Mr. Gwyn Jeffreys was of opinion that in the whole of the 
perforating conchifera and some of the univalves the foot was the 
instrument of perforation, In Cardinm, Alactra, and especially 
Souler, a5 well as other bivalve mollusea, the posterior extremity 
of the shell was shaped to receive the foot which worked like a 
gardener’s dibble. In the case of Poles dictylus, My, Caillaud 
thoaght thit at Nantes the gneiss was perforated by the rasping 
action of the shell. Man might do this, bet it was doubrful 
whether it esuld be accomp4stied in this way by the Prolas. 
ln Zereto navalis he believed thar, as Sellius had shown in 1733 
in his work ‘*‘ Dz Teredine Marina,” the foot was the sole in- 
strument of perforation, and in this case the posterior extremity 
of the shell had a large excavation to receive the foot. Again, 
Pholadidca in a young state excavated by means of its foot, bat 
afterwards the aperture was closed by gelatinous matter, the ani- 
mal became encysted, and no further excavation took place. The 
limpet he had seen in Aberdeenshire excavate the rock to the 
depth of a tuurth of an inch, and this could only have been 
accomplished by the foot. In /%e/as also no part of the shell 
ean act at the bottom of the excavation. The prickles it was 
supposed were renewed ; but this could not take place throngh- 
out the shell, and many excavating shells had no prickles at all. 
Deshayes hal advocated the chemical theory; but this too had 
been exploded, as Deshayes himself admitted. 


Summary of Foucring Plants of Sussex, by W. B. Iemsley. 

Taking Babington’s Mannal (sth Edition) as a standard, the 
Flora of Sussex includes 1,059 species of flowerng plants, 
reckoning Ferns and Horsetails as well. ‘These last amount to 
only 33, or about 3 per cent. Roughly speaking 3 are Dicotyledons 
and $ Monocotyleduns; 881 per cent of the species are herba- 
ceons, and 113 woody; 27} per cent are annuals, and 72} 
perennial ; 12 natural orders clue rather more than half th: 
whole number of species; 76 of the species are maritime, anid 
56 pecaliar to the chalk, /yrola media, Habenaria albida, and 
Festuca sylvatica are outliers ot Watson's Scottish type not 
found in adjacent counties. The three species pecaliar to Sus- 
sex, Mayteuma spicatum, Lonicera Nylostenm, and Trifolium 
séeTlatene are probably all introductions, the last being certainly 
so. Inthe centre of the county the heath grows as high as 
three or four feet, and covers considerahle tracts of land. 

Prof. lawson in answer to a speaker who had inqnired the 
use‘ul purpose of these investigations into indigenous plants, and 
who had lamented the want of adequate knowledge how to keep 
them in their place, pointed out that the researches of Messrs. 
Lawes and Gilbert were likely to lead to practical methods of 
developing the n-e'ul constituents of pasture an} of restraining 
the growth of the undesirahle elements. lle was especially 
struck with the presence of Cemtazrca calcitrapa about Brighton, 
This he had generally seen as a ballast plant, and thought 
almost certainly an introduction. 


Diversity of Evolution under Uniform External Conditions, 
by Kev. John T. Gulick. 

The terms ‘‘ Natural Selection” and ‘ Survival of the 
Fittest” present dilferent phases of a law which cin act only 
where there is variation. Woes this variation ever produce from 
one stock di-tinct varieties and species, while the external con: 
ditions remain the samc? When a species is subjected to a new 
set of conditions, does the change that is brought abont in the 
organism expend itself in producing just one new species com- 
pletely fitted to the conlitions, or may it produce many that are 
equally fitted? Facts in the geographical distribution and varia- 
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tion of the terrestrial molluscs of the Sandwich Islands seem {o 
throw light on the subject. A forest region on the island of 
Oahu, 40 miles in length, and 5 or 6 miles in breadth, furnishes 
about 175 species, represented by 700 or Soo varieties. The 
average area occupied by each species 1s about § or 6 sqrare 
miles, though many are restricted to half that area. The valleys 
that lie on one side of the mountain range that traverses this 
district preserve, as far as we can observe, the same conditions ; 
but the varieties, and in some cases the species, found in each 
valley, differ from those found in any other. * 

If we would account for these facts on the hypothesis of evo- 
lution, it seems necessary to suppose: First, that these molluscs 
possess an inherent tendency to variation, so strong that all that 
is needed to ensure the divergence of type in the descendants 
from one stock is to prevent, through a series of generations, 
their intermingling with each other ; and secondly,’that either the 
tendency to variation in this family is very much greater than 
nsual, or their tendency to migrate weaker, and their opportuni- 
ties fewer than usual. An investigation of the conditions under 
which that species exist leads me to believe that the smallness 
of the areas occupied by each is due to freedom from that com- 
petition that retards variation in Continental species, rather than 
to any deficiency in the means of transportation, On the con- 
tinents, ‘‘ Natural Selection” arising trom severe competition 
with species that havea wide range, tends to prevent the develop- 
ment of varieties, and to give a wider diffusion of forms, that 
would otherwise be limited in their range, and variable in their 
type. 

Mr, Wallace agreed with the Rev. J. T. Gulick in his inter- 
pretation of facts which appeared to be exceedingly remarkable. 
fe had had the opportunity of working at a limited group of 
organisms in a small part of the world. The results he had 
described were a type of what took place over whole continents, 
and exhibit an example of variation and geographical distribu- 
tions, perhaps the most remarkable that occurs onthe surface of 
theearth. With the general principle that variation does not 
depend on difference in external condition, he altog: ther agreed. 
He thought in this matter that there was a confusion of two 
Gistinct things, even in some cases by Mr. Darwin himself. 
Variation was confounded with the formation of varieties. That 
it was not dependent on the change of conditions was evidenced 
by the fact that the varieties of domestic anima's ard plants were 
not due to this cause, but only to advantage heing taken of 
spontaneous variation and identical conditions. Horticulturists 
obtained new varieties of any plant that was introduced into cul- 
tivation by growing it upon a very large scale, and selecting 
the sports which were sure to occur. _In this case variation was 
accumulated by artificial selecticn, just as it is accumulated in 
nature by natural selection. This requires, as a ceniition of its 
action, a change of external conditions. We all know that 
closely allied, though distinct species, were found inhabiting dis- 
tinct areas—for example, islands; and with large continental 
areas it was the same. This had led to the very general idea that 
it was variation of condition over those areas which had produced 
the varieties, whereas it had merely selected them. In the Sand- 
wich Islands there was no difference of physical conditions 
adequate to produce this result. This was seen in the number of 
intervening forms which existed. It seemed due to the absence 
of any weeding-out effect. The land molluscs had hardly any com- 
petitors to struggle with, and no enemies, quadrupeds and 
reptiles being absent, and birds few. The rivers were small and 
would only distribute any ‘form through the same valley. All 
these conditions favoured this remarkable persistence of closely 
linked forms, 


SECTION G—MEcHANICAL SCIENCE 


On Rolding in a Seaway, uy Mr. W. Froude, F.R.S. 


This was a description of an apparatus for automatically record- 
ing the rolling of a ship in a seaway and the slopes of the waves: 

The fundamental principles on which the performance of the 
apparatus depends are (1) that when waves act on a ship or 
other floating body which would stand stably upright in still 
water, she will be for the moment in equilibrium if upright or 
normal to the mean or effective slope of the wave which she 
occupies ; andif she possess a given righting force when inclined 
to a given angle in still water, she will be urged by approxi- 


* A fuller statement of the fact has been given in an article on “ Variation 
ef oe related to thetr Geographicat Distribution,” in NATURE July 
18th, 1872, 
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mately the same righting force towards the normal position in 
wave water, if she at any moment deviate from it by the same 
inclination. (2) A plumb line or pendulum, if its point of sus- 
peusion be at or very near the ship’s centre of gravity, will be 
for the moment in equilibrium if it occupy the normal position, 
and if it have a very short period of oscillation it will instantly 
assume that position throughont the changes of the wave slope. 
These two propositions are but expressions of the interdepen- 
dence which exists between the charge of translatory motion 
which at any moment affects a mass or particle of matter, and 
the direction at the same moment proper to any force-direction- 
index carried by the man, whether it be a plumb-line, which lies 
in the direction, or a spirit level, which lies at right angles to it ; 
the direction being simply the resultant of gravity, and of the 
disturbing forces which at the moment affect the mass. Mr. 
Froude described his apparatus as follows :—A revolving cylinder 
covered with paper and turned by rough clockwork receives the 
marks made by several pens. One ot these pens records time, 
jerks being given it at successive cqual intervals by an exact 
clock. The apparatus being placed at the centre of gravity of 
the ship, a pendulum of very short period and considerable 
power, oscillating in the plane transversely with the keel, records 
continuously by a second pen the angles made at each moment 
by the ship, with the mean or effective wave slope, that is to say, 
her relative inclinations. Another pen, actuated by a rocking 
arm kept level by the observer on deck, who points it to the 
horizon, records the angle made at the same moment by the ship 
with the horizon, that is to say, her absolute inclinations. 
From the records thus obtained, the amount of the roll 
of the ship with regard to the wave slope is at once shown, 
and the form of the wave can be easily werked out graphi- 
cally, the wave slope at each moment being simply the 
difference between the records produced by the pendulum pen 
and the horizon pen respectively. But the graphic integration of 
the results supplied by the pendulum pen, if correctly performed, 
supplies what might be called the theoretical measure of the 
oscillations, which the ship ought to have performed with regard 
to the horizon during the period embraced in the record. Tor 
the pendulum record itself supplies, throughou*, a measure of the 
accelerating force by which the ship’s oscillation is governed ; so 
that the integration of this gives a diagram representing the 
angular velocity which the ship should theoretically have 
acquired under the operation of that force. And the integra- 
tion of the velocity diagram in turn gives the sequence or 
total of motions which the varying velocity involves. The 
performance of these integrations involves indeed a correct 
knowledge of the ship’s dynamic constants, but these, so far as 
they are not already known by calculation, mcy-pe readily 
obtained by a single experiment with the ship in dei water, 
where, if she be artificially brought into oscillation (an operation 
easily performed), and the instrument be made to record the oscil- 
lations as they subside under the influence of resistance, the 
natural period of her oscillation is at once known, and the coeffi- 
cient of resistance is deducible in a shape which is apy roximately 
applicable to the ship’s seaway oscillation, All the conditions 
required for the integration are thus supplied. | Several series of 
diagrams thus obtained by the osciilation of ships in a seaway 
have been thus integrated, and the theoretical oscillations accord 
so completely with the recorded oscillations that the fundamental 
elements of the theory of rolling have been most satisfactorily 
verified. Mr. Froude said he had more recently contrived and 
executed an apparatus which would substitute an automatic 
record of the ship’s absolute inclinations for that supplied by the 
observer on deck, as above described. For this purpose he 
employed a heavy stationary wheel, which was so delicately 
supported as to be incapable of receiving any rotation from the 
motion of a ship. This wheel, if placed transversely in the ship, 
would remain still at rest—that is to say, without rotation—and 
would thus, while the ship performed oscillations of rotation 
under it, communicate to one of the tracing pens a virtual 
motion along the record cylinder, so as to form a continuous 
record of the ship’s absolute inclinations. | The wheel is 3 ft. in 
diameter and 200]b. in weight. Through the boss is carried 
out a strong steel axis, the prolonged ends of which are coated 
with hardened steel. The axis thus prolonged rests between 
two pairs of rocking arms, the ends of each pair forming a kind 
of V. The ends ot the arms are, in fact, hardened steel plates, 
forming segments of circles struck from the axes or centres on 
which the arms rock, so that they are virtually portions of the 
circumferences of very large friction rollers. In order still 
further to reduce the friction of the working parts, the axes of 
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the rocking arms have been finally reduced to hardened steel 
pins of small diameter, and so mounted that their motions, when 
of small range, should be rolling not sliding motions, and great 
delicacy is thus obtained. ‘The centre of gravily is brought to 
within 0'0065 in. of the axis of suspension, and the time of a 
single swing is over thirty-five seconds, Yet so great is the 
delicacy of the suspension, a weight of s;s55 part of that of 
the wheel itself, if placed at its extreme rachus, will produce an 
oscillation of rf in, ia range, and which will contiaue for many 
minutes ; or if the wheel be moved go° from its position of rest, 
the oscillations will coatinue for nearly twenty minutes, the 
movement being so slow and solemn as to impress on the mind 
of an observer who had not seen it put in motion that the action 
was sclf-ongiaated, or induced by som2 mysterious agency. 
‘The oscillation of a ship can scarcely communicate any motion 
at all to the wheel, and any minute rotation which is, in fact, 
communicated will assume the form of an oscillation, having so 
long a ‘* period” that its effects will be easily separable from 
those proper to the oscillation of the ship. Thus the indications 
will be more exact than those produced by the rocking arm on 
deck. This improved apparatus las not yet been tried, but is 
ready, wailing a suitable day for trial on board a ship at Ply- 
mouth. 

Mr. Froude stated that though the apparatus he had described 
was purely his own invention, it had interested him greatly to 
learn recently that an arrangement substantially identical with 
that combination ;which he first described had about two years 
previously been invented and successfully used by an able 
French naval architect (M. Bertin, of Cherbourg), with whom, 
putly in virtue of this circumstance, it has since been his good 
fortune to become acquainted and to correspond. It was, how- 
ever, a satisfaction to him that he was at the present time ahead 
of his friendly competitor in the race, so far as regarded the 
delicately-hung heavy fly-wheel which was to furnish an auto- 
matic constant record of the anzles or absolute rolling or devia- 
tions from the horizontal assumed at eash moment by the ship. 


SOCIETIES AND ACADEMIES 
Paris 


Academy of Sciences, Aug. 5.—Prof.' Cayley presented a 
memoir on Orthogonal Surfaces.—M. E. Becquerel communi- 
cated a spectroscopic analysis of the light emitted by the phos- 
phorescent uranium compounds.—M. Daubrée presented a note 
on the discovery of a second meteorite, which fell on the 23rd of 
July Jast, in the canton of St. Amand (Loir-et-Cher). This 
appears to have formed part of the fall noticed at the meeting 
of the Academy on July 29.—A long letter, illustrated with 
figures, from Father Secchi, on the solar eruption observed on 
July 7, and on the phenomena which accompanied it, was com- 
municated. In this paper the author referred to the phos- 
phorescent light emitted by certain animals, and upon this subject 
MM. de Quatrefages, Milne-Edwards, and E. Becquerel made 
some remarks.—M. Dumas read an important memoir on alco- 
holic fermentation, and a note on the ferments belonging to the 
diastase group.— MM. Favreand Valson presented a continuation 
ot their researches upon crystalline dissociation.—M. G. Ville 
presented a memoir on the quick quantitative determination of 
phosphoric acid. —A note by M. Honzeau, on the decolorising 
power of concentrated ozone, was read, and upon this M. P. 
Thenard made some remarks.—M. Wurtz presented a note by 
M. E. Grimaux, on some derivations of tetrachloride of naphtha- 
line.—A note was read by M. Sirodot on a bone-deposit situated 
at the foot of Mont Dol, containing hones and teeth of elephant, 
horse, ox, rhinoceros, and other mammals, generally broken and 
often calcined, with a few fragments of flints and at least one 
stone implement.—-M. C, Sainte-Claire Deville presented a note 
hy M. Gorceix, containing a summary of the phenomena pre- 
sented by the volcano of Santorin at the close of the eruption 
of 1866, or from December 1869, to October 1871.—M. T. 
Lestiboudois presented a note on what he calls heterogeneous 
Dicotyledons, or those which do not produce their new tissues 
exclusively in the generative zone between the wood and the bark. 
—M. Duchartre communicated a note by M. J. Duval Jouve on 
a form of epidermic cell which appears to be peculiar to the Cyper- 
acex.—M. de Quatrefiges read a memoir on the Mincopies and 
the Negrito race in general, containing a discussion of the charac- 
ters of the Andaman islanders, and of their relations to the other 
black races of man.—M. Blanchard presented a note by M. J. 
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Kunckel on the development of the striated muscular fibres in 
insects, in which the author maintains that th2 primisive element 
of the muscle is acell, which, by its elongation, forms the fbrilla, 
the fibre or primitive bundle being a szcondary formation.—M, 
Blanchard also communicated a note by M. A. Tillot on the 
embryonic form of the Hairworms (Gordins), ia which the de- 
velopment of those parasites from the egg is descr bd, and they 
are shown to possess, in the embryonic s‘ate, some analogy 
with the Achinorhyuchi.— note by M. J.Gerbe on the formation 
of the adventitious products of the ovum of the l’las ostomi was 
presented by M. C. Robia. 

August £2.—Prof. Cayley communicited a contiauation of his 
memoir on orthogonal surfaces. —M. Yvon Vallarc:au presented 
a further memoir on the applicatioas of his new theorem of 
general mechanics to the equilibrium of gases. —General Morin 
presented a report upon a memoir by M. Graeff, on the action 
which the breakwater of Pinay exerts upon the floods of the 
Loire at Roanne.—A note on the vibrations of cords and rods in 
liquids, by M. E. Gripon, was read.—M. Pasteur presented a 
note, by M. E. Branly, on the measurement of the intensity of 
currents by means of the electrometer.—A note, by MM. Broun, 
ou magnetic variations observed at Trevandrum during the 
eclipse of December 11, 1871, was presented; as also a note 
containing observations of meteors at various s‘ations on August 
9, 10, and 11, by MM. Le Verrier and Wolf.—A short note on 
the observations relating to presence of magnesium in the chro- 
mosphere of the sun, by M. Tacchini, was transmitted by M. 
Faye.—MM. Favre and Valson presented the continuation of 
their thermo-chemical researches upon crystalline dissociation, — 
M. Berthelot presented a note on the partition of a base between 
several acids in solutions, in which he treated of the monobasic 
acils ; and M. Pasteur communicated a note, by M. E. Jung- 
fleisch, on the conversion of right tartaric acid into racemic acid 
by exposure to heat in the presence of water.—M. Damas called 
attention to some researches, by M. Latimau, on 2y/luvera vas- 
tatrix.—M_ Lrongniart presented a detailed report upon a most 
important memoir, by M. Grand-’Eury, oa the Carboniferous 
flora of the Department of the Loire. 
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THURSDAY, SEPTEMBER 19, 1872 


PH OLA LO DSA 
II. 


| ge habits of the fungus which produces the potato 

disease, Botrytis or Peronospora infestans, have 
been closely investigated by Montagne, De Bary, and 
Berkeley. The latter gentleman has described its life- 
history in the Gardener's Chronicle, and the editor of that 
paper kindly permits us the use of the accompanying 
woodcuts, which illustrate Mr. Berkeley’s paper. The 
fungus bears abundance of spores on the tips of the 
branches, the mycelium, or spawn, burrowing amongst 
the cellular tissue of the leaf and causing rapid decompo- 
sition, while the vertical threads which branch and bear 
the spores, find their way through the stomata, or leaf 
pores. The spores themselves, falling on different parts 
of the plant, germinate, and, penetrating the tissues, pro- 


1. Peronospora infestans. 

2. The sume, burrowing among the t'ssues of the leaves, and making its 
way through the stumata. 
duce a brawn tint, not only in the cells with which they 
are in immediate contact, but also in the adjacent cells. 
In addition to these spores, or, more correctly speaking, 
conidia, the fungus produces also zoospores, or moving 
spores, furnished with the well-known movable threads or 
processes, and which are differentiated from the contents 
of some of the ordinary spores. These bodies, like the 
ordinary spores, germinate and penetrate the tissues, 
producing the same brown tint, and in the same way as 
the kind already mentioned. 

The fungus was unknown to the older mycologists, 
having, at all events, nevcr attracted attention before the 
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first great outbreak of the potato-blight in 1845. It is not 
quite peculiar to the potato, being found also occasionally 
on other plants belonging to the natural order Solanacez, 
especially on the fruit of the tomato. The first indication 
is the well-known brown spots on the Icaves of the plants ; 
but by the time it manifests itself in this manner, its 
mycelium has already made deep inroads into the cellular 
tissue of the leaf and stem, and cure is well-nigh hopeless. 
The cutting-off of the haulm close to the ground will 
generally prevent the spread of the discase to the tubers, 
but this remedy is at the risk of destroying the quality of 


ae 


3+ Spores, or, more properly speaking, conidia, germinating. 
fs 4. The same, sown artificially, and penetrating the tissues after eighteen 
ours. 


5. Spores with contents differentiated, 

6. Zoospores. 

7 Zoospores germinatin>. 
the crop, since it is impossible for the tubers thoroughly 
to mature after the entire removal of the vegetative 
organs. The growth of the fungus is greatly promoted by 
wet weather, and the “sowing” over the crop of lime, 
which acts as a powerful desiccant, is therefore a natural 
remedy, as also is the application of soot, the properties of 


8. Zoospores sown artificially in the stem, and after twenty-four hours 
penetrating the tissues and entering the intercellular spaces. 
carbon as a disinfectant and absorbent of gases being so 
well known. Prof. Gardner states that the diseased 
tuber is strongly alkaline, from the presence of ammonia, 
the sound potato having an acid reaction. Since, also, we 
are commonly visited by heavy showers during the latter 
part of July and early part of August, the period when 
the disease generally first decidedly manifests itself, it is 
probable that the advice of the Gatdener’s Chronicle is 
sound, to plant chiefly early varieties, and lift early, 
though this will involve some loss to the productiveness 
ofthe crop. On allthese points, however, we are greatly 
in want of the authoritative opinion of practical men, the 
result of a careful series of experiments from which all 
accidental causes have been eliminated. The Royal 
Horticultural Society has a fine opportunity of performing 
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a most important service to practical agriculture by the 
institution of a series of crucial experiments in its ex- 
perimental grounds at Chiswick. 

Dr. Hooker’s statement that the starch of the diseased 
potatoes is not affected by the parasite, but retains its 
nutritive properties, is worthy of more attention than it has 
yet received. He recommends rasping the p ‘eled tubers 
upon a grater into a tub of cold water. In a few minutes 
the starch will be found to have sunk to the boitoin, and 
the diseased matter, woody tibre, &e., will be suspended 
in the water, and should be poured away with it, Fresh 
water should then be added, the starch stirred up, and 
again allowed to settle. Two or three of such washings 
will remove all impurities, and render the starch fit for 
use. If thoroughly dried it will keep for any time, and 
can be used as arrowroot for puddings and cakes, and for 
mixing with flour as bread. This plan is open to obvious 
objections, bath from its tediousness, and from the fact 
that when the disease has made any considerable 
progress, the smell is so offensive as to render both 
the peeling and the grating ulike impossible to 
those possessed of ordinary olfactory perception. De 
Hooker, however, states that the plan was suc- 
cessfully pursued in 1845 and 1846 by the villagers of 
Hitcham under the direction of the late Rev, Prof, Hens- 
low ; and it seems incredible that chemical science should 
be unable to devise some practical and economical method 
for separating a wholesome sabstaace of such enormous 
yalue in the bulk from the noxicns ingredients. 

Although the immediate cause of the potato disease has 
been clearly determined, as has beea stated above, to be 
the attacks of a parasitic fungus, yet we are by no mcans 
prepared to agree with the conclusion of a distinguished 
writer,* that it “seems quite absurd, when the whote 
rateonale of the potato diseass has been so carefully cx- 
plained, to look for an expianaiion in mere climatic con- 
ditions, exhaustion, weakness of constitution, or any of 
the empirica) causes which are so often brought forward.” 
The Peronospora is undoubtedly the proximate cause of 
the disease ; for the ultimate cause we may have to look to 
a very different set of circumstances. It is probable that 
many epidemic diseascs, both of men, animals, and plants, 
are caused by parasitic fungi; yet the attacks of the para- 
site may be favoured by special climatal or other con- 
ditions. We know that many animal plagues can be 
absolutely eradicated by the removal of the conditions 
which favour the propagation of the pest. The idea hinted 
at in our article last week that epidemic diseases may be 
expected in periodically recurring cycles is at least one 
deserving further investigation, and is supported by some 
curious facts, No reason has been given why the potato 
blight should have broken ont so violently in 1845, when 
we had experienced before that many as ungenial summers 
during which it did not make its appearance, nor why it 
should have appeared simultancously in so many remcte 
countries—in St. Helena and Canada as virulently as in 
Europe—where the climatal conditions are altogether 
different ; 1860 and 1872 are also not the only wet and 
thundery summers we have known during the last 
twenty ycars, It is quite possible that cosmical condi- 
tions may at definite intervals favonr the disease, but that 
it may be developed only when certain other special con- 


* Rev. M. J. Berkeley, in Garavaer's Chrontch, Nov. 4, 1871. 
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ditions co-operate with these. We refer in another 
column to the systematic investigation now bcing carried 
on in France and Portugal as to the cause of the vine 
disease, 

The period of maximum sun-spots of between eleven 
and twelve years, as shown by the researches of De La 
Rue, Stewart, and Loewy, falls in 1848, 1860, and 1872 ; 
and it is very singular that history seems to point to 
nearly the same approximate period for great national 
epidemics. Thus, according to Hecker’s “ Epidemics of 
the Middle Ages,” the dates of the five great visitations 
of the sweating sickness in this country were 1455, 1506, 
1517, 1528, and 1551, the epidemic being accompanied on 
almost every occasion by other pestilences in man and 
beast in this and other countries, or by general failure of 
crops. We have, of course, no means of ascertaining 
the condition of the surface of the sun during those years ; 
but itis at least a singular coincidence that 29 cycles of 
1171 years bring us from 1551 to 1872. 

We do not wish to lay more stress oa these curious 
facts than they deserve, but simply to indicate the number 
of points of view from which the subject may be investi- 
gated. To have ascertained accurately the immediate 
cause of the potato disease is no doubt a great step 
gained ; but the scientific mcthod will not allow us to stop 
here. We must do our best to penetrate further into the 
arcani of Nature, and bring all the resources of Science 
to bear to investigate the conditions which appear to 
favour the appearance and spread of the invader, and the 
means which promise the greatest chance of success to 
repel his attacks. 


GLADSTONE'S LIFE OF FARADAY 
Michael Faraday, By J. W. Gladstone, Ph.D., F.R.S., 
&c. (London: Macmillan and Co., 1872.) 
HERE can be no doubt that a life of Faraday suit- 
able for the general public was much needed. 
Dr. Bence Jones's work, thongh full of interest to scicn- 
tific men, and to those who knew Furaday personally, was 
toovoluminousand too lacking in‘cohesion to be very widely 
read. Dr, TyndalPs brilliant sketch fascinated the reader 
with the scientific aspect of the life it recorded, but left 
one longing to know “ the inner supplement to that noble 
ouuvard life” of Faraday. Dy. Gladstone’s memoir very 
largely meets the wants we express. 

There are few men better fitted to write a life of Fara- 
day than Dr. Gladstone. Not only was he the personal 
friend of Faraday, associated with him in the manage- 
ment of the Royal Institution, and in scientific inquiries 
connected with the Trinity House, but, what is more 
important, their pursuits and sympathies ran in nearly 
parallel paths. And so witha loving hand Dr. Gladstone 
has gathered the materials for his memoir. These are 
drawn only to a small extent from sources with which we 
are already familiar, for the author gives us the benent of 
his own recollections, and also numerous incidents from 
the many private sources of information to which he has 
had access. A delightful freshness and personal intercst 
are thus given to the narrative. Here, for example, is 
an anecdote that will be new to most of our readers, and 
which illustrates the quiet humour which Faraday possessed 
One evening at the Royal Institution, when a lecture on 


Sep, 19, 1872] 


NATURE 


A4It 


the English language was being delivered, the lecturer 
mentioned as a common vulgarism the habit of using 
“don’t” in the third person singular, and cited, as an in- 
stance, “He don’t pay his debts.” Faraday, who was 
sitting in his usual place to the right of the lecturer, im- 
mediately exclaimed aloud, “ That's very wrong !” 

A very striking story was related to Dr. Gladstone by 
Cyrus Field. It is a sequel to the very circumstance 
that Dr, Tyndall has chosen as an example of Faraday’s 
wonderful insight into nature, so like “a divining power.” 
When Mr. Field was making the preliminary arrange- 
men's for that great enterprise with which his name will 
always be associated, he sought Faraday’s advice on the 
electrical questions involved in a transatlantic cable, 
Faraday told him that he doubted the possibility of 
getting a message across the Atlantic. Mr. Field saw that 
this fatal objection must be settled at once, and begged 
Faraday to make the necessary experiments, offering to pay 
him properly for his services. The philosopher, however, 
declined all remuneration, but worked away at the ques- 
tion, and presently reported to Mr, Field—‘It can be 
done, but you will not get an instantaneous message.” 
“ How long will it take?” was the next inquiry. “Oh! 
perhaps a second,” “Well, that’s quick enough for me,” 
was the conclusion of the American ; and the enterprise 
was proceeded with. This is an important incident, for 
not only does it show the readiness with which Faraday, 
when appealcd to, freely lent himself to aid any ‘scientific 
work, but it also indicates the confidence with which he 
applied the results of the laboratory to the grandest 
practical operations, 

There are many other parts of Dr. Gladstene’s memoir 
that we have marked for quotation, but our space will 
not allow us to do justice to the book by extracts. With 
pleasure we refer our readers to the volume itself, which 
is distinguished throughout by the modesty and self-for- 
getfulness of its author, its earnest tone, and the entire 
absence of all technicalities. 

Dr. Gladstone will, however, permit us to indulge in a 
little friendly criticism on the arrangement of his mate- 
rials, The memoir is divided into five parts—first, 
“the story of Faraday’s life” is told us; then comes 
a “study of his character;” after which we have “the 
fruits of his experience,” followed by “his method of 
working ;” and in the last section we are shown “the 
value of his discoveries.’ With all deference to the rea- 
sons—no doubt well considered—which induced Dr. 
Gladstone to arrange his memoir thus, we venture to 
think that such a division is inartistic, and at first sight 
apt to repel a thoughtful mind. For is it not a slight 
upon the intelligence of his readers if an author pre- 
sumes they cannot draw the study of a man’s character 
nor “the fruits of his experience ” from “the story ef his 
Iter 
every one must agree is admirably done, we come upon 
a collection of incidents in Faraday’s life, and ane:dotes 
illustrating his charecter, that lose much of their force, by 
being massed together for a predetermined effect. It is the 
very spontaneousness and unobtrusiveness of the words 
and actions of a noble character that constitute their 
real claim to our admiration. And therefore we think it 
would have been far better if the author had woven into 
the life of Faraday the numerous incidents he has col- 


Moreover, after having read the first part, which | 


lected, rather than have let them lose their charm by a 
process of classification, 

But if the arrangement is, in our humble opinion, not 
quite perfect, it certainly is the only blemish we can find in 
the work, Itisa biography that will be read with interest 
by every intelligent person, and can be thoroughly en- 
joyed by those who are quite ignorant of science. It is a 
capital book for the youth of the present day, and among 
many of them we trust it will arouse a noble enthusiasm. 


Now let us turn from the book to the man. Our readers 
do not need us to remind them of the history of Faraday, 
a history, which viewed in the grand achievements of his 
life, is so simple as to be almost sublime. Everyone 
knows that from a bookbinder’s apprentice he lifted him- 
self to the highest position in the scientific world. Here 
we may remark that we doubt whether a truly heroic 
nature has ever been quite covered up by the crowd of 
humanity. A great soul is a hero anywhere, and will win 
the recognition and often the worship of mankind, in 
spite of every obstacle, Faraday was an example of this. 
Fer the first twenty years of his life who knew him? 
What was his residence but a mere number in a back 
street? But before his death who did zof know him? 
Every scientific society had laid a tribute of admiration 
at his feet, and he received letters inscribed to “ Professor 
Faraday, member of all Academies of Science, London.” 

As his fame grew, and it became possible for him to 
make his name profitable, and realise thereby a con- 
siderable fortune, he permitted no selfish consideration to 
influence his career. Prompily rejecting that income 
which came from the sacrifice of his investigations, he 
obeyed the voice that said to him, “ IVésdom is the prin- 
cipal thing, therefore get wisdom.” So for fifty years one 
lofty idea animated his thoughts and sustained his inde- 
fatigable labour. His life became the ideas of what a 
philosopher’s life should be, written only in the imperish- 
able work he has done. Accepting no reward for his 
labcurs, declining any title or elevation of rank, seeking 
no public applause, living and dying in retirement and 
comparative poverty, Faraday consecrated himself to his 
work, and freely left to the world the magnificent revela- 
tions of a genius devoted to Nature. This surely is the 
life of a hero: noble devotion combined with utter un- 
selfishness, the characteristics of a Cromwell, a Bruce, or 
a Garibaldi, 

Though Faraday lived in retirement, and spent most or 
his hours in the laboratory, few men have passed a 
happier lifetime. No doubt the orderly and sustained 
simplicity of his daily life was ene cause of the perpetual 
gladness of his heart. He confined his thoughts chiefly 
to his work and his home, and he regulated his life in the 
most methodical and natural manner. This may be seen 
from a little incident mentioned to the writer by Mr. 
Faraday’s early friend, the late Mr. Benjamin Abbott. 
Some thirty years ago Mr. Abbott called to sce Mr, 
Faraday, whom he had not met for many years. On 
inquiring at the Royal Institution the hall-porter told him 
that Mr, Faraday was at work, and could not be seen by 
anyone, indeed, that he dare not even take a visitor’s 
card down to him. On Mr. Abbott’s explaining that 
he was an old friend, the hall-porter suggested, with an 
obliging politeness which is conspicuous there still, that, as 
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it was near one o’clock, Anderson (Faraday’s faithful 
assistant) would soon be going to his dinner, when pro- 
bably he might catch sight of Mr, Faraday coming 
upstairs. Mr. Abbott waited ; punctually atone Anderson 
emerged froin the laboratory, Mr. Faraday followed, and, 
recognising his old friend at once, begged him to join | 
then at dinner. “ For,” added Faraday, “Iam a Goth 
you know, and always dine in the middle of the day.” 
At dinner Faraday told Mr. Abbott a characteristic 
story about Anderson; how one morning during his 
glass experiments he found his assistant had been stoking 
the furnace all night long. Faraday had told him to 


_his intimate friends never meant for publica‘ion. 


keep the fire up, and omitting to release him in the 
evening, Anderson, with his soldier’s excellent experience, 
stuck to his post till he received the next orders from 
his master. The fact that this simple obedience was all 
the assistance Faraday ever had increases the astonish- 
ment with which one regards the extent of his labours. 
The secret of the massiveness of Faraday’s work was 
no doubt that he felt he had oze aim before him, and 
therefore he rigidly kept from himself everything that 
would fritter away his time ; political and commercial 
matters were passed by ; he had his warfare to accom- 
plish, and “no man that warreth entangleth himself with 
the affairs of this life.” 

Whilst Faraday found it necessary to shut out society, 
he enjoyed a social gathering, especially a family of 
children, whom he would amuse by dexterous expceri- 
ments in glass-blowing, or with other less scientific 
manipulation. He liked occasionally to take his nephews 
to the pantomime, himself enjoying, as he said, “ the im- 
mense concentration of means which it requires.” Or he 
would attend in his early days, as Dr. Gladstone tells us, 
“the artistic and musical conversaziones at Hullmandel’s, 
where Stanfield, Turner, and Landseer met Garcia and 
Malibran; and sometimes he would join this pleasant 
company at supper and charades, at others in their cx- 
cursions up the river in an eight-oared cutter.” 

His delight in giving others pleasure showed itself con- 
tinually. Hewasconsiderateand courteous tothelowest ser- 
vant at the Royal Institution. The writer can testify to the 
enduring impression made by his words of kind en- 
couragement and acts of thoughtful friendship towards 
the assistants in the laboratory. As Dr. Bence Jones well 
remarks, his humility had a living root in his religion. 
Of the intense earnestness of the religious aspect of his 
nature, it does not become us here to speak ; he did not 
talk, but he lived Christianity. He rose above his pecu- 
liar creed. In no sense contracted or censorious, he shed 
a warm radiance on all with whom he came into contact. 
It was impossible to dwell in his presence without feeling 
all that wasbest in one’s nature rising to the surface. 
Most tender and touching were the words he addressed 
to sorrowing friends. What a depth of affection is 
revealed by the following letter, written to a lady who 
had recently lost her husband :— 


“Believe that I] sympathise with you most deeply, for I 
enjoy in my life-partner those things which you speak of 
as making you feel your loss so heavily. 

“Tt is the kindly domestic affections, the worthiness, 
the mutual aid in sorrow, the mutual joy in happiness 


which has existed, which makes the rupture of such a tie 
as yours so heavy to bear; and yet you would not wish | 
it otherwise, for the remembrance of those things brings 


solace with the grief. 1 speak, thinking what my own 
trouble would be if I lost my partner, and I try to com- 
fort you in the only way in which I think I could be 
comforted.” 

We are reminded by this and other letters of Faraday, 
that the inner life of a man is best scen in thc letters to 
la 
Faraday’s exquisite letters, exquisite because so u'terly 
artless, are revealed the happy, loving spirit, anc, as Mr, 
Ruskin would say, the “ fiveness of nature” he possessed. 

Another striking characteristic of Faraday was the 
quict and unostentatious manner in which he did every- 
thing. His style of lecturing was so simple and easy as 
to appear effortless. This apparent absence of effort is, 
however, the climax of self-culture. A man only docs 
that perfectly well which he does without the evidence of 
exertion. Faraday had reached this point through the 
mental discipline to which he habitually subjected him- 
self. He translated into practice the words in which he 
expresses his own “ strong belief that that point of self- 
education which consists in teaching the mind to resist 
its desires and inclinations until they are proved to be 
right, is the most important of all, not only in affairs of 
natural philosophy, but in every department of life.” 

With all this stern reality there was also a fine poetic 
fancy in Faraday. To him the Universe was no machine, 
His was “a face-to-face, heart-to-heart, inspection ot 
things,” and this, as Carlyle says, is “ the first characteristic 
of all good thought in all times.” Scientific phraseology 
never hid from him the grandeur and mystcry that at 
bottom lies in everything, A thunder-storm was to him 
no mere affair of positive and negative electricity, no 
mere discharge of electric potential, but something in- 
finitely beyond all this—“ a window through which he 
looked int» Infinitude itself.” Dr. Gladstone tells us “ he 
would stand gazing at the lightning, a stranger to fear, 
with his mind full of lofty thoughts, or perhaps of high 
communings. Sometimes, too, if the storm were at a 
little distance, he would summon a cab, and in spite of 
the pelting rain, drive to the scene of awful beauty.” A 
friend thus met him once at Eastbourne, “in the thick of 
a tremendous storm, rubbing his hands with delight 
because he had been fortunate enough to see the lightning 
strike the church tower.” 

Weare told that a new fact “seemed to charge him 
with an energy that gleamed through his eyes and quivered 
through his limbs.” The writer remembers an illustration 
of this, when Dr. Tyndall brought Mr. Faraday into the 
laboratory to Icok at his new discovery of calorescence. 
As Faraday saw for the first time a piece of cold, black 
platinum raised to a dazzling brightness when held in the 
focus of dark rays, a point undistinguishable from the air 
around, he looked on attentively, putting on his spectacl.s 
to observe more carefully, then ascertained the conditions 
of the experiment, and rey eated it for himself ; and now 
quite satisfied he turncd with emotion to Dr. Tyndall and 
almost hugged him with pleasure. And so on another 
occasion, when Prof, Plucker was showing in the laboratory 
some lovely experiments with vacuum tubes, Faraday 
literally danced with delight round the electric discharge, 
exclaiming, as he gazed at the moving arches of light, 
“Oh! to live always in it !” 

We have said enough. Our readers will forgive us for 
recalling a character which many of them know far 
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better than the writer. But we are never tired of con- 
templating a nature so singularly beautiful as that of 
Faraday. Whether we think of him as pourtrayed by 
Dr. Bence Jones, Dr. Tyndall, or Dr. Gladstone, or by 
Prof. Helmholtz, Dumas, or De la Rive, the picture is 
still the same ;— 

“‘Tlis life was gentle ; and the elements 


So mix’d in him, that Nature might stand up 
And say to all the world, ‘This was a Man!’ ” 


W. F. BARRETT 
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| Tae Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
comearvetications. | 


American Stone Arrowheads 


T am glad to perceive that Dr. Abbott has called attention to 
the variations in form among North American stone arrowheads, 
although he cannot admit the correctness of some of the remarks 
1 have incidentally made on this subject in my ‘ Ancient Stone 
Impl:ments of Great Britain.” At the time when that work 
went to press, I was not in possession of Dr. Abbott’s ‘* Stone 
Age in New Jersey,” if, indeed, it had appeared, and in describ- 
ing the various North American forms, for want of other autho- 
vities I principally r-ferred to Schoolcraft, Squier and Davis, 
and Prof. Daniel Wilson, some of whom Dr. Abbott appears to 
consider as somewhat antiquated. 

It is not to be supposed that my acquaintance with the collec- 
tions in tbe United States shonld in any way approach that of 
Dr. Abbott, as I have never visited America. My views as to 
the prevalence of different types were, however, mainly founded, 
nut on printed descriptions, but on actual specimens preserved in 
collections in this country, iny own among the number ; and 
with all deference to I)r. Abbott, who has kindly promised to 
send me the specimens on which he bases his remarks, I think it 
will be found that his views, even if completely applicable to 
New Jersey, will hardly hold good throughout the northern part 
of the Umted States and Canada. ‘The principal points on 
which he disagrees with me are— 

1, As to the arrowheads with a notch at the base on either slde 
constituting a prevailing type in North America. 

2. As to the leaf-shaped form being very rare, 

3. As tothe chipping being for the most part but rongh, as 
compared with that exhibited on the arrowheads found in 
Britain. 

1. As to the first point, Dr. Abbott does not appear to appre- 
ciate the difference hetween ‘‘a” and ‘‘the;” and though it is 
possible that otber forms of arrowheads are found in America 
in equal numbers with those such as 1 have mentioned, yet I 
think he would agree with me, if he were comparing a series, 
fiom North America with one from some other country, in re- 
cognising those with a notch at the base on either side as offering 
one of the prevailing types. 

2. As to the leaf-shaped form being very rare, I may observe 
that among the thirty-eight figures of arrowheads given by Dr. 
Abbott in his “Stone Age in New Jersey” only one is leaf- 
shaped, though he mentions the plai leaf-shaped form as the 
prevailing variety of the leat-shaped arrowhead and its modifica- 
tions. In my own collection, comprising upwards of 160 Noith 
American arrowheads, there are unly six that can be termed leaf- 
shaped, and but two of these are really typical specimens of the 
jorm., ‘These two have come into my possession since my book 
was written. If not *‘very rare” I think the form must be re- 
garded as comparatively rare. 

3. Lastly, as regards workmanship, Dr. Abbott seems not to 
have observed that my statement as to the roughness of chipping 
was quahfied with the words “for the most part.” Anyone 
comparing a collection of stone arrowheads from North Amcrica 
with one formed in britain or Ireland would, I think, at once 
aomit that, as a whole, the latter were more finely and delicately 
chipped. Or, again, comparing Dr. Abbott’s illustrations with 
mine the same genera] conclusion will be attained. Even the 
most elegantly tormed American specimens that I have seen 
cannot compete in delicacy of workmanship with some of the 
English examples, such, for instance, as those represented in 
my Figures 317, 315, 319. I can only say that if Dr, Abbottor 


any other American collector will kindly send me some specimens 
equally well-chipped, I shall be proud to add them to my collec- 
tion, and not too proud to acknowledge any errors into which I 
may have been betrayed through insufficiency of knowledge. 
JouN Evans 
Nash Mills, Hemel Hempsted, Sept. 14 


Botanical Terminology 


Borany is now being tanght to large numbers in public and 
middle-class schools ; its admission as a subject of general study 
can only be justified by its high educational valne, not so much 
as an end, but asa means, Many of the boys who work at it 
will have no time to continne the study in detail, and the little 
they know of it will be what they learn at school. 

Upon all these grounds it is desirable that there shonld be no 
unnecessary or conventional impediments placed in the way or 
as much education as possible being given in the short time 
allotted to it, Tam desirous of eliciting an opinion as to whether 
the botanical terminology is or is not an impediment, diminish- 
ing the educational value and restricting the scope of the subject. 
For some years at Rugby I have felt myself hampered with a 
weariness of names. Is a terminology as polyglot in its deriva- 
tion as the tower of Babel, and often involving questionable 
hypotheses of function, or incorrect ideas of morphology, the 
hest instrument for making young pupils observe accurately or 
reason accurately on observed results? And yeta teacher cannot 
select the terms he will use, (1) because the books, and espe- 
cially the English and local floras, imply in their readers a 
knowledge of a wide terminology ; and (2) because, as in the 
fight against Enclid, so here the teacher is subject to the ex- 
aminer, andat present the examination papers of the Science 
and Art Department, Cambridge Local, &c., are incompre- 
hensible to a boy not bristling with terms, 

«Allow me specially to call attention to some of what appear 
to me unnecessary faults in the terms used, and to snggest one or 
two remedies. The names chosen to denote parts are mainly 
derived from Latin or Greek, or both, or have no received deri- 
vation. Well, even supposing that the words do, by their 
derivation from the dead langnage, suggest to those who know 
it some clue to their meaning, yet how few boys can keep these 
derivations in their heads, especially in schools in which Latin is 
not much and Greek not at all taught. Why on earth, when 
the promoters of science are driving out Greek to let in science, 
should a knowledge of Greek be a necessary “ open sesame” to 
the correct remembering and spelling of botanical terms? 

But the above supposition is seldom correct, the words 
when translated expressing either a fanciful resemblance, or 
some pre-adamite stage of botanical knowledge. If the opening 
through which the pollen-tube passes is already called ‘*little 
gate,” perhaps we must submit to the name, but why call it 
**micropyle.” ? 

And here perhaps is the place to make a protest against 
such words as were flooded into the science at the time when 
the sexuality of plants was first established. 

The usefulness of insisting on the generalisation that gamoge- 
nesis was common to plants and animals only exists in teaching 
those who know what gamogenesis in animals means. Does that 
usefulness exist in the case of boys and girls who learn botany. ? 
In teaching Human Physiology, some subjects are omitted and 
rightly omitted, from such text-books as Huxley’s Elementary 
Physiology ; why then should a knowledge of such subjects be 
assumed in our botanical terms? ‘he facts of botany can all be 
taught, as far as my experience of boys and _ girls goes, without 
the slightest difficulty; the generalisation will follow of itself, as 
soon as it is wanted ; I only object to its being gratuitously, 
and almost pruriently, forced on the attention. Who can approve 
of the use in our elementary floras of the term “ hermaphrodite, ” 
or the same symbols for pistillate and staminate plants being used 
which the boys are taught im their astronomy as the recognised 
symbols for Venus and Mars? To this class belong the tribe of 
words ending in —androus and —gynous, which must either be 
taught as unintelligible gibberish, or explained on gamogenetic 
analogy. 1 do not wish to be misunderstood: if you are teaching 
the physiological subjects in animals, let “honi soit? be your 
motto, and call a spade a spade ; there are worse evils than we 
dream of arising from obscurantism ; but if you are teaching 
botany, keep to your subject, and do not go out of your way to 
call a club a spade. 

Lastly, many words are utterly confusing: either they seem by 
their jingling similarity to make the learner and indeed even 
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older botanists sure to confuse them, as loculicidal and septicidal 
and the troop of words which end in —tropous ; oF they convey a 
morphologically impossible idea, aszinferior and szperior as ap- 
plied to the ovary. To see how these faults can be avoided, let us 
inquire why an unusual amount of names are required at all. 

(I.) Popular names being vaguely used require to be restricted 
in their meaning by accurate definition. ; ; 

(I1.) A new name is required for any part to which no name is 
popularly assigned, either because the thing to be named escapes 
popular observation, or because two or more things are included 
in the connotation of the popular term. ; 

(I1I.) New adjectives, or adjectival-periphrases, are required 
to express characteristics, or relations of part to part. ; 

Let me briefly suggest some principles, which, while remedying 
the faults of the old terminology, seem not to clash with these 
three necessities of the subject. } 

(z) Names for new things to be given in English, ex. gr, 
the names calyx and corel to be taught as caf and crew : 
in this we should he only following the German use of Kelch 
and Krone. ; 

(6) Where a part of a thing already named requires a fresh 
name, the preference to be given to a name framed like the 
German double words—Kelch-blatt, Staub-blatt—so as to indi- 
cate the relation of part to part, thus cvp-leaf, leaf-stalk, flowers 
stalk to be taught instead of sepa/, petiole, and peduncle. 

(c) Short expressions involving English (not Greek) preposi- 
tions to be used for adjectives: thus splitting by mid-rihs, on 
seedvessel, united by dust-pouches, to be nsed for Joculicidal, 
eplevnols, SYNZERESIONS, ; 

(2) Where the definitions of the terms is given in numbers, 
numbers or fractions be used instead of those terms: thus in 
zstivation, ? to be used for.quincuncial ; in cutting of leaves the 
fraction of the leaf cut to be stated instead of omuia gag exeunt, 
in-fid, -sect, and -fartite. 

‘But it will be said—how will pupils taught thus get on after- 
wards? The answer is, either they will do no more of the sub- 
ject than they do at school, in which case they will have got the 
idea without the obstructions of the terms; or they will care to 
go on further with the subject, in which case they will learn the 
terms very quickly, being now familiar with the facts and ideas. 
In neither case will time have been lost, and the scope of 
botanical subjects which may be treated in the time will have 
been doubled. 

I must apologise for the length to which this letter has run. 

Frank E, KITCHENER 

Rughy, September 16 


Hutton'’s Trigonometrical Tables, for Arcs expressed as 
portions of the Radius 


AT the end of the preface of the first edition of FTutton’s 
Mathematical Tables (1785) is the following postscript :— 
«© p.§.—Since my History of Trigonometrical Tables in the 
following Introduction was printed, there has been published in 
the ‘ Philosophical Transactions’ for the year 1754, a paper of 
mine concerning a project for the trigonometrical tables to be 
constructed on a new plan, namely, in which the arc of the 
quadrant is divided into aliquot parts of the radius, or according 
to the real lengths of the arcs, which construction is now in 
some degree of forwardness, as mysclf and several assistants 
have becn closely engaged in the execution of it ever since.” 
And in the succeeding editions, down to the sixth, 1822, there 
occurs on p. 2 of the Introduction the following remark :—“ But 
the complete reformation would be to express all arcs by their 
yeal lengths, namely, in equal parts of the radius cecimally 
divided, according to which method J have nearly completed a 
table of sincs and tangents.” Ilutton died in 1823, and I can 
find no further reference to the table in question. I feel pretty 
certain that it has never been published, and there is no other 
paper on the same subject (except that in the Phil. Trans., 1754) 
of Ilutton’s referred to in Watt’s ‘“ Bibliotheca” or the Royal 
Society’s Catalogue. 

The table was intended to give the sines, tangents, &c., of 
awsson roves, &c. (the unit being the arc equal to radius) to 
seven decimal places, and would be very useful. If it has not 
been published, perhaps some reader of NaTuRE might be able 
to say what has become of the manuscript that was nearly com 

leteds 
I may mention that the calculation of such a table was under 
the consideration of the Tables Committee of the British -Asso- 


ciation, but it was thought that some other tahles were at present 
more urgently needed. J. W. L, GLAISHER 
Cambridge, Sept. 16 


DE * eiSwiee ne EXPE DION 
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are indebted to the courtesy of the Editor of the 

New Vork Tribune for early communication of 
the following information from Prof. Agassiz’s cxpe- 
dition :— 


Orr GUATEMALA, July 29, 1872 
To Prof. Benjamin Peirce, Superintendent U.S. Coast 
Survey. 

My DEAR PEIRCE :—Do not be surprised at my few 
messages. It is about all I can do to take advantage of 
every opportunity that offers for study and collecting ; 
but | rarely feel sufficiently collected to do any connected 
writing, I have another new chapter concerning glacial 
phenomena, gathered during our land journey from Tal- 
cahuano to Santiago, but it is so complicated a story that 
1 do nat feel equal now to recording the details in a con- 
nected statement, while the whole may be put in a few 
words. 

There is a broad valley between the Andes and the 
coast range, the Valley of Chillan extending from the 
Gulf of Ancud, or Port Montt, to Santiago, and farther 
north. This valley is a continuation, upon somewhat 
higher level, of the channels which, from the Strait of 
Magellan to Chiloe, separate the islands from the main 
land, with the sole interruption of Tres Montes, which 
gives the clue to the whole, as we have here in miniature 
a valley between the Andes and the coast range. Now 
this great valley, extending for more than 25 degrees of 
latitude, is a continuous glacier bottom, showing plainly 
that for its whole length the great southern ice-shect has 
been moving northwards in it. I could find nowhere any 
indication that glaciers descending from the Andes had 
crossed this valley and reached the shores of the Pacific. 
Ina few localities only did I notice Andean, ¢.c., voleanic 
etratics upon the loose materials filling the old glacier 
bottom. Between Currillo and Santiago, however, facing 
the gorge of Tenon, I saw two distinct lateral moraines, 
parailel to one another, chiefly composed of voleanic 
boulders, resting upon the old drift, and indicating by 
their position the course of a large glacier that once 
poured down from the Andes of Tenon, and crossed the 
main valley, without, however, extending beyond the 
eastern slope of the coast range. These moraines are 
so well marked that they are known throughout the 
country as the Cerillos of Tenon; but nobody suspects 
their glacial origin; even the geologists of Santiago 
assign a voleanic origin to them, 

What is difficult to describe in this history are the suc- 
cessive retrograde steps of the great southern ice-field, 
that, step by step, left to the north of it larger or smaller 
tracks of the valley free of ice, so that large glacial lakes 
could be formed, and, in fact, seem always to have existed 
along the retreating edge of the great southern glacier. 
The natural consequence is that there are everywhere 
stratified terraces, without border barriers (as these were 
formerly the ice that has vanished), resting at suc- 
cessively higher or lower levels, as you move north or 
south, upon unstratified drift of older date, the norther- 
most end of these terraces being the oldest, while those 
farther south belong to the latter steps in the waning of 
the ice-fields. From these data I infer that my suggestion 
concerning the trend of the striz upon the polished and 
glaciated surfaces of the vicinity of Talcahuano, alluded 
to in the postcript of my last letter, is probably correct. 

I was much grieved on reaching Valparaiso to hear of 
the mishaps of the dredging apparatus. The subsequent 
departure of Pourtales has been a great loss to us all, for 
notwithstanding his silent nature, he is a powerful standby. 

Our visit to the Galapagos has been full of geological 
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and zoological interest. It is exceedingly impressive to 
see an extensive archipelago, of most recent origin, in- 
habited by creatures so different from any known in 
other parts of the world. Here we havea positive limit 
to the length of time that may be granted for the trans- 
formation of these animals, 
derived from others dwelling in different parts of the 
world. The Galapagos are so recent that some of these 
islands are barely covered with the mast scanty vegeta- 
tion, itself peculiar to these islands ; some parts of their 
surface are entirely bare, and a great many of the craters 
and lava streams are so fresh that the atmospheric 
agents lave not yet made an impression upon them. 
Their agent does not, therefore, go back to earlier geolo- 
gical periods ; they belong to our time, geologically speak- 
ing. Whence then do their inhabitantscome from—animals 
as well as plants? If descended from some other type, be- 
longing to some neighbouring land, then it does not require 
such unspeakably long periods for the transformation of 
species as the modern advocates of transmutation claim ; 
and the mystery of change, with such marked and charac- 
teristic differences between existing species, is only in- 
creased and brought to a level with that of creation. If 
they are antochthones, from what germs did they start 
into existence? I think that careful observers, in view of 
these facts, will have to acknowledge that our science 
is not yet ripe for a fair discussion of the origin of 
organised beings. 

Our stay in Panama has allowed us to make very ex- 
tensive collections in the Bay and across the Isthmns, | 
was surprised to find so little difference in the character 
of the flora and of the terrestrial fauna between the 
tvo oceans. Marked peculiarities are only to be found 
among the marine animals, and even among them the 
American character of the Atlantic and Pacific marine 
fanna is unmistakable; we are not surrounded by animals 
recalling by their peculiarities the many groups of islands 
of the Pacific. 1 expect that our visit in Acapulco will 
confirm these impressions, L. AGAssiZ 


CHETAN THALES ARCTICMBAEE DITION 


‘THE lWashington Chronicle of August 26 contains the 

following interesting account of the progress and 
pasition of this important expedition :—* The Navy De- 
partment has received later despatches from Captain Fall, 
by the way of Tydskland and Copenhagen, completing 
his official record up to the moment of final departure 
from North Greenland. These despatches, which are 
quite full, bear date off Tossak, Tussuissuk, N. lat. 73° 21’, 
W. long. 567 5’, August 24, 1871, and are, therefore, only foar 
days later than Hall’s Upper Navik despatch, August 20, 
1871, which reached the department within three months 
by the way of Copenhagen. The explanation of this long 
delay #2 ¢rans‘tu is that there is no regular communica- 
tion between Denmark and these far-off colonies but once 
ayear. Hall’s Upper Navik despatches were timed to 
reach the Danish brig just then sailing, and this present 
Ictter sent back by native pilots, as he notes in concluding, 
may have had near a year’s detentionin Disco. It seems 
to have reached the American Minister at Copenhagen 
about July 30. Although thus divested of any special 
value as news, the present despatch is of much intrin- 
sic interest. All on board the /o/aris, officers, scien- 
tific corps, and men, were well and in excellent spirits. 
The seagoing qualities of the vessel had been tested 
and found adinirable ; the engines and machinery were in 
perfect working order, coal and rosin in good supply, and 
the ship’s crew abundantly provisioned, For the long Arc- 
tic night before them they had books, games, instrumental 
music, &c,—in a word, everything that the thoughtful care 
of the department conld supply, or letters of credit at 
Newfoundland and in Greenland furnish, had been laid 
in to complete their outfit, and of all this Captain Hall | 


NATURE 


415 


if they are in any way | 


makes charactcristic and thankful acknowledgments. 
Governor Elberg, of the Navik district, had accompanied 
the Polar’s as far as Tossak, the extremest northerly 
limits of Danish jurisdiction as well as of civilised life, 
and was to the last moment assiduous in his exertions te 
further the interests of the expedition. Mainly through 
his co-operation Hall was fortunate cnough at Tossak to 
make up his complement of Esqnimaux dogs—sixty 
strong, healthy animals—a matter of almost vital im- 
portance. He likewise laid in a large supply of dog food, 
and considerably augmented his stock of reindeer-furs, 
sealskins, &c., for the adventurous voyage. At Upper 
Navik the exp2dition had shipped Hans Christian, a 
famous native hunter and doz-driver, with his wife and 
three children. Jensen, the Dane, who was under promise 
to join the expedition at Tossak, backed out at the last 
moment. Governor Elberg, of whose many kindnesses 
Hall speaks with full heart, awaited at Tossak the retura 
of the native pilots, bearing this despatch to him, and it 
closes with the prow of the Po/arés northward in the early 
morning of August 24, with a complete roster of all on 
board, thirty-three souls, anda fervent, hopeful prayer for 
success. It will be remembered that Captain Hall’s 
previous despatches speak of his good fortune in meeting 
at Holsteinburg the returning Swedish expedition, and 
that the commander, Baron van Otter, kindly furnished 
him copies of log, deca-sea soundings, &c., assuring him 
that the season was more than usually favourable, and 
extremely wide iceberz-channels, &c. Ofthe same pnr- 
port was the information received of Governor Rodolph, 
thirty years resident in North Greenland, who declared 
the year to be more favourable for any northern voyage 
than many years agone or to come. Acting on this in- 
formation, and under dis scretionary power vested in him 
bythe Navy Department, Captain Hall had abandoned 
the Jones’s Sound ronce, an had decided before he left 
Upper Navix thit after stopping at Tossak he would 
cross Meiville Bay to Cape Dudley Digges, and from that 
Foint steam direct to Smith’s Sound, thence make all 
possible attempts to finda passage on the west side of 
the Sound from Cane Isabella up to Kennedy Channels, 
wintering there prooabiy in about the same latitude or a 
little higher than Kane's winter quarters, and thence on 
and up tothe North Pole. The letter published in the 
New Vork Times, Apel 25, purporting to narrate a dis~ 
aster to the Po/a77sand her return last February to Disco, 
was acanard, Not one word of it has ever been credited 
at the Navy Department. It is not believed that any 
disaster has overtaken the Exacdition, orthat any ground 
for apprehension exists.” 


THE BLIND FISHES OF THE MAMMOTH 
CAVE AND THIER VALLIES © 
HE Amblyapsis speiezvs wndoubtedly has quite an 


extensive distribution, probably existing in all the 
subterranean rivers that dow through the great limestone 


, region underlying the Carboniferous rocks in the central 


portion of the United States. Prof. Cope obtained speci- 


| mens from the Wyandotte Cave and from wells in its 


vicinity, andin the Museum of Comparative Zoology at 
Cambridge there is a specimen labelled “from a well 
near Lost River, Orange Co., Ind.,” which, with those 
from the Wyandotte Cave, i is conchisive evidence of its 
being found on the northern side of the Ohiot as well as 
on the southern, in the rivers of the Mammoth Cave. I 
have been able to examine a number of specimens from 
the Mammoth Cave, and have carefully compared with 
them the one from the well in Orange Co., Ind., and find 
that the specific characters are remarkably constant. 

*Reprinted from the tmerican .Vaturalist, a sequel 4 Oe ae Blind 
Crustacea of the Mammoth Cave.” See NAtTuRE, vol. v. pp. 4 


t I have also been informed by Mr Halmes of eee Mich that. 
blind fishes have been ¢rawn out of wells in Michigan. 
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In 1859* Dr. Girard deseribed a blind fish, received by 
the Smithsonian Institution from J. E. Younglove, Esq., 
who obtained it ‘from a well near Bowling Green, ky.” 
The general appearance of this fish, which was only one 
and a half inch in length, was that of <Asmdlyopsis 
spele@us, but it differed from that species in several 
characters, especially by the aésexce of ventral fins. Dr. 
Girard therefore referred the fish to a distinct genus 
under the name of 7vphlichthyst subterraneus, Dt. 
Giinthert considers this fish a variety of <loedlyopses 
sfelcus, and records the specimen in the British Museum 
“from the Mammoth Cave,” as half-grown.§ 

By the kindness ef Prof. Agassiz, | have bcen enabled 
to examine nine specimens of dud fish without ventrals, 
in the Museum of Comparative Zoology. Seven of these 
were collected in the Mammoth Cave by Mr. Alpheus 
Hyatt, in September 1859. One was from Moulton, 
Lawrence County, Alabama, presented by Mr. Thomas 
Peters ; and another from Lebanon, Wilson Co., Tennes- 
see, presented by Mr. J. M. Safford. It is not stated 
whether these latter came from wells or caves, but 
probably from wells. They are all of about one size, one 
and one-half to two inches in length, and are constant in 
their charaeters. Moreover, four of the seven specimens 
from the Mammoth Cave were females with eggs. These 
eggs were as large in proportion as those from Amd/y- 
opsis. The ovary was single, and sitnated on the night 
side of the stomach, as in Amblyops7s, The differenec 
in the number of eggs was very remarkable, cach of the 
four speeimens examined having but about thirty eggs in 
the ovary, while in three females of Ambhlyopsis (all, 
however, of nearly three times the size of 7yphlichthys) 
there were about one hundred eggs in each. As in both 
species there were no signs of the embryos in the eggs, it 
is not probable that any of the eggs had been developed 
and the young excluded, nor is it at all likely that the 
great variation in the number of eggs would simply indi- 
cate different ages. For these reasons, taken in connec- 
tion with the absence of ventral fins, I have no hesitation 
in accepting Dr. Girard’s name as valid for this genus, of 
which we thns far know of but one species, with a subter- 
ranean range from the waters of the Mammoth Cave, 
south, to the northern portion of Alabama. In this con- 
nection it would be most interesting to know the relations 
of the “blind fishes” said to have been found in Michi- 
gar. For thus far we have 7y/fh/ichthys limited to the 
central and southern portion of the subterranean region, 
Amb/yopsts to the central, and the species in the northern 
portion undetermined. 

In 1853, 0n his return from a tour through the southern 
and western states, Prof. Agassiz gave a summary of some 
of his ichthyological discoveries in a letter to Prof. J. D. 
Dana.|| In this letter are the following remarks :-— 

1 would mention foremost a new genus which | shall 
ca'l Chologaster, very similar in general appearance to the 
blind fish of the Mammoth Cave, though provided with 
eyes; it has, like Alad/yopsds, the anal aperture far ad- 
vanced under the throat, but is entirely deprived of ventral 
fins; a very strange and unexpected combination of 
characters. I know but one species, Ch. covnutus Ag. 
It is a small fish scarcely three inches long, ving in the 
ditches of the rice fields in South Carolina. J derive its 


specific name from the singular form of the snout, which | 


has two horn-like projections above.” ; 
This is the only information ever published regarding 
this interesting fish, and the only specimens known are 
those on which Prof, Agassiz based the above remarks. 
The only specimen known of this second species was 
drawn fiom a well in Lebanon, Tenn., and presented to 

* Proceedings Acad. Nat. Sci. Philad., p. 63. _ t+ Blind fish. 

t Catalogue of Fishes in the British Museum, vol. vii. p. 2, 1868. 

§ The largest specimen I have seen of 7yp/iichthys is one and seventeen- 
twentieths inches in length, and tbe smallest Adyofsis one and eighteen- 
twentieths inches. : . 

| Published in American Journal of Science and Arts, vol xvi. (2d series) 
P. 134, 1853. 
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the Museum by Mr. J. M. Safford, Jan. 1854. Itisa 
more slender fish than C. cornutus, but the intestine 
follows the same course, and the four pyloric appendages 
are present as in that species, 

In the genus Chologastert we have all the family cha- 
racters as well expressed as in the blind species, though 
it differs from s1azblyopsis and Typhlichthys by the pre- 
sence of eyes, the absence of papillary ridges on the head 
and body, and by the longer intestine and double the 
number of pyloric appendages, as well as by the position 
of the ovary; and agrees with 7yph/ichthys by the ab- 
sence of ventral fins. Amblyopsis and Typhlichthys are 
nearly colourless, while Chologaster, Agassizit is of a 
brownish colour, similar to many of the minnows, and C, 
cornutusis brownish yellow, with dark, longitudinal bands. 

Among the most interesting points in the history of this 
genus is the faet of its occurring in two widely different lo- 
calities, C. Agasstzt7 having been found in a well in the 
same vicinity (probably in the same well) with a specimen 
of Typhlichtiys, and undoubtedly belonging to the same 
subterranean fauna west of the Appalachian ridge, while 
C. cornutus belongs to the southern coast fauna of the 
eastern side of that mountain chain, and is thus far the 
only species of the family known beyond the limits of the 
great subterranean region of the United States, 

Having now given an outline of the structure, habits, 
and distribution of the four species belonging to the 
family and recapitulated the known facts, we are better 
able to consider the bearings of the peculiar adaptation 
of the blind fishes, in the Mammoth and other eaves, to 
the circumstances under which they exist. 

Prof. Cope, in stating, in his aceount of the blind fish 
of the Wyandotte Cave, “that the projeeting under jaw 
and upward direction of the mouth renders it easy for the 
fish to feed at the surface of the water, where it must ob- 
tain much of its food,” suggests that :— 

“This strueture also probably explains the fact of its 
being the sole representative of the fishes in subterranean 
waters. No doubt many other forms were carried into 
the caverns since the waters first found their way there, 
but most of them were like those of our present rivers, 
deep water or bottom feeders. Such fishes would starve 
in a cave river, where much of the food is carried to them 
on the surface of the stream. ..... The shore minnows 
are their nearest allies, and many of them have the np- 
turned mouth and flat head. ..... Fishes of this, or a 
similar family, enclosed in subterranean waters years ago, 
would be more likely to live than those of the other, and 
the darkness would be very apt to be the cause of the 
atrophy of the organs of sight seen in the Améd/yopsis.” 

This suggestion was undoubtedly hastily made by Prof. 
Cope when writing the letter which was printed in the 
Indianapolis Fournal, and were it not that the article has 
been reprinted in the ‘Annals and Magazine of Natural 
History,” I should not criticise the statement made in an 
off-hand letter for publication in a newspaper ; for with 
Prof. Cope’s knowledge of fishes it could simply be a hasty 
thought which he put on paper, when he suggests that it 
is because the Cyf77nodontes have a mouth directed up- 
wards and are snrface feeders that they were better adap- 
ted 10 a subterranean life than other fishes, and hence 
maintained an existence, while other species, which he 
supposes were introduced into the subterranean streams 
at the same time, died out. 

lf the fishes of the subterranean streams came from 
adjoining rivers, why were not many of the Percoids, 
Cyprinoids, and other forms, that are as essentially surface 
feeders as the Cyfrznodontes (many of the latter are 
purely ‘mud feeders”), as capable of maintaining an 
existence in the subterranean waters as any species of the 
latter? Neither is it necessary for us to assume that the 
structure cf the fish should be adapted to feeding on the 


i a aoa ‘‘bile-stomach ;" probably named from the yellow colour of 
the fish. 
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surface, for not only have we in the blind cat fish de- 
scribed by Prof. Cope himself from the subterranean 
stream in Pennsylvania, an example of a fish belonging 
to an entirely different family of bottom feeders thriving 
under snbterranean conditions, but the blind fishes of the 
Cuban caves are of the great group of cod fishes which 
are, with hardly an exception, bottom feeders. The fact 
that the food of the blind fishes of the Mammoth Cave 
consists in great part of the cray fish found in the waters 
of the cave, as shown by the contents of several stomachs 
I have examined, and also that onc blind fish at least 
made a good meal of another fish, as already mentioned, 
shows that they are not content with waiting for what is 
brought to them on the surface of the water, and that they 
are probably as much bottom as surface feeders. 

Again, in regard to sense of sight, why is it necessary 
to assume that because fishes are living in streams where 
there is little or no light, that it is the cause of the non- 
development of the eye and the development of other 
parts and organs? If this be the cause, how is it that the 
Chologaster from the well in Tennessee, or the “mud 
fish” of the Mammoth Cave, are found with eyes? Why 
should not the same cause make them blind if it made 
the dmblyopsis and Typhlichthys blind? Is not the fact, 
pointed out by Prof. Wyman, that the optic lobes are as 
well developed in 4 md/jofs/s as in allied fishes with per- 
fect eyes, and, I may add, as well developed as those of 
Chologaster cornuéus,an argument in favour of the theory 
that the fishes were always blind, and that they have not 
become so from the circumstances under which they 
exist? 1f the latter were the case, and fishes have become 
blind from the want of use of the eyes, why are not the 
optic lobes also atrophied, as is known to be the case 
when other animals lose their sight? 1 know that many 
will answer at once that Asmdlyofsis and Typhlichihys 
have gone on further in the development and retardation 
of the characters best adapting them to their subterranean 
life, and that Chologaster is a very interesting transition- 
ary form between the open water Cypr7nodontes and the 
subterranean blind fishes. But is not this assumption 
answered by the fact that Cho/ogaster has every charac- 
ter necessary to place it in the same family with 2d/y- 
opsis and Typhiichthys, while it is as distinctly and 
widely removed from the Cyfrinodontes as are the two 
blind genera mentioned ? 

If it is by acceleration and retardation of characters 
that the Heferopygii have been developed from the 
Cypréinodontes, we have indeed a most startling and 
sudden change of the nervous system. In all fishes the 
fifth pair of nerves send branches to the various parts of 
the head, but in the blind fishes these branches are de- 
veloped in a most wonderful manner, while their sub- 
divisions take new courses and are brought /Zvough the 
skin, and their freeends become protected by fleshy papillz, 
$0 as to answer, by their delicate sense of touch, for the 
absence of sight. At the same time the principle of re- 
tardation must have been at work and checked the de- 
velopment of the optic nerve and the eye (which probably 
exists externally in the young fish), while acceleration has 
caused other portions of the head to grow and cover over 
the retarded eye. 

Now, if this was the mode by which blindness was 
brought about, and tactile sense substituted, why is it 
that we still have Chologaster Agassizii in the same 
waters, living under the same conditions, but with no 
signs of any such change in its senses of sight and 
touch? It may be said that the Chologaster did not 
change because it probably had a chance to swim in 
open waters, and therefore the eyes were of use, and 
did not become atrophied. We can only answer, that if 
the Cholozaster had a chance for open water, so had the 
Lyphilichtiys, and yet that is blind. 

lf the Heteropyp7t have been developed from Cypriio- 
dontes, how can we account for the whole intestinal canal 
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becoming so singularly modified ; and what is there in 
the difference of food or of life that would bring about the 
change in the intestine, stomach, and pyloric appendages, 
existing between Chologaster and Typhlichthys in the 
same waters? To assume that under the same con- 
ditions one fish will change in all these parts and another 
remain intact, by the blind action of uncontrolled natural 
law, is, to me, an assumption at variation with facts as I 
understand them. 

Looking at the case from the standpoint which the 
facts force me to take, it seems to me far more in accord- 
ance with the laws of nature, as I interpret them, to go 
back to the time when the region now occupied by the 
subterranean streams was a salt and brackish water estu- 
ary, inhabited by marine forms, including the brackish 
water forms of the Cyrizodontes and their allies (but 
not descendants) the Heferopyei?, The families and 
genera having the characters they now exhibit, but most 
likely more numerously represented than now, many 
probably became exterminated as the salt waters of the 
basin gradually became brackish and more limited, as the 
bottom of this basin was gradually elevated ; and finally, 
as the waters became confined to still narrower limits, 
and changed from salt to brackish, and from brackish to 
fresh, only such species would continue as could survive 
the change, and they were of the minnow type repre- 
sented by the HAeveropyeit, and perhaps some other 
genera of brackish water forms that we have jnot yet 
discovered. 

In support of this hypothesis we have one species of 
the family, Chologaster cornudus, now living in the ditches 
of the rice fields of South Carolina, under very similar 
conditions to those under which others of the family may 
have lived in long preceding geological times; and to 
prove that the development of the family was not brought 
about by the subterranean conditions under which some 
of the species now live, we have the one with eyes living 
with the one without, and the South Carolina species to 
show that a subterranean life is not essential to the de- 
velopment of the singular characters which the family 
possess. 

That a salt or brackish water fish would be most likely 
to be the kind that would contine to exist in the subter- 
ranean streams, is probable from the fact that in all lime- 
stone formations caves are quite common, and would in 
most instances be occupied first with salt water then with 
brackish, and finally with fresh water so thoroughly im- 
pregnated with lime as to render it probable that brackish 
water Species might easily adapt themselves to the change, 
while a pure fresh water species might not relish the 
solution of lime any more than the solutiom of salt; and 
we know how few fishes there are that can live for even 
an hour on being changed from fresh to salt, or salt to 
fresh water. We have also the case of the Cuban 
blind fishes belonging to genera with their nearest repre- 
sentative in the family a marine form, and with the whole 
family of cods and their allies, to which group they be- 
long, essentially marine. Further than this, the cat fish 
from the subterranean stream in Pennsylvania belongs to 
a family having many marine and brackish water repre- 
sentatives. As another very interesting fact in favour of 
the theory that the He¢crofye7t were formerly of brackish 
water, we have the important discovery by Prof. Cope of 
the Lernzan parasite on a specimen of .4ié/yopszs from 
the Wyandotte cave; this genus of parasite crustaceans 
being very common on marine and migratory fishes, and 
much less abundant on fresh water species. 

Thus I think we have as good reasons for the belief in 
the immutability and early origin of the species of the 
family of Heferopye7?, as we have for their mutability and 
late development, and, to one of my, perhaps, too deeply 
rooted ideas, a far more satisfactory theory ; for, with our 
present knowledge, it is but theory on either side. 

¥, W. PUTNAM 
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PASTEUR’S NEW PROCESS FOR THE 
MANUFACTURE OF BEER* 


IDM the last few: years several improvements 
have been introduced into the manufacture of 
beer; in Germany especially, land of sauer-kraut and 
hops, much attention has been devoted to this spicy 
and delicate question. In general, however, the appa- 
ratus for this manufacture leaves much to desire, and to 
this day brewers are far from being in possession of a 
process anything like perfect. Scientific men have given 
scarcely any attention to the question, which, perhaps, 
they consider unworthy of their study ; while, like the 
rest of mortals, overcome by the heat and burden of 
the day, they perhaps have not disdained at times to 
raise to their lips the golden beverage, which even the 
most dainty prefer to the ancient and divine nectar. 

Happily, we have commenced to review our past 
errors ; the great masters of science have consented to 
descend from the ethereal heights of their empire, and to 
bring to bear upon industrial art their precious co-opera- 
tion. For my part, I prefer a result to a formula, an 
application to a cloudy theory. Should some, losing 
themselves in impenetrable mists, turn away their atten- 
tion with alarm from the useful pursuits of these men of 
science who approach with satisfaction the vulgar neces- 
sities of this world, let them do so, so long as M. Liebig 
is willing to be the world’s cook, and M. Pasteur its 
brewer! It is an established fact in the eyes of earnest 
men, that “science,” as Flourens said, ‘ought not merely 
to remain a source of self-satisfaction to the soul who has 
acquired it, and been elevated by it above the crowd, and 
that it becomes false as soon as it ceases to be pro- 
fitable to that crowd.” Dunoyer said with justice that 
“he who is a man of science, and nothing more, knows 
only how to make science useless to himself.” 

M. Pasteur is one of those men essentially scientific 
and keensighted, who understand the saying Geoffroy 
St. Hilaire one day made to re-echo through the Insti- 
tute, “The social question is the first with which to 
occupy ourselves at the present day.” But it was in that 
same room that Bert exclaimed, “ Let us continue to study 
Nature in her most sccret processes, to discover, to 
rreasure, to calculate the forces that she brings into 
action, having no thought of any useful applications we 
can put our studies to.” Without doubt, with his friend 
Gay-Lussac, the great mathematician would reproach 
Pellegrini-Savigny with having degraded Science in 
occupying himself with questions as to alimentation. 
But on the other side we have the names of Berthollet, 
Monge, Chaptal, Conté, d’Alembert, Franklin, Geoffroy 
St. Hilaire, Arago, and especially Pasteur, for whom 
posterity will undoubtedly have a profound respect. M. 
Pasteur has added to his other fruitful inventions a new 
process for improving the manufacture of beer, for which 
he asked a patent in June 1871 in the following terms :— 

“| desire to take out a patent for five years for a new 
mode of manufacturing beer, which consists essentially 
in fermentation sheltered from all contacc with air. 

“The wort, after being boiled, is turned into vessels of 
wood or iron, cooled in a current of carbonic acid gas; 
and then put to ferment. 

“This process is founded upon new scientific data 
which | have expounded elsewhere, and from which it 
follows that contact with air is most injurious to the manu- 
facture of beer. It is applicable to mild and strong, 
brown or pale ales. 

“] wish the beers made by my process to bear in France 
the name of Litres de la Revwanche Nationale—\ shall say 
why elsewhere—and abroad that of Biéres francaises, 

“ The disuse of cooling daes. 

“No loss by evaporation, &c. 

“The abolition of store cellars, for future use. 


* Translated from an article by M. A. Jouglet, in the Moniteur Scienti- 
Zique for September 1872, 
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“An increase of the quantity produced, and, at the 
same time, an increase in the strength of the beer. 

“The development of a very agreeable ‘ bouquet.’ 

“No further use for ice-houses, for fermentation at a 
low temperature. 

“Such are some of the principal advantages to be de- 
rived from the application of my process, and some of 
the qualities that will mark the beers de fa Revanche.” 

On Nov. 4, 1871, an additional certificate, accompanied 
by the sketch here reproduced, was deposited at the Pre- 
fecture of the Department of the Seine. 

“The annexed sketch,” says M. Pasteur in this addi- 
tion, “represents the construction of the apparatus for the 
application of the new process of beer manufacture. A 
description of the design accompanies it. 

“ The size of this apparatus varies with the importance 
of the manufacture. It can be made of any size, from 
one hectolitre to 100,000 hectolitres. When the appara- 
tus is of a somewhat considerable size, the employment 
of carbonic gas is indispensable to prevent the formation 
of deleterious ferments—lactic ferment, butyric ferment, 
injurious alcoholic ferment, &c. The employment of air, 
previously purified by calcination, by passing it through 
cotton, or by any other mode, is also a remedy for this 
drawback. A very small quantity of air is not injurious, 
perhaps even ultimately improves the quality of the beer. 
The beer can absorb all the flavour which malt and hops 
can give it; it can acquire a thoroughly free taste, spark- 
ling limpidity, great strength, and in general all its cha- 
racteristic qualities, only if we can totally, or in a very 
large measure, suppress the combustion which takes place 
in the ordinary process. 

“We can also fill up the void which is made in the 
apparatus during the cooling of the wort, by bringing the 
apparatus into connection with a vessel full of warm 
wort, to kill the seeds of disease in the wort and in the 
beer which is the ultimate result. 

“ A man-hole is necessary at those parts of the appa- 
ratus marked F, F, when they are of great size. 

“The cylinders should be surrounded with a muffl_r of 
flannel.” 

On November 25, 1871, M. Pasteur added a new im- 
provement to his invention. 

“The facility with which my apparatus may be applied 
will be increased by the employment of carbonic acid yas, 
after a more convenient fashion, 

“The carbonic gas produced during fermentation, after 
having passed through a washing-flask, to be freed from 
any froth it might hold, is delivered into a zinc or tin re- 
servoir, placed a little below the fermenting ap,aratus, 
At the lower part of this reservoir are arranged a number 
of sockets or ta.s. When it is desired to cool the wart in 
presence of the carbonic acid, as it is useless to mix up 
this gas with the liquid, it is sufficient to put one of the 
taps of the reservoir in communication with one of the 
tubes of the apparatus F, F,F’, Thisarrangement enables 
us to do without a gasometer, and obviates all the difficul- 
ties that could result from the movement of a gas which 
ought to overcome the resistance of liquid. Moreover, 
as the reservoir always keeps itself full, its capacity 
need not be very large. 

“With a rapid cooling we can dispense with the 


| use of carbonic acid; we can even allow ordinary air 


to enter in proportion as the bulk of the wort di- 
minished while cooling.” 

The germs of disease in the wort are killed in the 
boiling wort, and those which the volume of free air 
just mentioned may carry, will not have time to de- 
velop in the wort, if the cooling process has been 
prompt—a condition always easy to bring about by 
having a suitable flow of water, and by having the 
bulk of wort always comparatively small. 

“In reference to these assertions, it may not be useless 
to recall the proof I formerly gave of the remarkable fact, 


: eroct9y BU} ayedrput 03 s1ajawouLIayy, *f {fF 
“Rulode 298 st ssad0id Mou & Tay ses sii soiddrs s ses aq J 2 Um a : >t . id ssaig9 pug Suiatesar & 


a fajawmosed Ait uipso uy * AdA09 SY] JO Jap. 1IAIND = 0 3 AJ BY) SBsO] 19009 vjqeacow 3yy YOTM Ut 
SUlIay aYI JO Waulesurue Jay ouy _ qo ‘ciesedo ayy Jo ysne |y] IF WreM AID E oaiaym CF FF sygne a ay1 Aq in trey St YoY Jovem ay] Joy adid 
O'O “ple oivoqres pamjoxrjnutm Joy smyenduy “WW IY sa a “A ‘ad snqeiedde Sunuewssy oy3 ojor q $3]zz0u sy) aq pea: 


he 
art 


in t 


romatic p 


s, thea 


hastened by various 


@ 
arrangements. One of the most simple consists in having 


sid 
| 


and be 


a 
aq 


In the ordinary processes for manufactur- 


ese germs are carefully accumulated 


and even in the b: 


? 


“ The cooling of the wort can be; 


ing beer, all th 


their germs. 
serpentine or cylindrical tubes placed vertically in the 


wort 


e 


fog 
a 


ence a deterioration of the product and a 


eeping it. 


: 
S 
: 
S 


ey be deprived of 


at th 
ved by the oxygen ot lar: 


limpidity for years by being kept 


» provided th 


ir 
ir 


ve the 
ith a 
tterly destroy 


iquids the most variable, even common household 
ntact w 
5 in 


Pip IIIS entagiuosy,, ayp 40 y oyg £9 2uI7) 
uaqadgd ONIMOALOVAANVY, Woda SSd00Ud SMNAALSVG AOI SALVAVddY 


that | 
broth, preser 
from 


of the hops is u 


masses of air 
difficulty in k 


420 


NATURE 


[ Sept. 19, 1872 


interior of the vessels F, F’, where cold water circulates. 
The boiling wort can be turned into the fermenting vats 
themselves, to which the cooling tubes alluded to have 
been added, besides covering over these vats with a tin 
cover by hydraulic pressure, or else the boiling wort will 
cool in a large apparatus F or F’, fitted with cooling tubes 
for the circulation of water; then, at the moment when 
fermentation begins, the wort is turned into the fermenting 
vats closed by thcir hydraulic covers. It is even possible 
to make the common refrigerators serve by enclosing them 
in a vessel full of carbonic acid gas, or of air deprived of 
germs, and even ordinary air, if the vessel is of small 
capacity. 

“ To recapitulate :—the main and altogether novel prin- 
ciple of my process consists in the employment of vats of 
tin or wood, into which the wort is run as hot as possible, 
and is cooled by a current of water outside, or outside 
and inside at once, without any evaporation, over which 
there is absolute control ; so much is this the case that, 
according to the terms of my patent, nothing is more 
simple than to transport the wort without danger to the 
greatest distances. ‘With regard to the action of the air, 
we can limit it at pleasure, in so far as it is noxious, for 
we can always annihilate the mischievous influence of 
the germs it contains. The brewer has, moreover, the 
control over the action of free oxygen gas, so far as it 
consumes the aromatic or other very delicate principles. 
Besides, my process allows the temperature to be kept 
steadily at any height for the purpose of fermentation. 
In short, its advantages are valuable for the fermentation 
of German beer, or for mild fermentation, for we can pro- 
ceed to the employment of ice or any other powerful 
means of cooling during the process of fermentation. 
There, is, however, no distinction between strong and 
mild fermentation, except in so far as the greater or less 
specific differences of two yeasts, strong and mild, are 
concerned. The two yeasts can be kept equal ; the fer- 
mentation will be accomplished in the cold vats. 

“Ere long 1 shall indicate how we may obtain at 
pleasure, at all seasons, and in all places, the two yeasts 
ina state of purity, without having recourse to those of 
the brewer. 

“The ferment which is deposited at the bottom of 
the vessels, F’, is of a brown colour, because it is mixed 
with the deposit charactcristic of the wort during the 
cooling process. It will be easy to collect it almost white, 
and without mixture, either by scraping the surface of the 
cake which it forms at the bottom of the apparatus, or by 
introducing at the outsct into the apparatus, at the moment 
when we place the cover onthe boiling worts, circular 
plates, attached to a bar which passes through the cover. 
This upright bar should terminate in the quadrant of a 
circle, round the extremities of which it can be turned, and 
moved up or down. While the wort is cooling, the plate 
of each apparatus will have its plane ina vertical position, 
and thus it will remain during the tirst days of violent 
fermentation. ‘Then, when the ferment begins to settle 
down, the plate should be gently lowered until it is hori- 
zontal. After the product has been drawn off, a cake of 
ferment will be found upon the plate.” 


M. Pasteur made still another addition to this process, 
which was added to his patent in January 1872. It is as 
follows :— 


“When the yeast in one pan is spoiled from any 
cause, it is necessary to have recourse to yeast taken 
from another pan. It then becomes a matter of import- 
ance to be able to prepare for one’s self in any kind of 
vessel whatever a yeast deprived of all deleterious germs, 
I have solved this prablem by discovering that the J/yco- 
deria vin? can be made the nucleus of a mild yeast. It 
can be made to develop itself in the wort of beer sheltered 
from contact with the air. I have also discovered that the 
fermenting principle of the grape isa mild yeast, It is 


a source to which breweries established according to my 
process can resort.” 

This addition is, in my opinion, of great importance. 
M. Pasteur’s researches will not probably end here. Every 
day brings with it a new idea. At all evcnts, from this 
time the manufacture of beer has received such valuable 
improvements as will tend to its increased production and 
use. The process has not yet received the sanction of 
long experience, but it appears to have fulfilled all that 
was expected of it. Some have asserted that M. Pasteur’s 
system involves an enormous expense. 1! do not believe 
it ; experience will show these objections to be unfounded. 

After all I know very well that M. Pasteur may yet be 
the victim of envy. 1t will be remembered what annoy- 
ance an enemy gave him in connection with his process 
for improving wines. 


AVE, (GLEE EMAG ACRE 


A VERY interesting episode took place at the sdéance 
of the French Academy of Scicnces of September 
2, on the occasion of what may be regarded as the aca- 
demic jubilee of the Dean, the famous chemist, M. 
Chevreul. The fiftieth year of his membership does not 
strictly occur till 1876; but it is well known that he would 
have been elccted in 1816, had he not urged the Academy 
to give the vacant place to M. Proust, his compatriot, and 
a celebrated chemist, who was old and infirm, and could 
not afford to wait. M. Faye, as president of the Academy, 
intimated that the members had resolved, as a token of 
their estimate of his works, and their regard for his per- 
sonal character, to present the venerable Dean that day 
with a medal, without waiting for the arrival of the formal 
jubilee. The medal represents the features of the illus- 
trious chemist, who bears the weight of his 86 years 
much more lightly than many of his fellows who are 
considerably younger than himself M1. Dumas, the cele- 
brated chemist, and permanent secretary of the Academy, 
in an eloquent and gracefully-worded speech, recounted 
the many valuable services rendered by M. Chevreul, who 
modestly styles himself “le doyen des étudiants frangais,” 
and at the same; time bore warm testimony to the per- 
sonal character of the man. After M. Elie de Beaumont, 
who had been a pupil of M. Chevreul, had added a few 
words of veneration and respect for his old master, the 
latter attempted to respond, but had simply to express 
his inability to do so. It was in 1806 that M. Chevreut 
published his first most important work. He was colla- 
borator of Vanquelin: and he has just completed a 
volume, entitled “Mémoires de Académie,” a most in- 
teresting work, which throws light upon many of the most 
scientific questions of the day. M. Chevreul is one of 
the most distinguished chemists of the age; and, besides 
being Dean of the Academy of Sciences, is Director of the 
Museum of Natural History at the Jardin des Plantes. 
He has chosen for his motto that beautiful maxim of 
Matebranche, which indeed affords a true key to his life, 
his works, and his discoveries, “ Chercher toujours (in- 
faillibilité, sans avoir la prétention de Catteindre jamais.” 


NOTES 
IT is stated, on the authority of a private telegram from Bom- 
bay of Tuesday last, that letters from Dr. Livingstone, dated 
July 2, 1572, have been received at Zanzibar. He was still at 
Unyamyembe, was well, and waiting the arrival of Stanley’s 
second expedition. 


THE fourth three-yearly meeting of the French Institute will 
take place onthe 2nd of October, and the yearly publi meet 
ing on the 25th of October. 
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Ar the sitting of the French Academy of Sciences, on Sept. 
9, a number of communications on the subject of the ravages 
of the PAzllexcra vastatrix in the vineyards of France were read 
by M. Dumas, and referred to the ‘‘ PAy//oxera committee” of 
the Academy. It appears that the disease is making fearfully 
rapid advances in Provence, threatening the speedy entire de- 
struction of the crop. In the department of Vaucluse it is also 
rapidly incrcasing ; while in that of I'IYérault it is rather dimin- 
ishing. All the correspondents agreed that when once a plant is 
attacked cure is hopeless, and that it is almost impossible to 
prevent the parasite spreading to neighbouring plants by any 
other mears than complete submersion under water, though the 
application to the roots of a soil composed of sand, manure, and 
some insecticide, will delay It for some years. There is no doubt 
that the wingless insect migrates above ground from the diseased 
to the healthy plant, and is carried in great quantities by the 
wind. M. d’Armand, of Marseilles, demanded that a prize ot 
500,000 fr., or, if necessary, 1,000,000 fr., be offered by tbe State 
to any one who shall discover a means of arresting the disease. 
The pest has made great advances also in Portugal, especially in 
the neighbourhood of Porto, Villa Réal, Douro, and Santarem ; 
and a Royal Commission has been appointed to investigate fully 
the causes of a disease which threatens the destruction of one ot 
the most important branches of national wealth, and the best 
means of curing it. 


WE have received from New York copies of the 7riéune, con- 
taining full reports of the A.A. A.S.—the transatlantic expansion 
of the British Association—contributed by one of the editors of 
that journal, There can scarcely be imagined a more striking 
indication of the root that Science is taking in America than 
this, for the report has necessitated some 2,400 miles of travel, 
and the white heat of a political contest is raging ; and yet it 
appears: in other words, knowing the cleverness of our trans- 
atlantic cousins—it pays! 


THE present excessive price of coals is stimulating the wits of 
everyone concerned to endeavour to discover some means of 
reducing it. Certainly one of the best means would be to in- 
crease the supply from beneath the soil of our own country ; how 
this may probably be accomplished is suggested in a letter to the 
Liverpool Daily Post of Sept. 16, by Mr. T. M. Reade, C.E. 
Ilis suggestion is that in all likelihood coal would be found by 
boring the district immediately around Liverpool. The whole 
of the rock on which the town stands, and in fact the whole 
country, from a fault passing near and west of Neston, under the 
estuary of the Dee, to the Croxteth fault, just beyond West 
Derby, belongs to the Trias, which in this locality consists only 
of two members, the Bunter and the Keuper, the third, or Muschel- 
kalk of Germany, being absent. Eastward the Triassic forma- 
tion extends as far as Manchester, from which it follows an 
irregular line as far south as Shrewsbury ; but as this portion of 
the district is deeply covered with the red marls of the Keuper, 
and as it would take deep sinking to reach the underlying coal 
(assuming it to be present), Mr. Reade confines his proposi- 
tion to the district enclosed by lines drawn through Liverpool, 
Warrington, Chester, and West Kirby, at the mouth of the Dee. 
The whole of this district bas been let down as in a trough, by 
which the Trias has, to a large extent, been preserved from 
denudation, and the underlying coal formation is consequently, 
in places, at a considerable depth below the surface ; whether 
at a workable depth is the question which must be con- 
sidered. Leaving ont of account the red marls, which only 
occupy a small patch by Upton, in Cheshire, and again by 
the Weaver opposite Frodsham, the highest rock in the series 
is the Kenper sandstone, which forms the surface at Oxton, 
Wallasey, Heswell, and Stourton, in Cheshire, and under a 
portion of Liverpool, west of what is called the Everton fault 
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—a strip of Keuper sandstone running almost due north from 
Toxteth Park, The remainder of the Triassic formation con- 
sists entirely of the Bunter sandstone, which is itself divided 
into Upper soft red sandstone, the pebble bed, and Lower 
soft red sandstone. Under these again, before we reach the 
highest members of the carboniferons rocks, it is an open 
question whether we should or should not have to penetrate 
Permian strata. The Permians have been proved in a lew 
places, principally occurring on the northern boundary of the 
Trias in a narrow strip, and the total depth being but small. 
At Croxteth, where coal was formerly worked, the New Red 
sandstone or Trias is said to be directly superposed upon the 
coal measures ; but a well-boring at Winwick, after penetrat- 
ing 150 feet of red sandstone, the upper part of which is 
placed with the pebble beds in the geological survey sheet, 
was sunk 210 feet through strata consisting of hard red rock, 
stiff red marl, red and white sandstone, with a zone of lime- 
stone bands at the base, the boring terminating at 360 [eet 
from the surface in hard rock, These beds, Mr. Reade 
is inclined to think, belong to the Permians rather than to 
the Upper coal measures; but it is doubtful if the Permians 
would be found under the whole area, as they have evidently been 
subject to denudation before the New Red sandstone was laid down. 
If coal is to be bored for at Liverpool, it should be at one of 
the several places where the Lower red sandstone is thrown up to 
the surface, the probability being, Mr. Reade thinks, that the 
upper members of the coal-measures would be reached at the 
depth of 400 or 500 feet, while the workable coal, or com- 
mencement of the middle coal-me asures, would probably 
be found at a further depth of 1,200 feet. If the shaft 
were sunk near a fault, it would soon be seen whether it were 
worth while to sink deeper, Mr. Reade suggests a patch of 
Lower sandstone, about half a square mile in extent, at 
Eastham, and a less one at West Kirby, in addition to that 
about Croxteth on this side of the river. The depth conjectured 
by Mr. Reade is very much under some of the depths which have 
been canvassed in estimates of the increased difficulty and costli- 
ness of meeting the industrial demand for fuel. 


A GREAT international exhibition of fruit will be held at 
South Kensington, in connection with the Horticultural Depart- 
ment of the London International Exhibition, 1872, on Wednes- 
day, Nov. 6, in which all home and foreign growers of fruit are 
invited to take part, and for which occasion a liberal schedule 
of prizes has been issued by the Council. 


THE discovery of a new planet, No. 124, by M. Prosper 
Henry, on the night of September 11-12, is announced from 
aris. Its position and motion are as follows :—September 11, 
15™ 474 35°, Paris M.T.; R.A. 23h 59% 355; Decl.—0°55'57"; 
horary motion in R.A. — 1°:9, in Decl.— 20". Magnitude about 
ne 7 

DuRinG the closing hours of the last Congress of the United 
States an appropriation of 150,000 dols. was made for the pur- 
pose of introducing salmon, shad, and other valuable food fishes 
into the rivers and lakes of the United States, and its expendi- 
ture was placed in the hands of Professor Baird, the United 
States Commissioner of Fish and Fisheries. The late pericd at 
whlch this appropriation was made rendered it difficult to accom- 
plish much in reference to sbad, as the season for their hatching 
was very nearly over ; but, notwithstanding this, a very satisfac- 
tory beginning to the enterprise is announced by the com- 
missioner. 


Dr. AuGusTUS KRANTzZ, of Berlin, the well-known dealer in 
specimens of geology and mineralogy, died on the 6th of April 
last, in the sixty-second year of hisage. This gentleman was 
well known throughout Europe and America for the immense 
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collections kept for sale by him, and many colleges and other 
cabinets in the United States contain series purchased from 
him, furnished at very reasonable prices, 


Tue Newcastle-on-Tyne College of Physical Science has 
issued its prospectus for the Session t$72-73. The first Session 
closed with 70 day and over 100 evening stulents, and consider- 
able accessions are hoped for. The teaching of Biology is still 
conspicuous by its absence; but there is so strony an element of 
Natural [History on the governing board of the College that we 
may hope the just claims of this branch of science may not be 
disregarded much longer. Why is the obsolete term ‘‘ Natural 
Philosophy” retained among the subjects taught? It is here 
apparently meant to embrace Mechanics, ITy-rostatics, and 
Opties. An examination will be held on October 7 and 8 for 
four exhibitions of 15/. each, tenable in the College for two years, 
in Arithmetic, Algebra, and Euclid, and either Geology, Meat, 
or Chemistry. 


In 1871 the important papers of Dr. Petermann upon the 
Gulf Stream, with their accompanying maps anl charts, were 
translated into English ant published by the Unite] States Uy- 
drographic Otfice, under the direction of Captain hk. IT. Wyman, 
Since then two supplements have been issued by the office, in- 
eluding additional information obtained by Dr. Petermann, the 
second one accompanied by a map of the northern regions of 
Europe and Asia east of Greenland. This, which is on quite a 
large scale, gives us the results of the discoveries made up to 
the end of 1871, ineluding the work done hy Lamont, Mack, 
Johannesen, Payer and Weyprecht, Rosenthal, &c. The text of 
this supplement contains reports of the cruises of Smith and 
Ulve, and of Captain Torkildser, papers on the sea north of 
Spitzbergen, and on Gillis’s Land and King Charles’s Land, &c. 
Petermann is of the opinion that, as far as the discoveries of 
land go, the results of Smith and Ulve are more important than 
those of any cruise between Greenland and Siberia for many 
years past, as they show that the north-east line of Spitzbergen 
extends across 10} degrees of longitude instead of the 74 pre- 
viously assigned, this extension including the southern coast 
as well asthe northern, ‘The easternmost point reached by this 
expedition was a little beyond the 28th degree of east longitude. 


Av no previous period (says Harper's Meek) has there been 
so much activity displayed on the part of the United States 
Government in the way of thorough explorations of its territories, 
the liberality of Congress at the last session in authorising such 
having been very great. The operations of the Coast Survey 
have been largely extended, including the commencement of a 
triangulation between the coasts of the Atlantic and Pacific. 
Arrangements have been made for extended surveys by the Navy 
Department of the North Pacific, and an appropriation also made 
for the expense of making the observation of the coming transit 
of Venus. Under the War Department are progressing the new 
survey of the northern boundary of the United States, between 
the Rocky Mountains and the Lake of the Woods, the geological 
survey of Mr. Clarence King along the fortieth parallel, and the 
surveys in Utah and Nevada by Lieutenant George M. Whecler ; 
while Dr. Hayden’s work in the Interior Department is advanc- 
ing satisfactorily in its two main divisions, as also that of Major 
Powell along the Colorado, 


THERE are at this time four chemical laboratories in Japan, 
where the science is taught, three of them being presided over 
by Germans and the fourth by an American. The chief one is 
at Osaka, where there are nearly 100 students. The rest are at 
Kaga, Shidzoka, and Fukuwi. A fifth will soon he opened at 
Jeddo. The students are said to be fairly intelligent, but their 
minds are at present encumbered with astrology and other kinds 
of spurious philosophy. 


NATOK 


[ Sept. 19, 1872 


THE BRITISH ASSOCIATION 
SECTION A—MATHEMATICAL AND PILYSICAL SCIENCE 


On the Application of Photography to Copy Diffraction 
Gratings, by the Ifon. J. W. Strutt. 

GREAT interest has always attached itself to the bean’ ful 
phenomena discovered by Frauenhofer, which present themselves 
when a beam of light falls on a surface ruled witha great number 
of parallel and equidistant lines. Their unexpected character, 
the brilliant show of colour, and the ready explanation of the 
main point on the principles of the wave theory, recommend 
them to all; while the working physicist recognises in them the 
key to the exact measurement of wave-lengths, which has been 
sa splendidly used by Angstrom and others. 

The production, however, of gratings of sufficient fineness and 
regularity is a matter of no ordinary difficulty, Indeed, the 
exactness required and obtained isalmustincredible. The wave- 
lengths of the soda lines differ by abont the thousandth part. Tf 
in two gratings, or two parts of the same grating, the average 
interval between the divisions differed by this fraction, the less 
refrangihle soda line of one would be superposed on the more 
refrangible corresponding to the other. In point of fact the 
gratings ruled by Nobert, to whom the scientific world 
has been greatly indebted, are capable of /istinguishing a dif- 
ference of wave-length probably of a tenth part of that above 
mentioned. But in order that the D lines may be resolved at all, 
there must be no average error (running over a large part of the 
grating) of y\ys part of the interval between consecutive lines. 
When it is remembered what the interval! is (from poh, to gpa 
of an inch, or even less), the degree of success which has been 
reached seems very remarkable. 

A work requiring so much accuracy is necessarily costly—the 
reason, prohably, why gratings fit to be used with the telescope 
for the purpose of showing the fixed lines are comparatively rare. 
The hope of being able to perfect a process for the reproduction 
of gratings at a comparatively cheap rate has induced me to return 
at the first opportunity to the experiments described in a prelimi- 
nary note read before the Royal Society in June last. Although 
the subject is as yet by no means exhausted, I have thought it 
worth while to bring hefore the Section an account of the pro- 
gress that has been made, with specimens of the results. 

The method of procedure is very simple. A dry plate pre- 
pared by any photographic process on a /faf surface of glass or 
other transparent material not affected by the fluid media 
employed, is brought into contact with the ruled surfaces of the 
grating in a printing frame, and exposed to light. In my first 
experiments I used exclusively as a source of light the image of 
the sun in a lens of short focus placed in the shutter of a dark- 
enedroom; but so smalla source is not necessary. The light 
from the clouds or sky, reflected by a mirror through a hole 
several inches in aperture, will be sufficiently concentrated if the 
frame be a few feet distant. I have not as yet specially investi- 
gated the point, but I believe that if the light were too much dif- 
fused the experiment would fail. Much would, no doubt, depend 
on the perfection of the contact—an element very likely to vary. 

The variable intensity of diffused daylight, which it is almost 
impossible to estimate with precision, has induced me to use ex- 
elusively in my later experiments with ordinary photographic 
plates the light of a moderator lamp. This, with globe removed, 
is placed at a distance of one or two feet from the printing frame, 
the distance being carefully measured. Working in this way 
there is little difficulty in giving consecutive plates any relative 
exposures that may be required. A collateral advantage is the 
possibility of operating at any time of the day or night, 

With regard to the preparation of the plates, 1 have latterly 
been using the tannin process introduced by Major Russell. A 
preliminary coating with dilute albumen is generally advisable, 
as any loosening of the film from the glass must be avoided, on 
account of the distortion that it might introduce. In some states 
of the collodion, an edging of black varnish put on after the 
exposure is sufficient to hold the film down. The glasses, after 
being coated with collodion (I have used Mawson’s), are im- 
mersed as usual in the silver bath, and then allowed to soak in 
distilled water, best contained ina dipping-bath, They are then 
washed under a tap for about half a minute, and put into the 
tannin solution (about 1§ grains to the ounce) held, in my prac- 
tice, in asmal!ldish. 1 usually prepare my platesin.the evening, 
standing them up to dry on blotting-paper. In the morning 
they are in a fit state foruse. Artificial heat might no doubt be 
used ifa more rapid drying were desired, 
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At a distance of one foot from the lamp the exposure required 
is four or five minutes. The development is the most critical 
part of the process. The pyrogallic solution should contain 
plenty of acid (acetic or citric), and its action must not be pushed 
too far, the mistake which a photographer accustomed to nega- 
tive work is most likely to make. At this stage the spectra 
given by a candle flame are not very hrilliant, on account of the 
iodide of silver still covering the parts which are to be transparent. 
Any trace of fog is especially to be avoided. I have experienced 
advantages in many cases from a solution of iodine in iodide of 
potassium applied to the film previously to fixing ; but its action 
must be carefully watched, or too much silver will be converted. 
The iodide of silver is then cleared away with hyposulphite of 
soda or cyanide, followed by a careful washing under the tap. 

With regard to the gelatine copies, I have not much to add to 
the account read before the Royal Society. The process is very 
simple, and some of the results very perfect; but 1 have not 
hitherto succeeded in sufficiently mastering the details. Plates 
apparently treated in precisely the same manner turned out very 
differently, That difficulties should arise is not very extraordi- 
nary, considering the novelty of the method; but itis curious 
that some of the very first batch prepared are among the best yet 
produced. The value of the results isso great that 1 have no 
intention of abandoning my attempts, and perseverance must at 
last secure success. 

I will now say a few words about the performance and _pros- 
pects of tlle new copies. Theirdefining power on the fixed lines 
in the solar spectrum is all that could be desired, being, so far 
as I can sce, in no way inferior to the originals. In the third 
spectrum the 3,000 to the inch gratings show the line between 
the D’s, if the other optical arrangements are suitable. The 
fonrth line of the group, 4, is distinguished with the utmost ease. 
I am not sufficiently familiar with spectroscopic work to make an 
exact comparison, but I presume that two prisms of 60” at least 
would be required to effect as much. I am here speaking of 
photographs on worked glass. With ordinary patent plate, 
although very good results may be obtained, if tested by the 
naked eye only, it is a great chance whether the magnifying 
power of a telescope will not reveal the imperfect character of 
the surface. 

With direct sunlight the hight is abundantly sufficient, but it 
is here in all probability that the weak point of gratings lies. It 
should he distinctly understood that where light is deficient 
gratings will not compete with prisms. There are cases, how- 
ever, where the scale might be turned by the opacity of all highly 
dispersive substances to the rays under examination. ven if 
glass be retained as the substratum, it may be used ina very thin 
Jayer, while prisms are essentially thick, The immense ad- 
vantage of a diffraction spectrum for the investigation of dark 
heat need not here be insisted on. Taking all things into con- 
sideration, it is probable, I think, that photographed gratings 
will supersede prisms for some purposes, though certainly not for 
all. 

The specimens in the hands of Mr. Ladd are copies of two 
gratings by Nobert, each of a square inch in surface, the one 
containing 3,000 and the other 6,000 lines. The latter cost 
about twenty ponnds. 


SECTION C.—GEoLocy 


Monday, dug. 19.—On the Occurrence of Erect Bases or 
Trunks of Psarontus in the Devonian Rocks of New York, 
U.S.., by Prof. James Hall. 

During the year 1870 some excavations were made in beds of 
fine sandstone, referred at that time to the upper part of 
Ilamilton’s group, but which probably belong to beds higher in 
the series. In these beds several thousand trunks of tree-ferns 
were found in an upright position, with their bases resting in and 
npon a bed of clay, im which they appear to have originally 
grown. In the clay, and in the sandstone above, to the height 
of two or three feet, great quantities of vegetable substance oc- 
curred. Principal Dawson refers these trunks to the genus 
Psaronius, and he has determined two or more species from the 
locality. 

These facts were held to indicate a point of comparatively dry 
land upon the eastern margin of the Devonian Sea. Receding 
from this ancient shore we find the sands and slates to become 
finer, and the latter to change into ‘calcareous mus. For some 
listance the shells occurring in these beds are all Lamellibranchs, 
and it is only when we have travelled a considerable distance to 
the westward that Brachiopods appear. The author then entered 


into some detail as to the mode of accumulation of these beds, 
which are admirably exposed along a line of outcrop 300 miles in 
length. 


Sur les Animaux Fossiles du Mont Leberon, Vaucluse, by Prof. 
A. Gaudry. 

The author remarked that the fossils found by him and others 
in this place bore a striking similarity to those he had before 
collected in Attica. In comparing the 4,940 bones froim the 
latter place with the 1,200 from the former, he had been much 
struck with the great variations exhibited by animals that seem 
to descend fromthe same parent. The presence of numerous 
and large herbivores proves the existence of a considerable ex- 
tent of meadow-land during the Miocene period. 


Brief Notice of the Present State of our Auowledze in connection 
with the Brachiopoda, by Thomas Davidson, F.R.S, 

The object of this paper was ‘not to trouble you with 
details, but to mention, in general terms, what has been 
the advance effected in this portion of paleontology since 
1853, the petiod at which I first published my general intro- 
duction.” Myr. Davidson first alluded to the general question 
of classification, dissenting from the views of Prof. Morse, who 
wished to remove the Brachiopoda from the Mollusca, and to 
place them with the Annelides. The great importance of the 
Brachiopoda to the palxontologist was then dwelt upon, and the 
auther remarked that ‘‘many instances are on record where the 
sight of a few specimens of Brachiopoda have enabled a palceon- 
tologist to determine accurately the age of a rock in some distant 
land to which he had no access.” Mr. Davidson stated that the 
number of so-called species of recent forms amounted to about 
100, but that probably the number would have to be reduced 
to about 60, “The number of so-termed species of Lingle 
had been greatly exaggerated, and a certain number of the 
others are known only by a single specimen.” 

Tuesday, Aug. 20.—Mr. H. Woodward read his Sixth Report 
on fossil Crustacea, The report was illustrated by a large 
number of diagrams, and announced the discovery of new 
crustacean forms in Silurian, Coal Measure, and Permian rocks. 

Remarks onthe Genera Trimerclla, Dinobolus, and Monomerella, 
by Thos. Davidson and Prof. W. Ning. The authors proposed 
to group these three genera into a new family to be called Tri- 
merellidz. It'was shown to be structurally allied to the Lingulide, 
and it was infcrred that the two families were genetically related, 
This is a point of great interest, inasmuch as.the Lingulida: are 
the earlier forms, occurring in Cambrian rocks, whilst the Tri- 
merellidx: first appear in the Silurian strata. The Cambrian 
Lingulas have a horny shell, and so too have generally the ani- 
mals associated them. In later formations the brachiopods and 
other animals have much more calcareous shells ; and from these 
facts it was inferred that lime was less abundant in the Cambrian 
sea than during later periods. As the result of long labour in 
this field of research, the authors were led to adopt the doctrine 
of evolution of species ‘‘ effected mainly through the operation of 
Divine laws, and not by purposeless or accidental modifications.” 
The paper concluded with detailed descriptions of the. structure 
of the Trimerellids. 

The Rev. John Gunn’s paper was then read On the Prospect 
of Finding Productive Coal Measures in Norfolk and Suffolk, 
with Susgestions as to the Places best adapted for an Experimental 
Goring. The author controverted the views expressed by Sir 
R. Murchison as to there being no coal beneath these counties, 
and on the following gvounds :—The ‘‘ Anglo-Lelgian Basin,” 
in which the forest bed was deposited, is bounded by the chalk 
onthe west and south, and by older rocks on the east. It was 
contended that this area has been characterised by vegetable 
growths at several successive periods; and that as regards the 
coal-growths, these were accumulated in a basin bounded hy the 
carboniferous limestone, just as the forest-hed was accumulated 
in a basin bounded by the chalk. ILunstanton was suggested as 
the best place to bore ; because there the cretaceous rocks have 
been denuded, and there too some of the oolites are absent. 
Probably the bore would not exceed 1,000 feet in depth. 

An interesting paper was then read by the Secretary, forwarded 
from Bonn by G. vom Rath, Ox @ remarkable Block of Lava 
epeeted by Vesuvius during the great Eruption of April 1872, 
prone the Formation of Silicates by Sublimation. This was a 
Block of old lava which it is assumed had been floating in the 
melted lava of the late ernption, and was subsequently ejected 
by the volcano. It shows that in its interior there were formed 
crystals of pyroxene, mica, sodalite, specular iron, and magnetite; 


424 


NATCORE 


whilst at the exterior the pyroxene was melted and the lencite 
destroyed. ; ’ ; 

The author particularly pointed out that sodalite, which was 
found sublimed in the interior of the block, is the silicate most 
rich in sodium. This he contended was not an accidental cir- 
cumstance, but resulted from the percolation of sea-water charged 
with chloride of sodium. The author remarked that the 
study of such matters is conducting us to the conclusion that the 
quantities of water, hydrochloric, and sulphuric acid, &c, ex- 
haled by craters and streams of lava, are not only an accompany- 
ing phenomenon in the production of volcanic rocks and 
mineral aggregates, but that they are essentially co-operating 
at their origin. If once we succeed in proving and explaining 
the origin of minerals through vapours, or under the co-operation 
of vapours, then the key to many problems relating to the plu- 
tonic rocks and their minerals will be found. 


A few Remarks on Submarine Explorations, with Reference to 
M. Delesse’s work entitled “ Lithologie du fond des mers,” vy J. 
Gwyn Jeffreys, FAR.S. 

The lithology of the s2a-bottom is not only a vast snbject in 
its various relations to natural history and physical science, but is 
especiuly interesting in a geological point of view, because 
every part of our globe has been at one period or another covered 
by the sea. Mr. Jeffreys contended that it is almost impossible 
t. ascertain with any degree of certainty what stratified forma- 
tions are marine, unless we find in them snch remains of marine 
animals as were capable of being preserved. Exceptions donbt- 
less occur, ¢.g. where the stratum had been subject to the action 
of carbonic acid, produced by the subsequent passage of rain or 
fresh water ; in which case all cretaceous organisms might have 
been dissolved b-fore they became silicifed or petrified. Ile 
then gave a short account of submarine explorations, from the 
time when O. F. Muller first used a dredge for scientific pur- 
poses (about 1772), to the present day ; and he summarised the 
results of the expeditions conducted by his colleagues and him- 
self on board 11,M.S. 7orce pine, uader the auspices of the Royal 
Society in 1869 and 1870. But neat to nothing is known of ihe 
enormous tracts of sea-bed which uu lerle the depths of the 
ocean in both hemispheres, le attributed the diffusion and 
geographical distribution of the marine inver.ebrate fauna to the 
action of curreuts, and not to volun.ary migration. 

M. Delesse’s work was recently published at Paris, and con- 
sists of two octavo volumes, besides an atlas of charts and maps, 
The precise date of pubhcatiun does not appear ; the dedicat.on 
is dated December 1, 1871. It forms part of a series called 
“© Publications sciendhques iudus'ricles,” and purports to have 
been published with the sanction of the Ministers ot Marine and 
Minister of Public Works. 

While giving M. Delesse full credit for the laborions and con- 
scientious manuer in which he has evidently performed his great 
task, Mr. Jeffreys vegretted that he had omitted to notice the 
reports on deep-sea explorations publislied by the Royal Society 
in 1869 and 1870, or the Address of Mr. Prestwich (the late 
President of the Geological Society), which was published in 
May 1871, and particularly treated of those reports. M. Delesse 
is a foreign member of the Geological Svctety. By consulting 
what had been published on the subject, M. Delcsse would have 
been able not only to give fuller information, but to correct 
errors which unavuidably occur in an extensive compilation, Vor 
instance, his map of France during the tertiary epoch docs not 
show the commumeation which has been proved by naturalis s 
and gevlogists to have then existed between the Bay or Biscay 
and the Gulf of Lyons, According to M, Delessz, there has 
been no communication since the Liassic periud between the 
Atlantic and the Mediterranean north of the l’y:enees. His 
division of the French marine fauna inio three provinces (Celtic, 
Lusitanian, and Mediterranean) dues noi agree with modern ob- 
servatiuns. Zoophagous moilusca do not, as stated by him, live 
on those which are phytuphagous ; pebbls (" gu/efs”) are not 
everywhere unfavourable to mollusca, even on cuasts exposed to 
a stormy sea; and foraminifera never crawl at the bottoin ot the 
sea. But it isto be hoped that these omissions and errois will 
be rectified in another edivon of a work so desirable and im- 
portant to sctentific Inquirers. 

Mr. W. Boyd Dawkins. F.RS., then read his paper On the 
Physical Geography of the Mediterrancan during the Pleistocene 
Age. The author showed from the researches of M. Gaudry 
that during the late Miocene period it is probable that there was 
some communication between Attica and Africa, During the 
hoc nz period a simud-r comarunication must have existed at 
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some part or parts of the Mediterranean area. The object ot 
this paper was to show that a like union existed during the 
Pleistocene age. The palzontological evidence was first gone 
over. Tt was shown that African mammalia are found at Gib- 
raltar, in river gravels near Madrid, in Sicily, Malta, the Morea, 
and in Candia ; particular reference was made to the occurrence 
of a small species of Hippopotamus (//, Pevtland?) in these 
localities, and it was contended that there must have been com- 
munication between them and with Africa. 

Au examination of the soundings makes this probable. It is 
found that the Mediterranean consists of two deep basins, sepa- 
rated from each other by comparatively shallow water, one 
barrier extending from Africa, past the Straits of Gibraltar to 
Cadiz, and the other reaching from Tunis, past Sicily and Malta, 
to join Italy. An elevation ot 2,009 feet would effect this. Ic 
was pointed out that the existence of such a mass of high land 
in the south of Europe must have had an important effect upon 
the climate of the period. 

Mr. Charles Moore’s paper Ow the Presence of Naked Echino- 
dermate (Holothuria) in Oolitic and Liassic Beds, was then read. 
Soft-bodied animals, such as these, are rarely found in a fossil 
state ; but the author had fortunately discovered some minate 
wheel-like plates, somewhat resembling those of a recent Green- 
land species, and which he referred to at least four different 
species of llolothuria Some of these plates indicate structures 
not hitherto seen in recent species. 

Mr. J. E. Lee read a Notice of Veins or Fissures tn the Keuper 
filled with Rhitic Bone-bed, at Goldeliff in Monmouthshire. There 
are exposed on a scar{of Keuper marl, bare at low water, a 
number of rounded masses of irregular form, but of great length, 
consisting wholly of bone-bed. The author presumed that these 
projectiuns are the casts of fissures in the marl which were 
afterwards filled up with bone-bed. Mr. C. Moore afterwards 


mide some remarks on the extraordinary ricliness of the boae- 
bed. 


IPolnesday, August 21.—Mr.J.11, Juddcommunicated throngh 
Mr. (lughes, a note On the Discovery of Cretaceous Rocks in the 
Tsianudts of Mull and Juch Avuneth. Yn the former they are seen 
a several places, and the author supposed that they would be found 
underlying a great part of the volcanic area of this district. The 
rocks are all of upper cretaceous age and lie unconformably npon 
t ie Jurrassic series and older rocks, Like all other rocks of the-e 
islands the cretaceous beds are penetrated by intrusive dykes and 
sheets of trap. Mr. Judd observed, that this discovery gave great 
cunfirmation to Prof. Geikie’s views as to the Tertiary age of 
the volcanic rocks of the Iebrides. 


Mr. T. A. Readwin’s paper, Ox the Coal and Tron Alines of 
the Arigna District of the Connaught Coal Measures, Li elanid, 
was then read in abstract. 

The shales overlying the Upper Limestones of district were sur- 
mised by the author to belong to the Voredale Series. Over these 
there are grits and shales with three seams of coal which the au:hor 
referred to the Gannister Series, remarking that a bed of true 
‘ ganmister ” occurred there. 

The coal field was divided into three districts, each of which 
was described by the author, He noticed at some length the 
clay-ironstone bands and nodules which vecur over a much 
larger area than do the coals. The ironstone is richer and 
purer than most of our English clay ironstone. The anthor 
beheved that the time had come for a vigorous and scientific ex- 
ploration of the district, which he felt convinced would soon 
become, as Sir Robert Kane had long ago predicred, “‘an im- 
portant centre of industry for the interior of the country.” 


SECTION D.—BioLocy 


Ou Deep Sea Dredging round the [sland of Anticosti in the Gulf 
of St. Lawrence, by T. F. Whiteaves, F.G.S. 

Depths of from 109 to 250 fathoms were successfully explored 
dunng July and August 1871. The temperature of the deep sea 
mud was found by using a common thermometer to be almost 
invariably 37° or 38° F’.. About roo species of Invertebrata new 
to the Guf of St. Lawrence were collected. The-e included a 
remarkable toraminier, Jéerg/ve/ina, with spinous processes 
from the first chamber, Grandia ciliata, a new Pennatula, &e. 
Two rare Echinoderms were collected—the well-known Schizaster 
Jragitis, and the curious Calverta hystrix of Wyville Thomson. 
Nearly all the marine invertebrates of the northern part of the 
Gulf of St. Lawrence are purely Arctic species. Three-fourths 
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of the mollusca of Greenland range as far south as Gasté Bay. 
The species which belong exclusively to the deep sea in Canada 
have a decidedly Scandinavian aspect. 


Preliminary Notice of Dredgings in Lake Ontario, by I. 
Al'eyne Nicholson, M.D., D.Sc. 

In this communication the author gave a short preliminary 
account of a series of dredgings carried out in June and July in 
ake Ontario. With a praiseworthy appreciation of the value 
of such researches, the Provincial Government of Ontario had 
placed at the author’s disposal a sum of money to be expended 
in this investigation, and the results had been very satisfactory. 
‘The dredgings were carried on partly in a yacht and partly in a 
small paddle-wheel steamer, and were prosecuted wholly by 
hind, the apparatus employed being similar to that used in marine 
dredging, except that a bag of embroidery canvas was attached 
outside the ordinary net, an addition rendered necessary by the 
cxceedingly fine nature of the mud at great depths. 

Upon the whole, the results obtained in Lake Ontario agreed 
very fairly with those obtained in Lake Superior in 1871, there 
being a general conformity in the phenomena observed in both 
areas. The fauna of Lake Superior, however, so far as deep 
water is concerned, is decidedly richer than that of Lake Ontario, 
whilst some of the more remarkable species discovered in the 
former appear to be altogether absent from the latter. As 
might have been anticipated, the fauna of Lake Ontario is not 
extensive, though some forms occur in great profusion. The 
shallow-water fauna is very rich in individuals, and the number 
of species is quite considerable for fresh water. Beyond eight or 
ten fathoms, the fauna becomes very scanty; and when depths 
of from twenty to fifty fathoms are reached, the list becomes 
reduced to some Annelides and Amphipod Crustacea, The 
nature of the bottom, also, at great depths is very unfavourable 
to life, consisting almost everywhere of a fine impalpable mud or 
clay, the temperature of which is very low. 

Out of thirty-one forms in all discovered by the author In 
Lake Ontario, the most interesting were the Annelides and Crus- 
trceans. The Annelides were very abundant, and consist of 
species of Vephelis, Clepsine, Saenuris, and Chiredrillus, some of 
te Leeches presenting phcnomena of special interest. Of the 
Crustacea, the most important is a litthe Amphipod, which 
occurred plentifully in from thirty to forty-five fathoms, and 
which the author identified with the Pontoporeia affinis of the 
Swedish lakes, This species, and the Stomapod, AZpst’s relicta 
of Loven, are found in Lakes Wetter and Wener in Sweden, and 
it is well known that they have been supposed upon good grounds 
to support the view that these lakes had been at one time con- 
nected with the sea. It is, therefore, a very interesting fact that 
these crustaceans should both have been found in Lakes Michigan 
and Superior. The ontoforeia the author had now detected in 
I.+ke Ontario; but It was a curious fact that the AZjsis, which is 
of common occurrence in Lake Superior, should not have been 
found to occur at all in the dredgings carried on in Lake Ontario. 


On the Flora of Moab, by A. W. Hayne, M.A. 


The 250 plants found in Moab from the beginning of February 
to the middle of March, belong to 58 natural orders, of which hy 
far the best represented are Leguminosze with 35 species, Com- 
posite: and Cruciferz: each with 26, and Graminacee 23. The 
remainder belonged to Liliacece, Scrophulariaceze, Labiatze, Bora- 
ginacee, Umbelliferee, etc. From the greater abundance of 
springs the Eastern shore of the Dead Sea is comparatively 
fertile. The most conspicuous difference which results is the 
abundance of the date palm, of which on the West only a 
single clump survives near Jericho. 


On the Structure and Development of Mitraria, by Prof, All- 
man, F.R.S, 

Several specimens of the remarkable larval form, to which John 
Muiller gave the name of Afi/raria, were obtained by Prof. All- 
man in the Gulf of Spezzia, and were made the subject of care- 
ful study of structure and development. Mecznikoff had recently 
examined another species of the same form, and the author was 
enabled to confirm the main result arrived at by him, that 
Mitraria was the larval form of an annelide. In some funda- 
mental points, however, regarding the process of development, 
his observations did not agree with those of the Russian zoolo- 
gist ; while in structure there are some important features which 
have not been described by either Muller or Mecznikoff, 
differences which may, in some cases at least, depend on actual 
differences between the species examined. 

The nervous system is well developed, and consists in the 


principal central portion of a large quadilateral ganglion, formed 
by the union of two lateral ones, and situated on the summit of 
the transparent dome-like body of.which the larva mainly con- 
sists. From this two very distinct chords are sent downwards, 
so as to form a pair of commissures with two small ganglia, which 
are situated at the opposite side of the alimentary canal. Be- 
sides these, two other small ganglia exist in the walls of the dome, 
at the oral side of the great apical ganglion, and two similar 
ones at the ab-oral side. These send off numerous filaments, 
which dive at once into the walls of the dome, while each sends 
off a long filament to the region where the alimentary canal 
begins to bend downwards towards its ab-oral termination. The 
great apical ganglion supports two sessile ocelli, with pigment 
and lens, and two small spherical vesicles, each containing a 
clear spherical corpuscle. These last the author regards as andi- 
tory capsules. 

A system of vessels was also described. This consists mainly 
of a sinus which surrounds the great apical ganglion, and sends 
off three branches, which run in a radial direction in the walls of 
the dome, two lateral and one ab-oral, and appear to open into 
a sins which surrounds its base. 

In the progress of development the ab-oral end of the alimen- 
tary canal becomes elongated in the direction of the axis of the 
dome, carrying with it the walls of the base of the dome, which 
are to form the proper body walls of the future worm, and in this 
way a long cylindrical appendage becomes developed, and hangs 
from the central point of the base. At first there is no trace of 
segmentation, and this is subsequently induced on the cylinduical 
body of the worm by the formation of consecutive annular con- 
structions. 

The process of development as observed by the author in the 
species of Afitraria examined by him thus differs in several polnts 
from that observed by Mecznikoff. . Among these the most im- 
portant is that the ventral side of the worm is formed simul- 
taneously with the dorsal instead of subsequently to it and in- 
dependently of it, as in the case described by Mecznikoff. The 
development of the worm was not traced to the ultimate dis- 
appearance of the dome-like body of the larva. 


On the Whales of the Antwerp Crag, by Prof. Van Beneden. 

A brief account was given of the great accumulation of bones 
of fossil cetacea, or rather of whales, which are found in the 
Antwerp Crag, and of which the greater part belong to species 
new to science. These primitive whales were all small in size, 
and in that respect have no existing representative except the 
Neobalzena of New Zealand. It is only in the Upper Crag that 
we find representatives of larger species which actually exist such 
as those of the genera of Baliena, Megaptera, and Balzenoptera. 

Prof. Flower said that the excavations at Antwerp had revealed 
a perfect cetacean burial ground. Under the superintendence of 
a savant who had a most intimate acquaintance with the osteology 
of recent whales, the skeletons of the extinct species had been 
almost reconstructed in the Brussels Museum. It was a re- 
markable thing that these ancient whales wereall small. It was 
the reverse of what happened in most other cases where the 
ancient representatives ol any type were generally far larger than 
those at present existing. 

Mr. Sclater iequired what was the relation between the cetacea 
of the Antwerp and Suffolk Crag, 

Prof. Van Beneden replied that they were identical. The 
English material was not in itself sufficient for independent 
determination ; but with the knowledge he had acquired from 
the more perfect remains, he was able to identify those from the 
Suffolk Crag. 

Prof. Allman said that there wasa parallel to the case of the 
whales in the dwarf fossil elephant of Malta, This was of the 
more interest, as the affinities of the elephant and of the whale 
are by no means remote. 


On some points in the Development of Vorticellidc, by Prt 
Allman. 

The author described, in a beautiful branched and clustered 
vorticellidan, a process different from aty which had been re- 
corded by those observers who had described the so-called en- 
cysting process, and the behaviour of the ‘‘nucleus ” in the Vorti- 
cellidze; 

1n almost every cluster some of the zooids composing it had 
become greatly altered in form. They had increased in size, 
and instead of the bell-shaped form of the others had assumed a 
globular shape, and had lost both oral orifice and ciliary appara- 
tus, while their supporting peduncle had ceased to be contractile, 
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In the younger ones the contractile space of the unchanged zooid 
was still very cvident, but was fixed, showing no tendency to 
alteration of size, and the so-called nucleus was very distinct and 
larger than in the ordinary zooids. The whole was enveloped 
in a transparent gelatinous-looking investment. 

In a slightly more advanced stage another envelope, in the 
form of a brown horny capsule, begins to be secreted between 
the proper wall of the zooid and the external gelatinous invest- 
ment. It is at first thin and smooth, but it gradually acquires 
considerable thickness, and becomes raised on its outer surface 
into ridges enclosing hexagonal spaces. 

In this stage the capsule has become too opaque to admit of a 
satisfactory view into its interior ; but if the capsule Le carefully 
opened its contents may be liberated so as to render apparent 
their real nature. It will be then seen that these consist of a 
minutely granular semi-fluid plasma surrounding the ‘‘ nucleus,” 
which has much increased in size and occupies a large portion of 
the cavity of the capsule. The condition of the contractile 
space could not be determined ; it has probably altogether dis- 
appeared. 

In a further stage the ‘‘nucleus” has undergone an important 

change ; for, instead of the Jong cylindrical form it had hitherto 
presented, it has become irregularly branched, has acquired a 
softer consistence, and has moreover broken itself up into two 
or more pieces, This change in the ‘‘nucleus” is invariably 
accompanied by the appearance of nucleated cell-like Louies, 
which are scattered through the corpuscular plasma which had 
filled the rest of the capsule. They are of considerable size, of 
a spherical form, and with their nucleus occupying the greater 
part of theic cavity, and having its nucleolus represented by a 
cluster of yranules. 
» In other capsules, apparently the more advanced, no trace of 
the so-called nucleus of the vorticella body could be detected, 
and it seems t> be entirely replaced by the spherical nucleated 
cells, which hadjnow still further increased in number. It is 
impossible not to regard these cells as the result of the disinte- 
gration of the nucleus, and the conclusion is a legitimate one 
tht they are finally liberated by the natural dehiscence of the 
capsule, and become developed into new vorticellidans, 


On the Structure of Noctiluca, by Prof. Allman, 


The author gave an account of some researches he had made 
on uVoctiluca molicus. They were mostly confirmatory of the 
results arrived at by other observers, more especially by Krohn, 
Qaatrefages, Busch, Huxley, and Webb, while they further served 
to supplement the observations of these zoologists. 

At one end of the meridional depression is the vibratile 
flagellum with the mouth at its base, and here the depres:ion 
becomes qaite superficial, while the opposite end is much deeper 
and is here abruptly closed. Just outside of this deep end of the 
depression there commences, by a funnel-shaped enlargement, a 
very slightly elevated ridge of a firmer consistence than the rest of 
the body ; it terminates abruptly after running down, in a 
meridional direction, over about one-third of the circumference 
of the body. The author had reason to believe that this ridge is 
traversed in its length by a canal which opens close to the ab-oral 
extremity of the meridional depression by a funnel-shaped 
orifice, thus giving support to the opinion of Huxley, who 
believes that Mocti/uce is provided with an anal orifice. The 
mouth leads into a short cylindrical gullet, and the author con- 
firmed the existence of the vibratile cilium contained within 
the gullet, as originally described by Krohn ; and of the ridge, 
with its projecting tooth, described by Iualey as existing in the 
gullet walls. The floor of the gullet is formed by the central 
mass of protoplasm, here naked and in direct ‘contact with the 
surrounding medium. ‘he vibratile cilium springs from this 
floor, and near the root of the cilium is a depression in the fluor 
which can be followed for a little distance into the protoplasin. 

Besides the well-known branching processes which radiate trom 
the central mass of protoplasm to the walls of the body, tere is 
also sent off from the central mass a broad, irregularly quadrangu- 
lar, plate-like process, which extends to the outer walls, where 
it becomes attached along the line of the superficial meridional 
ridge. The lower free edge of this broad process is thickened in 
the manner of a hein. 

In contact with the central protoplasm is the nucleus, a clear 
spherical body about 255 of an inch in diameter. 

The body walls are composed of two layers—an external thin, 
transparent, and structureless membrane, and an internal thin 
granular layer of protoplasm, which lines the structureless mem- 
brane throughout its whole extent, and which receives the ex- 


tremities of the radiating processes from the central mass, Under 
the action of iodine solution and other reagents, the protoplasmic 
layer may be seen to detach itself from the outer structureless 
membrane, and, along with the radiating bands, contract towards 
the centre. Itadmits of an obvious comparison with the primor- 
dial utricle of the vegetable cell. 

‘The flagellum, which is given off close to the margin of the 
mouth, is a flattened band-like organ, gradually narrowing 
towards its free extremity, and with its axis transversely striated 
like a voluntary muscular fibre throughout its whole length, It 
sevins to have the power of elevating its edges, so as to render 
one of its surfaces concave, and thus becomes converted into a 
semi-tube, which may assist in the conveyance of nutriment 
towards the mouth. 

The nucleus is a spherical vesicle, with clear colourless 
conients, among which minute transparcnt cval corpuscles 
may usually be detected. When acted on by acetic acid, the 
difference between the contents of the vesicle and its wall be- 
comes very apparent, and the contents may now be seen accn- 
mulated towards the centre as a minutely granular mass, with 
some of the oval corpuscles entangled in it. 

The radiating offsets, which extend from the central protoplasm 
to the peripheral layer, contain well-defined clear coipmnscles 
which slowly change their relative ; laces, as if under the influence 
of very feeble curr_nts. These olfscts, indeed, closely resemble 
the radiating protuplasm filaments which extend from the proto- 
plasm, surroun- ing the nucleus, to the walls of the primordial 
utricle in the vegetable cell. The peripheral layer contains 
scatie-ed through it numerous minute cell-like bodies. These 
are spherical and of various sizes ; in the larger ones a distinct 
central nucleus may be detected. 

It is scarcely correct to regard the central mass of protoplasm 
as atrue stomach. The author had failed to tind any evidence 
of a permanent gastric or somatic cavity, and he regarded the 
protoplasm mass to which the gullet leads as representing the 
**parenchyma” of the Infusoria, and, like this, allowing cf the 
solid food being forced down into it from the gullet and there 
encysted in extemporaneously formed vacuole. The food also 
frequently forces its way from the central mass into the radiating 
processes, and diatoms and other microscopic organisms may be 
seen in these processes enclosed in cyst-like dilatations of them, 
extemporaneously formed for their reception at various distances 
from the central protoplasm, 

It was considered probable that the canal which seems to exist 
in the supetticial ridge affords exit for certain effete matters, 
which may be conveyed to it through the process, by which it 
is kept in connection with the central protoplasm. 

Our knowledge of the phenomena of reproduction and develop- 
ment in Nocts/uca is still very imperfect, and the author saw little 
which seemed capable of throwing additional light on this sub- 
ject. He agreed, however, with Huxley in regarding it as pro- 
bable that the nucleated cell-like bodies which are prescnt in the 
peripheral layer of protoplasm have a reproductive function, 
and are destined after liberation to become developed into new 
individuals, 

Fiom the account now given it will be apparent that .Vocteuca 
consists essentially of an enormously vaciolated protoplasm, in- 
volving a nucleus and enclosed in a structureless sac, the 
vacuolation taking place to such an extent as to separate the 
contents into a peripheral layer of protoplasm which remains ad- 
herent to the outer sac, and into a central mass which is kept in 
communication with the peripheral layer by processes of proto- 
plasm which pass from oneto the other. The author believed 
that the nucleus of Vocti/uca had a significance different fiom that 
o! the so-called nucleus of the ordinary Infusoria, and that itad 
mitted of a closer comparison with the true ce!]l-nucleus. He was 
of opinion that the nearest ally of .Vocte/eca would be found in 
the somewhat anomalous infusorial genus Peridzia. 

In conclusion the author detailed some observations he had 
made on the luminosity of Avctdeca ; and he gave reasons for 
maintaining that the seat of the phosphorescence is entirely con- 
fiaed to the peripheral layer of protoplasm which lines the extez- 
nal structureless membrane 

On the Slructure of Edwardsia, by Prof. Allman. 

‘The structure of this beautiful little actinozoon differs in many 
important points from that of both the zoantharian and alcyonarian 
polypes. It was shown that just within the mouth the walls of 
the stomach sac project into the cavity of the sac in such a way 
as to form eight complicated frill-like lobes; that the eight 
vertical, radiating lamellx which project into the body cayity 
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from the outer walls, and are composed or parallel longitudinal 
fibres enclosed between two membranous layers, do not reach 
the stomach sac in any part of their course, and that eight strong 
muscular bundles pass symmetrically through the whole length of 
the body cavity, being attached at one end to the disc 
which carries the tentacles, and at the other to the floor of the 
body cavity, while they are free in their intervening course. 

Attached along the length of about the posterior half of each 
muscular bundle is the long sinuous generative band, with its 
chord-like craspedum loaded with thread cells. Just before 
terininating at the lower opening of the stomach sac each of the 
eight generative bands enters a most remarkable pectinated organ, 
which appears to be quite unrepresented in any other group of 
the Cwlenterata. It was difficult to suggest the trne significance 
of these organs ; their relation to the generative bands might 
lead to the belief that they are testes, or they may be analogous 
to the so-called cement glands which exist near the outlet of the 
oviducts in some of the lower animals. In this case they might 
supply some additional investment to the ova at the time of ex- 
trusion, 

The author regarded Zadwardsia as presenting a very distinct 
type of actinozoan structure, which occupies an intermediate 
position between that of the zoantharian and that of the alcyona- 
rian polypes. He also compared it with the extinct rugose 
corals of the palozoic rocks to which it corresponds in the 
numerical law of its body segments, and of which it might in 
some respects be regarded as a living non-coraligenous repre- 
sentation, 


On the Structure of Cyphonautes, by Prof. Allman. 

This remarkable little organism, whose structure and ultimate 
destination have been variously described by different observers, 
was obtained by the author in considerable abundance in Moray 
Virth. The animal is enveloped in a mantle, and the whole 
enclosed in a delicate, transparent, structureless test formed by 
two valve-like triangular plates which are in contact along two 
edyes, and separated {rom one another by a narrow interval along 
the third, Its form is thus that of a very much compressed cone 
or pyramid. The author distinguishes by the term base the 
brvader edge where the two plates of the test are separated from 
one another ; while the otber two edges are distinguished as the 
anal and ab-anal edges. The apex is the angle opposite to the 
base, and here a narrow passage exists through which the fleshy 
walls of the mantle are brought into immediate contact with the 
surrounding water. 

In the base are two large oval openings, one, the larger, 
situated towards the anal edge, and the other towards the ab- 
anal, The former leads directly into the cavity of the mantle. 
I:s edges are prolonged by a membranous lobe ciliated on its 
margin, and uninterruptedly continned round the ana! side of the 
opening, but deficient on the opposite side, The interior of the 
lube is ocenpied by a cavity. 

A large part of the mantle cavity is occupied by the pharynx, 
a spacious thin-walled sac which opens into the mantle cavity by 
a long curved somewhat S-shaped slit with thickened and ciliated 
margins, which, at one side, are continued beyond the large 
opening situated near the anal side of the base in the form of two 
short ciliated tentacles. ‘Towards the apex the pharynx becomes 
suddenly narrow, and is here lined by vibratile cilia, and marked 
ly citeular strize which possibly indicate the presence of sphincter 
flores. It now turns towards the anal side, and then bends 
downwards towards the base, and enters a thick-walled sub- 
cylindrical stomach. This runs towards the base parallel to and 
a little within the anal edge of the test, and is ultimately continued 
into a short straight intestine, which terminates by an anal o1ilice 
in the mantle cavity near the outer opening of the latter, From 
the upper part of the walls of the pharynx a narrow bundle of 
fibres passes to the apex of the mantle cavity. 

Upon each side of the pharynx and lying against the stomach 
and utestine isa large oval mass. Its situation would suggest 
the probability of its being a hepatic organ, but it is altogether 
so enigmatical that it would be rash with our present knowledge 
of it to insist on assigning to it any special significance. 

Tn contact with each of these enigmatical organs is a small 
tubercle, from which a bundle of short fibres pass off in a 
radiating direction, The resemblance of these bodies to a pair 
of nervous ganglia is obvious, Lut the author was more inclined 
to regard them with Schneider as indicating points of attachment 
of the contained animal to the two valves of the test. 

The smaller ef the two openings in the hase, that, namely, 


other, surrounded by a hollow membranous lobe with ciliated 
margin. This is uninterruptedly continued round the ab-anal 
s'de of the opening, but is deficient on the opposite side. The 
opening leads into a special chamber entirely shut off from the 
cavity of the mantle and from the pharynx. The walls of the 
chamber are lined with cilia, and it has within it, or in immediate 
connection with its walls, two peculiar structures. One of these 
is a somewhat pyriform organ which, with ove end close to the 
orifice of the chamber, extends from this point into its cavity ; it 
is composed of a mass of spherical bodies. The other extends 
over the roof of the chamber in form of acap ; it consists of two 
portions, one of which lies directly on the walls of the roof, and 
has a transversely laminated structure, which, however, disap- 
pears towards the ab-anal site of the chami er; the other is an 
oval mass of globular cell-like bodies and lies on the free convex 
surface of the laminated portion. 

Here again this part of the Crphonautes isin the highest de- 
gree enigmatical, and yet it is difficult not to believe that in the 
structures just described we have an ovary and testis with asso- 
ciated accessory structures. 

The author observed no further fact which might tend to 
throw lght on the ultimate destination of Cyphonautes, and 
more especially nothing which might tend to confirm the remark- 
able views lately published by Schneider, who,believes that he has 
traced its devolopment into the polyzoal Alembranipfora pilosa. 
The structure is considerably more complicated than Schneider 
seems to be aware of, while the opinion of this observer that the 
whole of the proper Cy/f/onatts structure becomes absolutely 
obliterated and the boay of the animal converted into an amor- 
phous mass of cells ftom which the Afewmdranifera becomes 
evolved not by a process of budding but by a ditferentiation of 
structure is so startling that notwithstanding the partial assent 
lately given to it by Nusche we ave compelled to wish for fur.her 
confirmation of the evidently careful observations of the German 
zoologist. 

If the ab-anal chamber described above with its associated 
structures really belongs to the generative system—and it is hard 
to say whatelse it can be—the view that Cy/donautes is a 
polyzoal larva is scarcely tenable. 


SOCIETIES AND ACADEMIES 
Paris 


Academy of Sciences, Aug. 19.—M. Faye in the chair. 
MM, Jamin and Richard read the second part of their paper on the 
laws of cooling, and the cooling power cof gases. The authors have 
determined the amount of heat abstracted Ly a gas from a warm 
solid placed in its midst.— A. and P. Thenard presented 
a memoir on the action of ozone on indigctic sulphate and 
on arsenius acid. The authors find that ozone decolourises 
three times as much indigo as the law of equivalents would lead 
one to suppose, and that this reaction takes place in two well- 
marked perivds. Two-thirds of the indigo are decolourised, in 
the first of these periods, almost instantaneously, and one-third 


in the second period after the lapse of several hours, The 
authors ascribe this second action to hydric peroxide 
(eau oxygenic) formed by the ozone. The authors are 


led to doubt whether ozone is really a triple atom mole- 
cule, er whether it is simply oxygen in which is condensed 
a powerful selective force. ‘They intend to thoroughly invesii- 
gate this question.—M. Daubrée reported his examination of the 
meteorites which fell at Lancé and at Anthon (Loir-et-Cher) on 
the 23rd July, 1872. The Lancé stone weighed 47 kilugiannnes ; 
the one which fell at Anthon, 12 kilometres fiom Lanccé, was 
much smaler. ‘I heirstructure was granular, and some of the grains 
acted strongly on polarised light; they were evidently portions of 
the same mass. Specificyravity, 3°5. [Elements found: iron, 
cobalt, nickel, copper, sodium, sulphur, chlorine, silicon, and 
oxygen —Max Marie followed on the determination of the ] e1i- 
meter of the region of co:.vergence of the series of Taylor, &c.— 
M. Mallard read a paper on the action of silicic anl:ydnde and 
analogous oxides on sodic carbonate at a high temperature,— 
On the combined use of morphia and chloroform during surgical 
opelations, and on a new mode of administering the latter. M. 
Demarquay, the author, convinced of the great danger incurred 
by the combined use of these agents, has abandoned it and de- 
voted himself to the improvement of the apparatus employed for 
the administration of chloroform, The apparatus in question 


which is situated near the ab-anal edge of the animal is, Jike the | consists of a flannel mask stretched on @ Wire frame ; the chloro- 
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form is poured drop by drop on its surface.—Observations on a 
note by Prof. Respighi on the'solar protuberances, by 5. Tacchini. 
The author asserts that no dependence can be placed on the de+ 
tails of any drawings of the prominences except when made with 
a telescope of large aperture. —M. Tréve, in a paper on the magnet, 
mentions some experiments from which he deduces that the 
“transformation ” of a bar of soft iron into a magnet requires a 
mechanical work and a molecular action ofa kind as yetunknown, 
—‘ On the compressibility of Air and ITydrogen at high tempera- 
ture” by M. Amgat. The author asserts that up to 320° these 
gases follow the law of Mariotte. M. Berthelot followed, onjthe 
distribution of a base between several acids in solutions. ‘On 
the aptitude of certain gases to acquire persistent active proper- 
ties under the influence of electricity” by M. Chalrier, “The 
author finds that hydrogen when acted on by electricity possesses 
the power of uniting directly with the nitrogen of the air and of 
reducing newly precipitated oxide of silver, even after it has 
travelled some distance from the point where the electricity 
was allowed to act on it. M. G. Lechartier, in a paper 
on the reproduction of pyroxene and peridot, stated that 
he had sncceeded in preparing these minerals by heating mixtures 
of their constituents.—-M. P. Bert followed with ‘‘ Experimental 
researches on the effects of changes of barometric pressure on the 
phenomena of life.” Ina very interesting paper of great practi- 
cal importance as regards miners and divers working under great 
pressure, the author cited the case of an English company who 
in a single year lost ten divers out of twenty-four three of these 
died suddenly on coming to the surface, 7.2, at the moment of 
sudden release} from a high pressure and seven after several 
months of suffering from paralysis also died. The author con- 
cludes (from a series of experiments of cats and dogs) that up to 
five atmospheres two or three minntes should be allowed for the 
pressure to decrease, above that mnch more time must be 
allowed, and at nineteen atmospheres five minutes per atmosphere 
at least is required. If the pressure is allowed to decrease more 
rapidly than this death is certain. —“ Comparative researches on 
the absorption of Gases by the blood: estimation of Hzemo- 
globin,” by M. N. Gréhant. The author describes a method of 
estimating Hemoglobin by observing the quantity of carbonic 
oxide the bload will absorb. Application of Meteoric 
Metamorphism to the study of the black crust of grey 
meteorites, by M. S. Meunier.—M. A. Cheux describes a 
white Aurora Borealis observed at La Baumette near Angers 
on August 8, 1872, and says that great disturbance was ob- 
served on the sun on the morning of the 9th; he gives a view 
of the sun showing twenty-four spots. —Extracts from two letters 
from Messrs. Guiscardi and H. de Saussure relative to the late 
eruption of Vesuvius. —Appearance of a meteor in the depart- 
nent of Vienne, July 23, 1872 (extract of a letter from M. Dan- 
brcée). This was the meteor of which portions fell in the Canton 
of St. Amand, Loir-ct-Cher, Vienne is forty kilometres distant from 
the places where the two portions of the meteorite fell.—M. 
Tellier read a note on the supersaturation of water. Water may 
be cooled 3° or 4° below zero in a glass vessel and still remain 
liquid in which state it may be violently agitated but a very 
sudden blow often causes its solidification. M. J. Gerard exhibi- 
ted photographs of the interior of an aquarium, 

Aucust 26.—M. Faye, president. —Determination of the mn- 
tual actions of Jupiter and Saturn to serve as a base for the re- 
spective theories of the two planets, by M. Le Verrier.—In a 
note on the action of carbon and iyon on carbonic anhydride at 
a high temperature, by M. Dumas, the author refutes a statement 
Tately made by M. Durunfaut that these bodies do no not react 
un'ess hydrogen is present.—Mr. C. Peters announced the dis- 
covery of two new planets, 122 and 123. The planets are of the 
11°§ and 12th magnitudes respectively.— New researches on the 
propyl compounds, by MM. Js. Pierre and E. Puchot.—In new 
experiments on spontaneous generation, by M. Donné, the author 
supports the well-known views of M. Pasteur.—Elementary 
theory of simple integrals and of their periods, by M. Max 
Marie.—On the physical constitution of the sun, by M. EF. 
Vicaire. ‘The author returns to the old theory of a comparatively 
cold nucleus which he regards as most probably liqnid. He con- 
siders that the tremendons explosions of which the sun is the 
seat could not occur from the midst of a mass of dissassociated 
gases.—Notes were received from M. Brachet relating to the 
improvement of microscopes ; from M, Lanale, relating to aerial 
navigation; from M. Clarke, relating to cholera; from M. 
Roussett, relative to certain questions concerning medicine. —-On 
the spherical representation of surfaces, by M. A. Bibancour.— 


Fetter from M. Gasparis, on a new mechanical theorem.—On 
ozone and hydric peroxide (eax oxygéné&e), M. ¥F. Le Blanc 
sent a note relating to the paper by the Messrs. Thenard in No. 
8 Comptes Rendus, 1872. The author states that in 1854 he dis- 
covered that ozone acted on water with the production of hydric 
peroxide.—Industrial employment of ozone for the destruction 
of the empyreumatic taste of whisky, and in the manufacture of 
vinegar, by M. Widemann. ‘The author established a factory at 
Boston, U.S., where whisky was thus treated at the rate of 
12,000 gallons per week. He also converted maize whisky into 
vinegarby diluting it with seven volumes of water, and then treating 
it in the same way.—On the divisions of a base between several 
acids in solution, dibasic acids, by M. Berthelot.—Action of 
cupric sulphate on normal urine, by M. Ramonde Luna.—M. P. 
Bert communicated a seventh note on the influence of change of 
barometric pressure on the phenomena of life.—On noctilucine, 
by Mr. T. L. Phipson, Noctilucine is the substance which is 
secreted by the various animals which are phosphorescent in the 
dark. The anthor believes that the same substance is secreted 
by certain plants (Agaricus, Euphorbia, &c.) and that it is also 
produced by the fermentation and decomposition of various 
vegetable and animal matters. The spectrum of this substance 
lies entirely between the lines E and F of the solar spectrum, 
—On the iodide of nitrogen, by Husson, 7/s.—M, Le Verrier 
presented observations of the August meteorites, from Greenwich, 
Lisbon, and at Volpeglino.—M. Chapelas annonnced, respecting 
the meteorites of the 8th, 9th, roth, and 11th of August, that 
the mean hourly number was 33°5, a decrease of 6°4 on last year. 
The number for 1872 was only about one third of that for 1845. 
—A new communication from M. Pigeon, on the typhns of 
horned beasts, was submitted to the examination of M. Bouley. 


PAMPHLETS RECEIVED. 


ENc.iisH.—The Lead and Zine Mines of the Mendips: H. B. Woodward. 
—What Determines Molecular Motion, the Problem of Nature: J. Croll.— 
A Letter to the Marquis of Salisbury on the Public Health Bill: W. Child. 
—The Building and Omamental Stones of Great Britain and Foreign 
Countries: E. Hull.—British Association for the Advancement of Science, 
Report of Committee on Science Lectures and Organisation, Past and Pre- 
sent.— Quarterly Magazine of the Brighton Grammar School, Part [1.— 
Science and Art, a Sermon to the Memory of F. D. Maurice: LI. D, Bevan. 
—Economy of Fuel in the Blast Furnaces for Smelting Iron: 1, L. Bell. — 
Quarterly Weather Report of the Meteorological Office, January to March, 
1871.—The Vomiting of Pregnancy: E. Munro.—On the use of the Stetho- 
scope of Obstetrics: E. Munro.—A Puzzle in Rain and Air.— Proceedings of 
Geologists’ Association, July.—Quarterly Jourral of Education, July.— 
College of Physical Science, Newcastle-on-Fyne, Prospectus for Session 
1872-73 —A Discussion of the Meteorology of the part of the Atlantic lying 
north of 30% N. lat. forthe eleven days ending February 8, 1870. —Charts 
and Diagrams to accompany ditto. 

e- AMERICAN AND CoLoniat,—Canadian Naturalist, July.—Indiana Journal 
of Medicine: I’. M. Stevens, Vol. LII, No. 2.—Abstract of Reports of the 
Surveys of the Geographical Operations of India for 1870-71.—Abstracts of 
Specifications of Patents (Victoria) applied for from 1854 to 1866, No.1.— Metals: 
W.H.Archer —Report ofthe Coalfields, Western Part of Victoria.—Reports of 
Surveyors and Registrars for Quarter ending March 11, 1872, Victoria.— 
Noteson the Post- Pliocene Geology of Canada: J. W. Dawson.—The Popular 
Science Monthly, Nos 1-4.—The Australian Mechanic, No. 7, July, 1872. 
—Eighth Report of the Board of Visitors to the Observatory, Victoria.— 
Bulletin of the Museum of Comparative Zoology at Harvard.—Notes on the 
Ornithological Reconnaissance of Kansas, Wyoming, and Utah; J. A. Allen. 

Forricn.—Zeitschrift fir Biologie, Vol. viii., No. 2.—Bulletin de la 
Socicté d° Anthropologie de Paris.— Classification de 250 matiéres tannantes ; 
M. Bernardin.—Memorie della Societa degli spettroscopisti italiani.— 
Matériaux ponr lafaune Belge, 2™* part.—M yriopodes: F.Plateau—Ofversigt. 
af kongl. Vetenskaps Akademiens Forhandling, Nos. 3, 4, 7.—Atti della 
reale accademia dei Lincei, tom. 25, Aon. 25, 1871-72.—Verhandlungen des 
naturhistorischen Vereins, Riga, Vol. 1, 2, 1872. 
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BALFOURS PALASONTOLOGICAL BOTANY 


Introduction to the Study of Palwontological Bot my. 
By J. H. Balfour, A.M., &c., Professor of Botany, Edin- 
burgh. (Edinburgh: Adam and Chas. Black, 1872.) 


HE mastery of an alphabet by a child depends on 
his recognising and remembering the differences in 
form of the various arbitrary signs which we conventionaliy 
use to represent different sounds. Perhaps in the face of 
the alphabetic researches ol Mr. John Evans we should 
withdraw the qualification—arbitrary. He may seeacon- 
nectioa between the sign and the sound, and be able to 
give a reason for the various forms employed, and explain 
the influence of this horn or that loop superadded to the 
simple line in modifying the sound. Weare, however, ata 
loss to discover what possible connection of affinity or 
even of analogy can exist between the signs O and O and 
the scunds they represent. Whatever the recondite re- 
searches of the antiquarian may discover, the letters of 
the alphabet are practically recognised and universally 
received as arbitrary signs for particular sounds. The 
mastery of the alphabet is only the recognition and remem- 
brance of the different signs and the sounds they repre- 
sent. 

This mnemonic education is not unfrequently the only 
educat’o1 which some attain to, or perhaps are capable of. 
In science not a few are looked up to as masters whose 
extensive knowledge is nothing more than the faculty of 
discerning differences joined to a good memory. The 
raticna’e of the difference is another matter; perhaps 
they are mentally incapable of appreciating whether the 
distinguishing characteristics at once perceived by them 
are dependent on the absence of affinites or of analogies. 
The differences exist—that is their goal. 

Many entomologists prosecute their labours on this low 
platform, and in botany the mere herbarium systematist 
cecupies the same position. The one classes beetles, and 
the other plants as the lexicographer arranges words, by a 
method that exhibits their differences and permits easy 
reference. 

But in no division of science is this class so common a3 
in gology. The mere perception and memory of differ- 
ences will give one a high class position as a palzeon- 
tologist : and much useful work will such a one do—work 
necessary to the progress of science. True, it is not the 
highest class of work, and too frequently men who are ex- 
perts at it aim at something higher. But deficient in the 
pocr of appreciating analogies, or recognising affinities 
in the points of resemblance, or their absence in the points 
of difference ; deficient also in the exact knowledge of 
zoology or botany, such men have grandiloquently pro- 
claimed and ignorantly and of course obstinately defended 
the most absurd opinions. Confined to the useful work of 
separating and recording different forms their services to 
science are most valuable, but the interpretation of obscure 
structures, and the higher problems of science, must be 
left to otkers able to deal with them. 

No greater source of the evils we deprecate exists than 
the common but erroncous practice of separating palawon- 
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tology as a science by itself. Palaeontology has no grounds 
for recognition as an independent science. The organisms 
of an existing geographical province might be excluded 
fron zoology and botany on the same grounds that are 
employed to exclude the plants and animals ofa geological 
period. Zoolozists are far ahead of botanists in getting 
rid of this error, Extinct forms have their place in every 
philosophic estimate of the animal kingdom. In botany, 
on the other hand, the study of fossil forms has been re- 
cently characterised as a non-scientific pursuit engaging 
the attention of the “geologist” ; extinct plants are ex- 
cluded from systematic works, and if dealt with at all in 
class books, all reference to them is eliminated from the 
general text, and they are confined to a page or two, or 
relegated to an obscure appendix. 

Great praise is due to Prof. Balfour for introducing a 
different order of things. His manuals have always toa 
greater extent than any others published in the English 
language dealt with fossil plants ; and he has now givenus 
a special introduction to botanical palocontology. Fiom 
the position obtained by the study of structural and 
systematic botany he deals with the problems presented 
by fossil plants 

The earlier pages of the work are occupied with pre- 
liminary considerations as to the difficulties which present 
themselves in attempting to determine fossil plants, the 
diferent conditions of preservation in which their remains 
o:curin the stratified rocks, the accepted classification of 
the sedimentary deposi-s, and the like. 

The plan of the work itself is to treat of the plants as 
they are associated in the different recognised formations, 
Looking at paleontology as a separate section of the 
science of botany this is no doubt the obvious methol of 
treatment, just as in geographical botany we deal with the 
different provinces of the surface of the earth and th: 
floras which characterise them. 1f, however, the strati- 
graphical aspects had been subordinated to the systematic, 
a more valuable and instructive exhibition of the past 
vegetation of the glob2 would have been before us. For 
example, had the Conifere been traced from the first 
known occurrence of Abietiaeous wood in the Devonians, 
through the anomalous Arancirian wood and the Taxineous 
fruits of the Carboniferous rocks, the last types represented 
by the Walchias of the Permians and the Voltzias of the 
Trias, up to the appearance of the still existing group; in 
the Oolitic and Cretaceous rocks, an exhibition of extinct 
forms would have been given which would have conveyed 
to the botanist a clear and comprehensive view of the 
Order. In this way important light would be throwa oa 
the present geographical distribution of orders and even 
genera. Look, for instance, at raucarfa and Seguola,— 
two genera limited in numbers as well as in geographical 
distribution. We find the first represented by several 
species in our Secondary rocks, entirely absent from the 
Tertiaries, and at length banished to the southern hemi- 
sphere ; while Segvo¢a appears in the Cretaceous strata, 
persists through the lower Tertiaries, and is now limited 
to a small geographical province in Western North 
America. 

Nevertheless much may be said for the method adopted 
by Prof. Balfour. So long ago as the year 1828, Adolphe 
Brongniart detected a correspondence between the great 
divisions of the vegetable kingdom and the great epochs 
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of the earth’s history. He correlated the predominance | 


of Cryptogams with the Primary epoch, of Gymnosperms 
with the Secondary, and of Angiosperms with the Tertiary. 
The discoveries of the half century that have elapsed since 
Brongniart published his views have confirmed the broad 
truth of his generalisations. Reeently they have been ex- 
pounded and illustrated by one who worthily follows his 
illustrious countryman inthis particular field of study,—by 
the Comte de Saporta in the preface to his Tertiary Flora 
of the South of Franee. 

Accepting this classification, which is so far both 
systematic and stratigraphical, Prof. Balfour prepares the 
student for dealing with the more obscure fossil remains 
by introducing each epoch with a résnné of the leading 
characters of the great group of plants which are found in 
it, drawn from their living representatives. The fossils 
charaeteristic of the various formations then follow in de- 
tail. The most recent observations are given. Look, for 
example, at the illustrations and deseriptions of the frueti- 
fication of the Cryptogamie plants of the Coal measures— 
the ferns, club-mosses and mares-tails—brought together 
here for ae first time. 

The numerous woodcuts an the admirable plates 
greatly enhance the value of the volume. 


WM. CARRUTHERS 


THE BRITISH MUSEUM PHOTOGRAPHS 


Photographs from the Collections of the British Museunt, | 


Taken by S. Thompson. Ist Series. W. A, 


Mansell and Co.) 


(London : 


MONG all the varied purposes to which the art of 
4 photography has been applied, there is perhaps 
none for which it has proved itself more valuable than for 
the reproduction of ancient works of art. It matters not 
whether it be the sublime conception of some ancient 
Greek sculptor, the thorny-looking inscription on a 
Babylonian brick, or the stone hatchet of some pre- 
historic troglodyte, in each case the reproduction by the 
eamera, if executed by a competent operator, will give a 
more vivid and faithful idea of the original than any 
drawing by however skilful an artist. 

In the case of inscriptions, of minute patterns, of 
delicacy of form, or of the distinctive character of an 
object, the merely mechanical process, though not entirely 
without its drawbacks, possesses a great advantage over 
the skilful artist, inasmuch as it is eutirely free from pre- 
judice. The artist, however conscientious, is always prone 
to draw incorrectly such details as he does not under- 
stand, and to attempt some improvement in foree and 
effeet in those which he fully appreciates. It is only in the 
ease of coins and of other small objects which it is neces- 
sary to hold in more than one light in order fully to dis- 
cern the details, that a good drawing is preferable to a 
photograph ; and then the question arises, what is a good 
drawing ? 

For rendering available to students the contents of a 
museum, photography is invaluable. By it the objects 
which, in many instances, it is impossible to study at 
leisure in their repository, are, as it were, rendered port- 
able, and made available for extended examination at 
home, and for reference at a moment’s notice. It is with 
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great satisfaction, therefore, that we see this series of 
nearly a thousand quarto photographs of objects in our 
national collections issued to the public by Messrs. Man- 
sell and Co. It is divided into seven parts—ethno- 
graphical and pre-historic, Egyptian, Assyrian, Grecian, 
Etruscan and Roman, Medieval, and Seals, and one great 
advantage to the student is that he is by means of a 
comprchensive catalogue enabled to make his own selec- 
tion of such photographs as come within his own particular 
provinee. 

That the choice of the objects to be phatographed has 
been judicious may be inferred from the faet that it has 
been made by the aid of Dr, Birch, Mr. Charles New:on, 
Mr, A. W. Franks, Mr. Murray, Mr. George Smith, and 
Mr. Walter de Gray Bireh, all well known for their labours 
in the departments which they represent. Four of these 
gentlemen have also prepared the catalogue. 

The photographs themselves are remarkably well and 
eleatly executed, the figures in all cases being sufficiently 
large to make the details visible. We have but one fault 
to find, which it is to be hoped may be easily remedied— 
the absence of any seale on the photographs, and of any 
dimensions in the catalogue. In the ease of some of the 
pre-historic and ethnographieal objects it would also be an 
advantage if further paiticulars were given as to the 
localities from which they were obtained. 

The catalogue is accompanied by an interesting intro- 
duction from the pen of Mr. Chailes Harrison, giving a 
good general view of the progress of human civilisation, 
which the objects photographed illustrate, and also giving 
the rationale of the whole series. We cordially concur in 
his hope that each local museum will have its objects 
photographed, and that the plates like these may be made 
aceessible to the public at a fixed moderate cost. In the 
meantime we commend these illustrations of our rich 
national collection to the readers of NATURE. 


OUR BOOK SHELF 


Aulumus on the Spey. By A. E. Ixnox, M.A., F L.S. 
Author of “ Ornithological Ranibles in Sussex, &c. 
(London : Van Voorst.) 


WE have seldom come across a book in which the @/ce 
and the zt//z, science and amusement, are so happily 
combined as in the modest little volume before us. Mr. 
Knox’s main object, apparently, in spending his autumn 
on the Spey, was to fish for salmon in that trying river ; 
and some of his wonderful achievements in this exciting 
occupation are narrated in an almost fascinating, and cer- 
tainly unpretentious manner, in a few of the chapters of 
his booklet. But it would be a great mistake to consider 
this merely a book of sport, and Mr. Knox nothing mere 
than a genial “ piscator ;’ he has already proved what 
is confirmed by this his most recent work, that his 
knowledge of British zoology, and especially ornithology, 
is extensive and thorough. To any one who desires to 
see the report of a trained and patient observer on the 
zoology, and even geology, of the basin of the Spey and 
and of contiguous districts, we would with confidence 
recommend Mr. Knox’s woik. It contains mueh that is 
valuable and interesting on these subjects, and a good 
deal that is new to many. Quite charming and very 
eurious is his account of the sodus operandi of a family 
of erossbills (Loxia cur virestris) which he watched while 
standing under a tree, a few inches above his head, busily 
engaged at their marvellous employment of splitting the 
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fir cones and extracting the seeds. His observations on 
the habits of the water-ouzel, its procedure under water, 
and the food it seeks there, quite redeem that lively little 
bird from the imputation of being a destroyer of salmon- 
spawn, and prove him to be the.salmon fisher’s best 
friend, But, indeed, the charms of Mr, Knox’s book are 
many, and will be deemed an acquisition by all who take 
an interest in British zoology ; to those who are both 
fishers and naturalists it will afford a rich treat. The tail- 
piece to the book is a beautiful woodcut of a salmon, 
having underneath the punning legend, “ Jz spe vivo.” 


Physical Geography. By Sydney B. J. Skertchley, 
F.G.S., H.M. Geological Survey. (London: Thomas 
Murby.) 

THIS is one of “ Murby’s Series of Science Manuals” in- 
tended for use in schools. It seems on the whole 
creditably done, the information conveyed is valuable, 
and in the main trustworthy, the author occasionally 
drawing on his own experience for illustration. Amid 
the many manuals on the same subject competing for 
favour this deserves to take a place, though the few illus- 
trations introduced are wretched, and there is an occa- 
sional attempt at fine writing. 


Révue Photographique des Hopitaux de Paris, Publié 
par Bourneville et A. de Montméja. 4°me Année. 
Avril, 1872. {Paris: Delahaye ) 

THIs enterprising little publication deserves success. 
The number before us, which, however, is only interest- 
ing to our medical readers, contains three photographs 
(about 4in.by 3 in.), one of a calcified enchondroma, and 
two of a remarkable case of encephalocele. One of 
these exhibits the whole infant, the other the upper part 
of the trunk. The details are very clearly visible, and 
there is an account of the case by P. Budin. The Révue 
contains also a good report of recent anatomical physio- 
logical and surgical work. 


wELPERS LTO THE VEDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. | 


The Potato Disease 


I FEEL very much interested in the attempt you have made to 
connect the potato disease with cosmical phenomena, and I quite 
agree with you that although the Peroxosfora may be the proxi- 
mate cause, yet for the ultimate cause we may have to look to a 
very different set of circumstances, 

The researches of Baxendell, Meldrum, Smyth, and others, go 
to show that the convection currents of the earth are influenced 
hy the state of the solar surface. Now surely anything that in- 
flucnces the motions of our atmosphere may readily be supposed 
to influence the distribution and activity of those disease germs 
that are now believed to be present in the atmosphere. Are 
not various kinds of blight associated with the prevalence of 
certain winds? 

In referring to the five great visitations of the sweating sick- 
ness you say quite truly that we have no means of ascertaining 
the condition of the surface of the sun during those years. 
Nevertheless, ¢direct/y, we may, 1 think, come to some sort of 
conclusion more or less probable regarding the sun’s surface in 
those years, 

This may, perhaps, be done by means of records of the Aurora 
Borealis, 1 have not access at present to the great catalogue of 
M. de Mairan, and I will, therefore, confine myself to the list of 
auroral appearances given by Mr, Jeremiah in your columns for 
November 17,1870. Very great and extensive auroral outbursts 
are known to occur during years of maximum sun-spots, and 
aurore are phenomena which appeal too much to the imagination 
to remain unnoticed in an unscientific age. 

Tf, therefore, we can tell the years of very great auroral out- 


bursts, we can at least approximate to those of maximum sun } 


spots, 


Now (quoting from Nature) ‘in 1574 Camden and Stow in- 
form us that an Aurora Borealis was seen for ¢wo successive 
nights, viz., the 14th and 15th of November, with appearances 
similar to those observed in 1716, and which are not commonly 
noticed. The same phenomenon was twice seen in Brabant in 
1575, viz. on 13th February and 28th September, and the cir- 
cumstances attending it were described by Cornelius Gemma, 
who compares them to spears, fortified cities, and armies fighting 
in the air.” This has every appearance of a widely extended and 
great series of outbursts, and we may, perhaps, suppose that the 
maximum was not far from 1575. 

Again we learn that ‘‘on September 2, 1621, the same pheno- 
menon was seen all over France, and it was particularly described 
by Gassendus in his ‘ Physics,’ who gave it the name of the 
‘Aurora Borealis.’ Another was seen all over Germany in 
November 1623, and was described by Kepler.” Giving equal 
weight to these two appearances, we may place the maximum in 
the year 1622. 

Again we learn that ‘‘in 1707 Mr. Neve observed one of smail 
continuance in Ireland, and that in the years 1707 and 1708 this 
sort of light had been seen no less than /ve times.” We may in 
this case place the maximum in the year 1708, 

We have thus selected as years of maximum aurora] disturb- 
ances the years 1575, 1622, and 1708, and if they correspond 
approximately with years of maximum sun spots, we should ex- 
pect the distances between them to be divisible by 11°1, which 
Wolf as well as De La Rue, Stewart, and Loewy, agree in repre- 
senting as the solar period. Now the difference between 1575 
and 4622 is 47 years—a period not very different from four solar 
periods, or 44°4 years. 

Again the difference between 1622 and 1708 is 86 years --a 
period nvt very different from eight solar periods, or SS°8 years, 
Furthermore the difference between 1575 and 1708 is 133 years 
—a period not very different from twelve solar periods, or 133°2 
years. 

Finally the difference between 1708 and 1816°8, the period of 
one of Wolf’s well-ascertained spot maxima, is 108 8, which is 
not very different from ten solar periods, or 111°O years. 

Assuming, therefore, that 1575 is not far from a period of 
Maximum sunspots, and going backwards by steps of 11°! years, 
we are led to the following dates :—1552°8, 1530°6, 1519°5, 
1508°4, 1486°2, as years of maximum spots, whereas the dates of 
sweating sickness were 1551, 1528, 1517, 1506, 1485, and the 
differences between the two sets are as follows: 1°8, 2 6, 2°5, 
2°4, I°2, the mean being 2°1 years, and the difference always mm 
the same direction. 

It is, of course, hazardous to place much confidence in these 
results ; nevertheless, it is worthy of remark that the greatest 
difference between observation and calculation from hypothesis, 
recorded in the communication, is 2°8 years, whereas it might 
sometimes have been 5°6 years on the supposition that there is 
no truth whatever in the hypothesis. 

T shall only remark in conclusion that when we have arrivel 
at the position of being able to explain by a probable hypothesis 
the cause of spot variations, we may perhaps be able to test our 
conclusions by means of these early notices of the Aurora 
Borealis. B. STEWAKT 


T{AvING been from home, it is only now that I have read your 
very interesting article of Sept. 12, on the Potato Disease. 

It is certainly most desirable that ‘‘an investigation into the 
origin, cause, and remedies” thereof by the ablest of our scientific 
men should be promoted ; but itappears to me that this is a cise 
for private contributions rather than an appeal to Government. 
I would, therefore, suggest that a fund be raised by subscription 
to supply the means of offering three prizes for the above object ; 
the first I should hope would not be less than 5007, the second 
and third 3007. and 200/, 

These sums would offer an inducement to the ablest men to 
devote to the object a portion of that time and talent which, with 
many of them, forms the chief (sometimes the only) source from 
whence their income is derived. 

The judges might be appointed by such of the subscribers as 
could meet at a given place after due notice. 

The sum required, including expenses of advertising, &c., 
would not be large; there ought to be no difficulty im raising it 
when we consider what a large interest is at stake. 

1 should be happy to subscribe 5/. 


Richmond, Surrey, Sept. 23 M. MoGGRIDGE 
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On the Substance Exhibited at the British Association, 
Brighton, by Mr, P. L, Sclater, and stated to be the 
Ossifisd Notochord of a Fish 


NEARLY every one frequenting the Zoological Section at the 
British Association at Brighton must have seen and been puzzled 


by a substance exactly resembling in external appearance a slen- | 


der willow twig when perfect, two feet or more in length, and 
pointed at both ends, 

This substance was exhibited by Mr. Sclater, and pieces of it 
were freely distributed by him for examination. 

I was, unfortunately, not present when he read his paper on 
the subject ; but I gathered that he had said that the substance 
had been described to him by the person who sent it as occar- 
ring inthe back of a fish, and that Mr. Sclater called it an ossi- 
fizd notochord. A drawing of the fish was exhibited, 

» J further heard that Mr. Gray, of the British Museum, re- 
garded the substance as the axis of one of the Pennatulide, and 
thut this opinion was held by several other naturalists also. 

I first became acquainted with the substance at the Kew ITer- 
barium, where a piece of it was shown me by Mr. Berkeley, it 
having been given to him by Prof, Thiselton Dyer ; and T was 
told taat Dr. Hooker had examined it with the microscope, and 
rejected it as certainly not vegetable. 

It was almost impossible to conceive of the substance being the 
notochord of a fish. No fish’s notochord is composed of longi- 
tulinal fibres, nor has a structure at all resembling that of the 
substance in question ; and moreover a notochord in such a fish 
asa lamprey, in which it is persistent, is much thickerin propor- 
tion to its length than are these calcified rods. Further, the 
tendency is fora notochord to ossify peripherally, and form rings 
of bone, not a hardened central core. 

Oareaching Oxford from Brighton, I got Mr. Robertson to 
give me a specimen of Funiceularia guadrangularis, one of the 
Pennatalidz, which was preserved in spirits. I found it hada 
long slender flexible core, exactly similar in appearance to Mr. 
Sclater’s substance, bat quadrangular in section instead of circular. 
The core was about two feet and a half long, and pointed at 
both ends. Microscopical examination of longitudinal sections 
of the core, when treated with acetic acid, gave off carbonic acid 
in quantities, and showed a strueture almost exactly resembling 
that observed under similar circumstances in Mr. Sclater’s sub- 
stance, 

I then looked into the literature of the subject, which fully 
conficmed me in the opinion that the substance in question is the 
core of ons of the Pennatulidw. <A few statements, culled from 
the two works I consulted, may be interesting to the readers 
of Nature. The works were ‘ Anitomisch-systematische 
Deschreibung der Alcyonarien,” von A. Kolliker, Erste Ab- 
theilune: Die Pennatuliden. Erste Halfte (Frankfort ; C. Win- 
ter, 1870). ‘*]cones Histologicce, oder Atlis der Vergleichenden 
Gewebelehre,” herausgegeben von A. Kolliker. Zweite Ab- 
theilang, Krster Heft. Die Binde-substanz der Ccelenteraten, 
p. 158 (Leipzig: W. Engelman, 1566), 

The Alcyonarice, a sub-order of polyps, are divided into three 
groups :-—(1) Alcyonidze ; (2) Gorgonidz ; (3) Pennatulide. 

The Pennatulidx consist of hard and soft parts. The hard 
parts appear in most varieties in the form of an inner calcified 
axis, which in size and position is like that of the Gorgonidz, 
It isto be considered as calcified connective tissue, is entirely 
and completely enctosed within the substance of the polyp 
colony, and is pointed at both ends. 

The Pennatulidae are thus divided :— 

I. Pennatulide with polypbearers bilaterally symmetrical, 

A. Polypbearers feather-shaped in Pennatulece. 
B. Polypbearers leaf-shaped in Renillaceze, 

If. Pennatulid, with polyps arranged radially. 

The Pennatuleze break up into (1) Penniformes ; Pennatulez 
with a well-marked feather-shape ; (2) Virgulariexe ; Pennatulece 
with a long, narrow polypbearer, and small leaves or polyps rest- 
ing immediately on the axis. To this latter group belongs the 
genus “nicularta, and probably also the genus to which Mr, 
Sclater’s specimen belongs. 

With regard to the fine structure of the hard axis of Penna- 
tulidee, I have gathered the following from Kolliker’s ‘‘Icones,” 

. 158. 

F The axes of Pennatulide consist of calcified horny substance, 
arranged in concentric Jamellcc about a central core. The 
lamellce are pierced by peculiar soft radial fibres, which, how- 
ever, are well defined in certain species only. The organic 
basal substance shows an extremely well marked fibrillar structure. 
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The axes are less firmly calcified than those of the Gorgonide, 
a are thus for the most part able to be cut with a knife and 
pent, 

According to the analyses of Fremy (Ann. de Chimie, 1855, 
t. xlili, p. 98), the axis of Prerovistes spirasum contrins from 31 to 
49 percent. mineral matter, and that of Pevvstule rubra from 
45 to 48 per cent. 

A drawing is given by Kalliker of a transverse section of t'e 
axis of a Virgularia (Zyyus mirabifis) prepared by grindin.*,whic't 
shows a white central core, surrounded by a broad bro vnish 
cortex, which is marked with concentric and radial lines. 

If the axis of a Zyeus be treated with acaticacid, a dev lo - 
ment of carbonic acid takes place. It becomes soft, anI a!lows 
the following structure to be made out :— 

The bulk of the axis consists of a fibrous tissue which re- 
sembles ordinary fibrillar connective tissue in the most deceptive 
manner, and consists of very fine fibrillze, which run parallel to 
one another ina wavy fashion, and which can b2 isolated from 
one another. On the surface of the axis is a yellowish cuticle. 

Drawings are given of longitudinal sections of the axis of 
Lygus mirabilis, Wt shows the peculiar broad transparent radial 
fibres crossing the finer longitudinal ones. In another figure of 
a similar preparation from Funicularia guatrangeularis, these 
radial fibres are less marked, but the cavities containing them 
appear as oval apertures in the section. 

Reference is mae to Quekett, Leetures on I listology, IT., and 
Tlistological Catalogue, 1., where the structure of the axes of 
Plerosides, Lyous, and Funicularta is described, but the radial 
fibres mistaken for canals. 

T think any one who has examined Mr, Sclater’s substance, 
and very many have had such an opportunity owing to his hind- 
ness in distributing pieces, will find that both in external charac- 
teristics and internal mieroscopical structure, it conforms very 
closely to the deseription given here from Kolliker of the axis of 
the Pennatulid. I havesent the Editor of NATURE some pieces of 
the axis of /veicularia guadrangularis in case any one cares to 
compare the two substances, and has not the material at hand, 
In the mean time I cannot but conclude that Mr. Sclater has 
been misinformed, and that we are very unlikely ever to see that 
very marvellous fish in the flesh. 

HI. N. Mosetey 


Ocean Currents 


TIAVING just returned from a sojourn of nearly two mon hs 
amongst the White Mountains, I am now for the first made aware 
of the publication, both of my last note on Ocean Currents, and 
also of Mr. Croll’s reply. J have not been disposed to enter into 
an extended discussion of this subject, knowing that it cannot be 
properly treate 1 without the use of mathematics, in short essays 
suited to NATURE, and doubting whether the discussion could 
be made either acceptable to its Editor or edifying to i's readers. 
In my last note, therefore, 1 endeavoured to be as brief as 
possible, and considered only the more simple form of the con- 
ditions of the problem, as expressed by differential equations, 
showing the relations between the forces, resistances, and the 
differentials of the motions, and showed that the deflecting furce 
eastward exerted upon a pound of water or any body in moving 
toward the pole with a velocity of one mile per day, and which 
mast be sensibly the measure of the resistance of friction, is of 
the same order near the parallel of 45° as the action of gravity 
on the same body upon a gradient of 6{t. from the equator to 
the pole; and from tidal considerations it was inferred that the 
resistances to the slow motions of ocean currents may be very 
much less than the action of gravity upon any body apon a gra- 
dient of 6ft. in the distance of a quadrant. 

If, instead of considering the differential equations of any 
problem, and endeavouring to satisfy them directly, we adopt the 
less simple method, and consider the integrals of these equations, 
and endeavour to satisfy them directly, the method, though less 
simple, is entirely legitimate, and we should obtain the same re- 
sults. This is substantially the method adopted by Mr. Croll ; 
and from considering the problem in this way, he comes to the 
conclusion that the deflecting force eastward, which is the 
measure of the resistance, is at least 1,500 times greater than the 
action of gravity on a gradient of 6ft. from the equator to the 
parallel of 60°; and as the velocity of the pound of waler east- 
ward, and that toward the pole, are probably about of the same 
order, and consequently the resistances, he justly infers that the 
resistance to the motion toward the pole must be overcome by 
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some other force than that of gravity due to the assumed gradient. 
But it may be shown by the other method of considering the 
problem, hy assuming a motion towards the pole of one mile per 
day, that the forces which overccme the resistances in both di- 
rections are about of the same order. ‘This very great difference 
in the results obtained from the two methods of considering the 
problem, indicates that there is some great fallacy somewhere 
which needs looking after. 

Mr. Croll is misled by adopting the erroneous principle that 
tLe amount of work performed by gravity upon a falling or de- 
scending mass is in all cases expressed by the mass multiplied 
into the height through which it descends, or that the foot-pound 
is a unit of work. The amount of work required to give velocity 
to any body, or overcome any kind of frictional resistance, is 
expressed by the intensity of the effort, regarded as constant, 
multiplied into the time of action. The intensity of the effort of 
any force, as of gravity, is explained by the mass multiplied into 
the velocity which such force can produce ina unit of time. If 
we, therefore, put g, 7, 4, and ~v fcr the force, the amass, the 
time, and the velocity respectively, we shall have, putting [17 for 
the amount of work performed by gravity, 

(t) IV = mgt = mv, 
that is, the amount of work performed is expressed by the mo- 
mentum. Now this amount of work is stored away in the mov- 
ing body, and remains until it is used in overcoming resistance 
of some kind, as friction or the inertia of other bodies, and JV’ is 
exactly the expression of the working power which has been 
communicated to it. But if the moving body has been subject 
to resistances, as of friction, during the time ¢, then we shall 


have 

(2) IV = mv + ft 
putting / for the coefficient of friction, and supposing it to be 
constant, In this case wz expresses the amonnt of work left 
which has not been expended in overcoming the friction during 
the time 4, and of course in this case we cannot get all the work 
back again which has been expended, at least mechanically. 

If we now suppose a body to fall ina vacuum through the 
space s, if the amount of work performed by gravity upon it, 
and the working power communicated to it, is expressed by the 
mass multiplied into the height through which it has fallen, we 
shall also have 


(3) 


Hence, comparing the preceding expressions of IV, we have 
mv = 4met, which is impossible ; and therefore, if the former 
expression of J7” is correct, the latter is not. 

Again, illustrating by a special case, if we suppose a body, 
of which the momentom is #z', to move upon a tevel plane 
without friction, and the plane to curve up in the direction of 
motion, and also suppose another body with half the mass and 
double the velocity, of which the momentum is 47 2u = me, 
nt andz being the mass and velocity of the first body, it must 
be admitted that the amount of labour expended in giving both 
hodies the momentum +z is exactly the same, in the latter case 
the intensity of the effort being half as great, but the time of 
action twice as long ; but the momentum will carry the latter up 
the slope toa height 1our times greater than that of the former, 
and after descending again to the plane, both will have the same 
momentum, and the same amount of labour would be required 
to bring each to rest, and consequently both have the same 
power of doing work. But the mass of the latter multiplied 
into the height through which it has descended is double that of 
the former, and hence these products do not express the power 
of doing work which gravity has communicated to them. 

In the case in which the descending body is resisted by friction, 
we have seen (2) that neither the mass multiplied into the Leizht 
of descent, nor the momentum zz which the body has on arriv- 
ing at the level plane, expresses the whole action of gravity, and 
the resistance 7v may be so small as not to affect sensibly the 
amount of work expressed by mz’, or it may be so great that 
mz may be neglected, in comparison with #2. The value of /¢ 
may also be so great that the value which wv would have (1) in 
the case of a free body falling throngh the space s, would be al- 
most infinitely small in comparison with the whole expression of 
TV (2). In the various cases, therefore, which may be supposed, 
in which friction may be either very small or very great, so that 
in the former case the effect of the resistance might be scarcely 
sensible, and in the latter it might take the action of gravity a 
long time to drag the body down through the space which it has 
to descend, we cannot suppose that in all these cases the whole 


IV’ = ms = Amel? = 4mit. 


action of gravity is expressed by the same number of foot-pcnnds, 
supposed to be units of work. 

Tf, therefore, Mr. Croll’s pound of water were moved fram the 
equator to the parallel of 60° by the action of gravity without 
any resistance, the momentum which it would have on arriving 
there would express the work done by gravity upon it, and not 
the six foot-pounds, and the work would be done in a very 
short time in comparison with the time in the real case of nature 2 
but when it is dragged down there through all the resistance 
which it svffers, at the rate of a mile per day, as we have sup- 
posed, the amount of labour which gravity performs is very many 
times greater than that expressed by the momentum which the 
pound of water would have on arriving there without resistance ; 
and with regard to the six foot-pounds, we have seen that the 
mee is no more comparable to them than a surface is to a 
solid, 

Again, if we snppose the gradient upon which gravity acts to 
be only one foot in the distance instead of six, and the resist- 
ance to the pound of water to be as the velocity, then the water 
would move with only one-sixth of the velocity in the other case, 
and the water would be six times as long in reaching the parallel 
of €0°, but the energy of the action of gravity would be only one- 
sixth as much, and henc> the work would be the same, being 
carried on six times as long in the latter case with one-sixth of 
the energy. But then the same work would be represented by 
one foot-pound, if that is a true unit of the work instead 
of six. In this case also the deflecting force eastward would 
be only one-sixth as much, but the time being six times as long, 
the same amount of work would be done, and this would be 
sensibly the same as that which would be required to give the 
pound of water a velocity of about 760 miles, as Mr, Croll has 
it, but really double that amount. 

I am well aware that in the action of machines in which 
force is balanced against force, and consequently the times of 
action are the same, the amount of work may be expressed 
by the forces multiplied into the spaces through which they 
act; but in all cases in which the times differ, the amount 
of work cannot be expressed by any unit into which the element 
of time does not enter. The amount of work required to pro- 
duce a velocity of 760 miles per hour is a function of the time, 
and progortional to the time where the force is constant, and 
cannot be measured by foot-pounds, 

With regard to the argument ba:ed upon M. Dubuat’s expeli- 
ment, the matter briefly and fairly stated stands thns : according 
to the experiment, water will not flow unless acted upon bya 
force equivalent to that of gravity upon a given gradient, which 
makes the force required to move it abont fifteen times greater 
than the horizontal component of the moon’s disturbing force 
which produces the tides. Dut this force of the moon does move 
the water of the ocean, and therefore M. Dubuat’s experiment is 
not applicable to water of great depth as of the ocean, and 
the argument fails. It is true, as Mr. Croll states, that the 
two cases of motion are somewhat different; in the case of the 
tides the water from top to bottom flows in the same direction, 
while in the other the upper and lower strata flow in contrary 
directions, and the resistances to the lower motions are no 
doubt greater. Six of the nine feet therefore of Mr. Croll’s 
gradient should probably be given to the lower currents, and 
only three to the upper ones. But Mr, Croll admits that in 
the case of the tides a gradient of one inch is sufficient to move 
tbe water. A gradient of three feet only, therefore, ought to be 
sufiicient to move the upper half, which would correspond some- 
what to the case of tides in an ocean of half the depth. The 
observations of Col, Graham show that the water of Lake Michi- 
gan, about 700 feet deep, readily yields to the moon’s disturbing 
force which causes a tide at Chicago with a range of nearly two 
inches, 


Cambridge, Mass,, Sept. 7 Wa. Ferret 


Spectral Nomenclature 


It seems almost absurd that a subject of such interest, and, as 
I think, importance, as that of Spectral Nomenclature should 
be discussed from opposite sides of the globe alone ; so it may 
be hoped that it will not have been allowed to end with Prof. 
Young’s remarks upon the one or two points in which he differs 
from me, but will have been taken up by others at a less distance. 
There is a great deal more to be said about it; but probably I 
should not have tronbled you again just yet but for the obligation 
I feel to disclaim credit which he gives me for what is not mine. 
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Doubtless it is not necessary, but the obligation is the same ; 
and a mistake into which Prof. Young has fallen is open to 
others. 

The mip which he wants —to be based on inverse wave-length 
or rapidity of vibration or pitch—is, I believe, in course of con- 
struction by Dr. lfuggins, to whom, an! not to me, is due, I 
think, the first idea and the proposal, Prof, Young has probably 
associated my name with it through a lecture delivered by my 
brother at Glasgow, in 1869, in which it was advocated. 

J also wish to acknowledge that I was not aware of the fact 
which has now been so decidedly stated, that the coronal green 
line is certainly Aractical/y identical in position with 1474 (Is), 
as tested by direct comparison. Indeed, I was ignorant that such 
a comparison was possible, having supposed that the line in 
question was only visible during eclipse. I ought, of course, to 
have referred to Prof. Young’s ‘ Preliminary Catalogue,” and 
probably should have done so had I beea in a house instead of 
in a tent, a few score of miles from the nearest station. But in 
truth it did not occur to me that there could be any certainty 
about the position of a line which, as a coronal line, had never 
been ixed by measurement. I may now venture to ask, What 
guarantee was there that No. 31 of the ‘* Preliminary Catalog ae 2 
was ‘the coronal line,” anterior t» the Dodabetta measure- 
ment? Ido not question it now, but I should like to kuow if 
the presumptive identity is supported by any characteristic 
difference between that line al those which are presumably 
due to the chromosphere. There is still a link wanting. 

However, admitting the identity, and therefore the accuracy 
of the assigned position, we may still believe what Prof. Young 
says he would be glad to see proved, that “the apparent coin- 
cidence (with the iron line) is merely a very close juxtaposition,” 
More than this : even were a very much higher dispersive power 
to show no resolution of the identity, should we not still be in 
nearly the same position as to aty inference to be drawn there- 
from? Evidence of physical relation between metals which 
present one or more lines common to both spectra may, indeed, 
eventually be shown (by the improbability of so frequent an 
accidental concurrence) to amount to proof, But this must be 
a prior step. To conceive it taken, and then to apply the like 
reasoning by analogy to the case of the single coronal line tally- 
ing with an iron line, seems to me speculation of the second 
order, Undoubtedly it would be matter for congratulation to be 
relieved from tne liability to temptation of this kind by definite 
disproof, Inthe meantime, I cannot but regret that Prof, Young 
has half neutralised the good of a plain disavowal of belief in the 
ferrous interpretation of the coronal green line, by hazarding the 
query whether it may not ‘‘turn out” to be quasi-ferrous. 

lam sorry—to return to the subject of nomenclature—that 
your respondent dogs not agree to my objection to ‘f Dy.” _ Is it 
not plain that such a designation is haphazard? The association 
of idea is with D, due to sodium, instead of with the origin or 
source of the line. It tells nothing beyond the position, roughly, 
in the spectrum, by refecence to a position which we happen to 
be familiar with, but with the oceupant of which it has no con- 
nection otherwise. The name, in short, has no foundation in 
principle ; and that, | apprehend, is a lack of the first requisite 
in a scientific name. 

The objection toGreek alphabet letters is of a different charac- 
ter, but not less easily answered. It is very true that, through 
the exertions of Prof. Young and others, “the whole Greek 
alphabet would not suffice to name one in three of the lines ” 
already known ; but it would nevertheless suffice (as in the some- 
what analogous case of the stars) ‘‘to express as many as the 
memory would require to hold.” There is ample precedent. 
The principal lines of the elements, like the principal stars of 
constellations, are known to some extent by Greek letters ; and 
as for the difficulty in respect of order, there was a time when 
the “lucid” stars, though very many in number, and having no 
very clear claims to precedence, were only known individually 
by personal names. Yet no sooner did a Bayer rank and name 
them according to apparent brilliancy, by Greek letters (to say 
nothing of the Koman), than the advantage of a fixed nomen- 
clature was recognised and his work accepted ; although obser- 
vation must have shown that the assigned order was not always 
strictly correct. So would it happen now if, the lines having 
been lettered, further knowledge should show that tle established 
precedence was not quite all that could be wished. The evil of 
slight incorrectness of this kind would be felt to be trifling com- 
pared with that which 
nomenclature established solely for convenience and involving no 


theory. 
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This would not prevent nor conflict with, neither would it 
render unnecessary, a far more extended tabulation depending on 
refcangibility. On the contrary, the want of such a classification 
and means of indication would be felt as soon as precise tabula- 
tion should come to be undertaken. In Kirchhoff’s solar chart 
we have, graphically, something like what is wanted in a much 
more general, numerical, and tabular form—an example of a 
catalogue of lines. Charts are very useful, but not most handy; 
and they are not susceptible of such ready improvement and ex- 
tension, The accumulation of results of spectroscopic research 
must sooner or later take the form of a catalogue of lines, from 
all sources, arranged in order of refrangibility ; designating indi- 
viduals (for special reference) where possible, according to their 
parent element or compound, the‘r physical source, their cosmical 
habitat, or other characteristic and distinguishing indication, 
implied under the system of nomenclature which may be adopted ; 
upon which would follow such details as to character (including 
intensity, width, definition, complexity, variability, &e. &ce ) as 
present knowledge or future research may represent as suitable 
material for incorporation. 

So long as spectroscopic analysis is content to remain in its 
earliest stages—and it must be allowed to be still in its infancy, 
though a giant from its birth—the student and experimentalist 
may to a very considerable extent learn by heart or by practice 
such spectra as he needs; but this can never suffice for all pur- 
poses. Accumulation is continually going on, and produets 
must be stored. Let that be once acknowledged and the task 
attempted, and it must follow that, no matter how rigorous and 
precise my be the system of tabulation, there will be not only 
room, not only gain, but a positive necessity for an intelligible 
use of that kind of deseriptive indication which is only to be 
found in scientific classification and nomenclature. 

A general catalogue such as I contemplate would command, 
if eompiled with even moderate knowledge and care, a very 
general acceptance. Unquestionably it would h2 extended, 
modified, improved upon, by subsequent work ; but, so far as 
nomenclature is concerned, it would probably undergo but slight 
alteration—the less the better. It would form a basis on which 
any number of special catalogues might rest, without interfering 
with its permanence as a catalogue of reference. 

I do not pretend to say that the task isa simple one; quite 
the reverse. But, then, all the more honour to whoever accom- 
plishes it. J. Hexscuen 

Bangalore, July 29 


Jeremiah Horrox 


I OBSERVED in a number of NATURE some three weeks ago 
an inquiry relative to J. [lorrox, the astronomer. My wife is 
descended from Horrox, and I knew that one of her friends had 
his life, but have not been able to find it til now. The book 
las just Leen sent to me here. 

The Rev. Jeremiah Horrox was born in Toxteth Park, near 
Liverpool, in 1619, and died in 1641, aged 22. 

The life is by the Rev. A. B. Whatton, published by Wer- 
theim, Macintosh, and Hunt, 24, Paternoster Row, 1559, and 
includes a translation of his discourse on the Transit of Venus. 

HENryY HOLIDAY 

Muncaster Castle, Ravenglass, Carnforth, Sept. 20 


Millions of Millions 


Wuy do not Messrs. Ranyard and Co, adopt the late Ben- 
jamin Gompertz’s most convenient notation of prefixing a circle 
to the first significant figure, or suffixing a circle to the last sig- 
nificant figure having therein a digit for the number of zeros 
employed ? 

Thus : 

And 


*G@)718 is ‘oo000718 
718(6) is 718000000 

S. M. Dracu 
74, Offord Road, N., Sept. 17 


Analogy of Colour and Music 


In NaTwreE, No. 150, p. 393, a letter from Mr. G.C. Thompson 
is headed “ Correlation of Colour and Music.” As this letter re- 
fers toa paper of mine publisbed some time ago, permit me just 
to say that Mr. Justice Grove bas in your journal objected to the 
use of the word “correlation” employed in tbis sense. En- 
tirely coinciding with the opinion of the eminent parent of this 
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work, I wrote as follows in NATURE for February 17, 1870 :— 
“ lualogy is certainly far more appropriate to express what is 
merely a parallelism, and not a necessary or complementary re- 
lationship between light and sound.” In the subsequent letter on 
this subject you adopted the word “analogy ;” pardon, there- 
fore, my pointing out an obviously accidental ‘‘ reversion to the 
| timitive type ” which appcared in your paper Sept. 12. 
Sept. 16 W. F. BARRETT 


The Fringes on the Lighter Side of the Rainbow 


AT the place referred ta hy Mr. Thompson in NaTuRE (No, 
150, p. 393) I mer-ly fullowed Sir John Herschel ; expres:ing my- 
self, it is true, not very accurately, in my anxiety to save space 
in NaTuRE at the end of a letter alrealy too long. If Mr. 
Thomp‘on refers to Sir John’s ‘‘ Meteorology,” sections 219 to 
223 and still thinks the point requires fuller elueidation, he may 
possibly supply the deficiency by devising an experiment to prove 
that the width of the fringes does not vary inversely as the 
diameter of the drops. 

In answer to Mr. Thompson's concluding question, perhaps 
so nebody else will furnish the latest intelligence. I do not 
know what has happened in the last five years, and I do not 
ksow what you eall violet ; but I believe that in 1867 the ex- 
treme rate of vibration for visible rays was about 801 million 
iwillions a second. C. J. Monro 


A Curious Phenomenon 


A VERY curious phenomenon was witnessed here on We“nes- 
d-y afternoon last, September 4, about three o’clock, in a westerly 
direction. A somewhat heavy thunderstorm, originating to- 
wirls the south, hid divided its fury before reaching this imme- 
diste neighbourhood, one braneh passing N.E. towards the 
Yennine Hills, the other taking the N.W. course, that to 
the N.E., however, being more violent. As the storm was 
pa-sing, a stream—affarentiy of water, and fully six inches 
in breadth—shot with considerable speed from the vicinity 
of a dark, fiery cumu'us across a rain cloud of a very deep 
blue, murky tinge. Its passage, as witnessed by my bay 
from its commencement, was similar to that of a rocket, at firs 
assuming a quivering motion, then darting suddenly forward, for 
some distance horizontally, afterwar 1s obliquely. Its apparent 
length would be fully twenty yards, being of a very light slate 
colour. After I saw it the phenomenon remained about two 
minutes; but its total duration woull be not less than five, 
vanishing gradually during its whole length. 

Whatever the phenomenon itself—or its cause, its upward 
course was certainly very striking, and to me unprecedented— 
tle impression on some people’s minds being that it was water 
drawn up from Lake Ullswater into the clouds by the lightning !! 
A terrific storm of thunder and lightning occurred on the pre- 
vious evening at 9 P.M., when several fatal accidents were re- 
ported. Ay Ws 

Blencowe School, Cumberland, Sept. 7 


imei Sa LELONS ORBLE D SPaCl- 
MeNS OF THE LARGER CARNIVTORA FOR 
OUR MUSECMS 


IN EITHER in the Museum of the Royal College of 

Surgeons nor in that of tue University of Oxford 
is there a skeleton of a wild lion or a wild tiger, and it is 
probable that there is no such ske’eton existing in Eng- 
land. The preparations in our Museums, illustrating 
tne anatomy of the larger carnivora, are almost without 
exception derived from menagerie specimens, 

Lions breed well in confinement’, and hence an ordinary 
menagerie specimen may not oaly itself have been during 
its whole life confined in a cige, but its ancestors may 
have suffered a like fate, At all events it has been 
trapped whilst still young, ani reared in confinement, as 
is usually the case with the menagerie tiger. Now an 
animal confincd in a narrow space from its youth upwards 
never has free play for its muscles, and as its food is pro- 
vided for it, is never called upon to exert thein in a violent 
manner, The result is that the bony framework on which 


the muscles act never attains in such specimens its full 
development, and the ridges and inequalities on the bones 
corresponding to the origin and insertion of the muscles 
are not well marked. Moreover, menagerie animals, as 
is well known, very frequently suffer from diseases of the 
bones, and the marks of these diseases may be seen on 
many of the skeletons in every anatomical museum. 
Now, it is of great importance to possess perfect skeletons 
of adult wild large carnivora, both for general study, and 
more especially for comparison with the remains of 
similar carnivora which are to be found in the more 
modern geological deposits in Great Britain. Consider- 
ing the number of tigers and lions which are annually 
killed by English sportsmen, it is surprising that this de- 
sideratum has not yet been supplied. The reason probably 
is that sportsmen generally do not know that it exists, or 
do not understand how a skeleton should be prepared. 
The sportsman is usually content with preserving the skin 
of his tiger or lion; but no doubt there are many who 
would gladly aid the cause of science by preserving the 
skeleton as well, if they knew how much the result of 
their labours would be valued at home. I propose here 
to give a few simple directions for the rough preparation 
of skeletons for transmission to England, merely premising 
that 1 trust that if any sportsman may be induced by 
reading these notes to send howe a skeleton, that he will 
send it to the Oxford Museum, in which I am especially 
interested, and 1 hope some old University man may help 
us in this matter. Any packages should be addressed to 
Prof. Rolleston, Museum, Oxford. Skeletons of other 
wild animals are, of course, of great value, and will be 
most gladly received ; they also are too frequently only to 
be got from menageries. 

Directions for Preparing Skeletons.—The skin having 
been removed from the animal, the abdomen should be 
slit cpen, and all the viscera ex‘racted. The limbs 
should then be s-vered from the body, the scapula or 
blade bone being left attached ta the fore limb, the hind 
limb being removed at the thigh joints, and care being 
taken that the articular surfaces are not injured in the 
process. The flesh should now ke removed roughly from 
each of the limbs with knives ; the several bones which go 
to form each limb should if possible be allowed to remain 
attached to one another. On no account should the 
small bones of the hind or fore foot be separated from 
their attachments. Mr. Flowcr, indeed, advises that the 
skin be not removed from the feet at all. The limbs 
being thus roughly cleaned, they should be placed in water 
for sever.l hours to allow the blood to soak out, and they 
should then be placed in the sun till dry. The head 
should be disjointed from the neck, and the flesh cut off 
it, It is most convenient to commence with the strong 
muscles of the jaw. After these have been cut throuzh, 
the ligaments which hold the lower jaw in place may be 
divided, and it may be separated from the skull. The 
tongue may nov be removed, and search must be made 
in its base for several small bones constituting the hyoid 
apparatus, which should be carefully taken out, and ticd 
at once to the lower jaw for fear of loss. A considerable 
quantity of the brain may be removed by means of a 
spoon-shaped stick through the aperture at the back cf 
the sku'l where it joins the neck, The rest may he re- 
moved by means of large sliot putin at the hole, and 
shaken up with water. The neck may be cut off close to 
the trunk, and the tail close to the rump, and the flesh re- 
moved with the knife. The chest cavity should be left 
entire, the flesh being removed as well as circumstances 
will permit. The whole of the pieces should be treated 
with water, and then dried, a3 in the case of the limbs, 
The skull, limbs, tail, and neck may be conveniently 
placed inside the chest cavity for packing, and if it be 
necessary to get the skeleton into a short packing case 
the back bone may be divided behind the chest cavity, 
and the hinder vertebra and hip bones laid along side of 
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it. The tail may also be divided into segments. The 


skeletoa should be well picked in dry hay or straw. 


Precautions. — The bones should oa no account be | 


boiled or placed in hot water. They should not be allowed 
to remain in the sun after they are once quite dry. In 
severing the various portions of the skeleton from one 
another, great care should be taken that the knife passes 
between the bones through joints, and that the boncs are 
not cut or injured in the process, 

H. N. MOSELEY 


NOTICE OF A SUPPOSED NEIV MARINE 
ANIMAL FROM WASHINGTON TERRITORY 
WORTH TIES T AWE RIGA 


caus months ago Capt. D. Herd of the Hudson's Bay 

Company’s service, sent me several specimens 
which at first sight appeared to resemble long thin pecled 
white willow wands more than anything else. These 
objects, of which I exhibit examples, are about a 
quarter of an inch in diameter at their thickest part near 
the base, and taper gradually to a slenderapex. The base 
also narrows slightly and presents traces of corrugations. 
The longest are upwards of six feet in length. Capt. Herd 
merely stated that they had been bronght from 
North West America, and asked me to find out what they 
were, promising an account of all he knew about them on 
a future occasion. 

Expecting to see Capt. Ierd very shortly, I did not my- 
self make any very accurate examination of these objects, 
but | convinced myself that they were of animal origin, 
and was inclined to regard them as possibly bones of one 
of the gigantic Rays. J gave specimens of them to Prof. 
Flower, Prof. Milne-Edwards of Paris, and several other 
naturalists,t who visited the rooms of the Zoological 
Society, and who all said that the objects were new to 
them and that they did not know what they were, but were 
mostly inclined to regard them as the axes of an unknown 
Pennatulide animal. 

Knowing that Prof. Kolliker of Wiirzburg had recently 
been engaged on a monograph of the Pennatulida, | like- 
wise sent him a specimen, in refcrence to which he was 
kind enough to write to me as follows :— 

“ The object you sent me, found near Vancouver Island, 
is indeed the axis of an unknown Pennatulide, and agrees 
with none of those described in my monograph. _ [t differs 
from all axes of Pennatulidie investigated by me, in show- 
ing no radial fibres, not even the very short ones, described 
by me in Funitculina guadrangularis and Halipterts 
(Lirgitlarta) christ:?, and may therefore belong to a new 
genus. Except in this respect the said axis agrees mast 
with that of Ha/épterts christ’?, but there is also a differ- 
ence, as the axis of Ostroce//a, as we may call it, is abso- 
lutely gvadraugular in its lowest part for the length of 
about 3 centimetres. 

“T put the four pieces you sent together and found a 
total lenyth of 1°769 metres. 

“The thickest part is found at the distance of about 
o'2ztom. from the lower end,and measures 6°3mm. in 
breadth. Both ends are broken; the lower measures 1°8 
mm. in breadth, and the upper o'5mm. In general the 
axis is cylindrical and smooth but there are granulations 
and warty excrescences on the lower end for a length of 
about o'20m. ‘The axis 1s calcareous, and shows after the 
extraction of the earthy matter fine fibrils and lamellae 
hike the axes of all other Pennatulidie, 


* The substance of this paper was read before Section D¥at the mecting of 
the British Association at Brighton, August 20, 1872. 

t Aspecimen given to Dr, Gtiuther was handed by him to Dr. Gray, who to 
my great surprise without consulting me oreven ascertaining correctly where 
I had obtained it, immediately described itin the ‘‘ Annal of Natural History” 
(Fourth series, vol ix. p. 405) as a “new species” of his genus “‘Osteoced/a,” 
whatever that genus may be, for its author considers it ‘very doubttul 
whether it belongs to the Pennatulide” and states that “it may be the 
long coni-al bone of a form of decapod cephalopod.’ ! 
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“T may furthcr add, that no Pennatulide of this sizeis 
known from the west coast of America.” 

Shortly after 1 had received this communication from 
Prof. Nélliker, 1 obtained from Capt. Herd the following 
account of the manner in which these objects had come 
into his possession. 

“ These rods are the back bones ofa sort of fish found in 
great abundance at Larraud’s Inlet, Washington Territory, 
North-West America, whence they have been brought by 
two Captains in our service. These animals are shaped 
like a Conger eel, but are quite transparent, their bodies 
being composed of a mass of jelly—they are about 8 inches 
in diameter. The head is like a shark’s head; it is 
attached to the thick end of the rod—it has two eycs and 
a mouth placed low down. The back bone is also trans- 
parent in the living animal, but becomes hard when dried 
on the beach by the sun. These fishes swim about in 
shoals along with the doz-fishes. 

The rods were brought by our ships Privce of IVales 
and Priucess Royal, Capt. Anderson, who has made me the 
accompanying sketch of the fish itself.” 


a 
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Found at Barraud’s Inlet, Washington Territory, amongst the Dog Fish, 


A somewhat similar account of the origin of these 
objects is given in the subjoined extract from a letter of 
the Hon. Mr. Justice Crease, of Victoria, British Columbia, 
who has recently sent a specimen of the same object to 
the Royal Horticultural Society. 

“Y send you by this post a specimen, which Mr.Claudet 
(Superintendent of our Government Assay Ovfice) has sent 
to me, to inquire what it was, of the bone of a fish taken 
frequently in Barrand Inlet, near New Westminster, 
Fraser river, by Messrs. Dick and Nelsoa at their Saw 
mils. There has been a great discussion here among 
brother ignoramuses as to whether it is vegetable or 
animal production. Though it has a singulair b cakage it 
answers to the test as lime. Claudet is a clever man, and 
thinks with me that itis bone. 1 have broken it in several 
pieces for convenience of transmission. Cin you tell us 
what it really is? I have seen several like it and from the 
same place. Dick and Nelson are both respectable men 
and Claudet of course is beyond suspicion.” (May 10, 
1872). 

Capt. Anderson being absent from England, | have not 
been able to ascertain whether the information above 
given was founded on his own observations or on the 
accounts given to him by the inhabitants of the district of 
Barraud’s Inlet. Supposing the former to be the case, and 
that these objects are really derivcd from such an animal 
as is described and figured above, I can only suggest that 
they may be the hardened notochords of a low- 
organised fish, allied either to the Chimeroids or to the 
Lampreys, in which the notochord is persistent through- 
out life. It is quite certain I think, that they cannot be 
any part of the true vertebral column. 

But whether this be the case or the Pennatulide view of 
their origin be the true one, it is certain that the animal 
that produces these curious rods is quite unknown to us, and 
it is highly desirable that specimens of it should be 
obtained. I have already requested Capt. llerd to com- 
municate with Capt. Anderson on this subject, and trust 
that on his next return from Barraud’s Inlet he will bring 
us the entire body of this wonderful creature preserved in 
spirits. I hope also that if any student of “ NATURE” in 
Washington territory may chance to read this article he 
will not fail to exert himself and assist us in solving this 
somewhat puzzling zoological problem, 


PVE VSCLATER 
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a Yas i Bio the great Geyser Basin of the Firehole river, a branch of 

A CIE AN EEC ge URING GEN! Be ir Madesin Forth, Travelling in this region is attended 
YELLOWSTONE NATIONAL PARK OF THE | with great difficulties on account of the immense quantity 
UNITED STATES of fallen timber. The uplands, as well as the lowlands, 
Il. are covered with a dense growth of pines, the majority of 

EAVING the Yellowstone Basin, and crossing in a | which have a trunk not over 6in, to 12 in. in diameter, but 
westerly direction the range which divides the drain- |} run up to a height of too ft. to 150 ft., as straight as an 

age of the Yellowstone and the Madesin, we come into arrow. In crossing this shed the source of the east fork 


Fic. 6.—Mud Puffs. 
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of the Madesin is first struck, and every few miles a group 
of dead or dying springs is met with, In the distant vicw 
the appearance of the whole country may be not inaptly 
compared to a vast limekiln in full operation, The last 
branch of the Madesin is almost entirely fed by water 
from the hot-springs, and its temperature is 60° or 80° all 
the time. The vegetation that grows along the banks, 
and in the stream itself, is a marvel of luxuriance. The 
mountains that enclose the valley on either side are com- 


Fic. 7.--Giant Geyser. 


posed of basalt and obsidian. As we proceed down the 
valley, toward the junction of the east fork with the Ma- 
desin, the springs grow more abundant, and we soon come 
to the great basin of the Firehole, in which the most 
powerful geysers are found. 

The entire valley of the Firehole, averaging about three 
miles in width, is covered with siliceous crust as white as 


snow. The elevated mounds and numerous columns of 
steam reveal where the most important groups of springs 
and vents are located. Inthe Lower Geyser Basin, though 
there arc many groups of most interesting springs, none 
of them can rank as geysers of the first class. Over an 
areca of about three miles there must be at least a thousand 
active, quiet, dead and dying springs. One of the most 
remarkable of the springs in this lower basin has built up 
for itself a cistern, which is so elaborately beautiful that 
Mr, Hayden calls it the evchitecturalfountain( Fig. 5). The 
whole basin is about 150ft. in diameter. Near the centre 
is the rim of the spring, which is about 25 ft. in diameter ; 
the water is in constant agitation, occasionally spouting up 
a column of water like an artificial fountain, and filling up 
the reservoir and the sides for a radius of 50 ft. or more, 
The siliceous accumulation made by this spring descends 
for several hundred feet in innumerable semicircular 
steps varying from one-fourth of an inch to two inches in 
height, and is exquisitely beautiful in all its details. When 
in active operation, a column of water is thrown 30 ft. to 
60 ft. high, the water spreading over a radius of 50 ft., and 
filling the numerous reservoirs that surround the immense 
rim of the basin. There are other funnel-shaped basins 
with elegantly-scalloped rims, covered all over the inner 
side to the depth of Io ft. to 20 ft. with bead-like tubercles 
of silica. Sometimes these siliceous beads are arranged 
in large numbers like fungi or corals, or ike the heads of 
cauliflowers. 

A short distance from this beautiful geyser is a remark- 
able group of wd springs. One of them has a basin 5oft. 
in diameter, which is covered over thickly with puffs, like 
an immense cauldron of thick hasty-pudding (Fig.6.) The 
exactsymmetry of these puffs, theiruniformity ofsize,andthe 
fineness of the material, render them exceedingly beauti- 
ful ; and there is among them every shade of colour from 
a bright scarlet to the most delicate pink or rose, with a 
base as white as snow, The most fastidious manufacturer 
of porcelain would go into ecstacics over this magnificent 
bed of mortar, that has, perhaps, been worked and re- 
worked for many thousands of years. 

These springs occur in small groups all over the basin, 
and are often in close proximity to geysers or to perfectly 
quiet springs. They are found in every stage, from simply 
turbid water, through all grades of consistency, to thick 
stiff mud, through which the gases force themselves with 
a suppressed thud-like sound. Each of these mud springs 
probably commenced as a geyser, or at least a boiling 
spring. The water is at first clear, then becomes turbid, 
and grows gradually thicker, until the heat dics out. 

The Upper Geyser Basin is located very near the 
source of the Firehole River, and between it and the 
Lower Geyser Basin there is an interval of about 
five miles, in which the hills come close to the 
river on both sides, and the springs occur only in 
small groups. Near the centre of the upper basin, 
which is about two miles long and half a mile wide, there 
is one of the most powerful geysers of the basin (Fig. 7). The 
preliminary warning is indicated by a tremendous rumbling, 
which shakes the ground all round with a sound like dis- 
tant thunder; then an immense mass of steam bursts out 
of the crater as from an escape-pipe, followed by a column 
of water 8 ft. in diameter, and rising by steady impulses to 
the height of 200 ft. Mr. Hayden compares the noise and 
excitement it produced to that of a battle charge. He 
says the fountain continued to play for the space of fifteen 
minutes, when the water gradually subsided, and settled 
down in the crater about 2 {t., and the temperature slowly 
diminished to 150°, There are herc two separate basins, 
one of which is in a constant state of violent agitation, 
while the other plays only at intervals of thirty-two hours ; 
and although, so far as the eye can detect, there is a par- 
tition of not more than 2{t. in thickness bcetwecn them, 
neither of them seems to be affected hy the operation of 
the other. The decorations about these springs are beyond 


Sei. 26, 1872] 


conception beautiful ; the most delicate embroidery could 
not rival them in their wonderful variety and complexity. 
The surface within and without is covered over with little 
tubercles of silica, which have a smooth, enamelled appear- 
ance like the most delicate pearls ; down on the sides of 
the basin are large rounded masses like corals, formed 
entirely of silica, There are probably from twenty to fifty 
geysers of greater or less importance in this valley. 
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The two kinds of deposits in these regions, the cal- 
careous and siliceous, have been mentioned in the pre- 
ceding description. According to analysis by Dr. Peale, 
Chemist of the U. S. Geological Survey, the springs on 
Gardener’s River, known as the White Mountain Springs 
(Fig. 8), deposit carbonate of lime mostly. There is present 
also sulphate of magnesia, chloride of calcium, sulphate of 
soda, and a little silica. In the deposits of the Firehole Basin 


Fic. 8.—White Mountain Springs. 


not a trace of lime could be detected, but about 85 per 
cent. of silica, 11 per cent. of water, and the remainder 
mostly chlsride of magnesium, and only a slight trace of 
lime has been found in the water. There are, scattered 
over the great area, a few patches of the sedimentary 
rocks, and it ismost probable that underneath the ceposit 
of this small group of springs there are portions of the 
carbonijerous limestone. 

So far as Mr. Hayden and party could ascertain, in all 
the deposits of the Yellowstone Basin proper, and the 
Firehole Basin, silica is the dominant constituent. The 
springs are, with very few exceptions, near the borders of 
the streams below beds of limestone. It is possible that 
underneath the vast masses of volcanic material which com- 
pose the mountains on every side, the sedimentary rocks 
exist; but Mr. Hayden is disposed tobelieve that they occur 
only in isolated and much restricted patches, if at all. 

It may therefore be stated, in general terms, that the 
great hot-spring region of the Yellowstone and Missouri 
rivers is covered with rocks of volcanic origin, of com- 
apratively modern date. 


NOTES 


AT their Statutory Quarterly Meeting on Monday, the Trustees 
of Anderson’s University, Glasgow, elected Mr. George Forbes, 
B.A., F.R.S.E., of St. Catherine’s College, Cambridge, to the 


vacant piofessorship of Natural Philosophy. There were origin- 
ally eleven candidates for the appointment, but one of them died 
before the day of election arrived. TProf. Forbes is by inheritance, 
as well as by inclination and education, a man of science. The son 
of the late Principal, James D. Forbes, F.R.S, of St. Andrews, 
he received his university training at St. Andrews, Edinburgh, 
and Cambridge, and has since had the benefit of practical 
training in physical science at the Royal Observatory under the 
Astronomer Royal, and on the Continent. In making the ap- 
pointment, the Andersonian trustees acted on the advice of Sir 
Wm. Thomson, Sir G. Biddell Airy, K.C.L. ; Prof. P. G. Tait, 
Edinburgh; Prof. Balfour Stewart, Prof. A. S. Herschel, 
Profs. W. II. Miller and J. C. Adams, Cambridge; Prof. 
Grant, Glasgow Observatory, and other eminent physicists. It 
is understood that this professorship is to be established ona 
more extensive basis than formerly. This would offer to the 
professor a wider field of useful employment by developing the 
resources of the professorship, not only through the extension of 
the system of lecturing, but also by the establishment of a physi- 
cal laboratory for students, which, it is understood, is in con- 
templation. Mr, Alexander Lindsay, of Glasgow, has also been 
elected Professor of Medical Jurisprudence. It was intimated 
to the meeting that Mr. J. Tennant, of Rollox, has given a 
donation of 1,000/. to the University. 


THE following lectures on subjects connected with Physical 
and Medical Science will be delivered at the University of Cam- 
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bridge in the Michaelmas Term :—‘‘ Heat and Electricity,” by 
the Professor of Experimental Physies (Mr. Maxwell), on 
Mondays, Wednesdays, and Fridays, at 12 M. ; begin Oclober 
23. ‘* Chemistry,” by the Professor of Chemistry (Mr. Liveing), 
on Mondays, Wednesdays, and Fridays, at 12 M.; Legin 
October 21. ‘‘¥ractical Chemistry,” by the Professor of 
Chemistry, on Mondays, Wednesdays, and Fridays, at r P.M. 5 
begin November 4. “‘ Zoology and Comparative Anatomy,” by 
the Professor of Zoology and Comparative Anatomy (Mr. 
Newton), on Mondays, Wednesdays, and Fridays, at 1 P.M. 5 
hegin October 21. “ Anatomy and Physiology,” by the Pro- 
fessor of Anatomy (Dr. Humphry), on Tuesdays, Thursdays, 
and Saturdays, at 1 p.M.; begin October 22. ‘*Practicar 
Anatomy,” by the Professor of Anatomy and the Demonstrator 
of Anatomy (Dr, Wilson), at 9 A.M. daily till October 21 ; after 
wards on Mondays, Wednesdays, and Fridays ; begin October 
7. ‘* Materia Medica and General Therapentics,” by the 
Downing Professor of Medicine (Dr. Fisher) or his deputy, on 
Tuesdays, Thursdays, and Saturdays, at 9 A.M. ; begin Octoher 
22. ‘Clinical Medicine,” by the Regius Professor of Physics 
(Dr, Paget), on Mondays, Wednesdays, Thursdays, and Fridays, 
at 10 A.M.; begin October 10, “Clinieal Surgery,” by C, 
Lestourgeon, M.A.,on Tuesdays and Thursdays, at IF A.M. 5 
begin October 22. Attendance on the lecture on Botany, 
Chemistry, Materia Medica, Anatomy, Physiology, and Dissec- 
tions is recognised by the Royal College of Surgeons, England, 
as one of the sessional courses required by the regulations of the 
Council of that College. 


WE understand that Mr. Darwin’s new work on ‘‘ Expression 
in Animals,” a subjeet to which he has devoted great attention, 
will shortly be published in this country, as well asa German 
translation by Dr. Carus. 


Lorp CaTucart, the President of the Royal Agricultural 
Society, has offered a prize of 100/. for the best essay on the 
causes and remedy for the potato disease. 


On Saturday morning a conference was held in St. Thomas 
Charterkouse Schools to inaugurate a system of Science Teach- 
ing for Elementary School Teachers, The Rev. Evan Daniel, 
Principal of Battersea Training College, was voted to the chair, 
and there was a very large attendance of teachers of both sexes. 
The eliairman spoke strongly of the necessity of immediately 
starting an institution for the efficient teaching of seienee, On 
all sides, he said, there was an outcry for it. All provisions 
hitherto made by the Government for the teaching of science 
were wholly inadequate. The school is to he known as the St. 
Thomas Charterhouse School of Science, and its programme for 
the ensuing session, which commenced on Monday evening last, 
shows that, in addition to the evening classes, there will be day 
classes for general students. The subjects inelude chemistry, 
geology, mathematics, animal physiology, acoustics, vegetable 
anatomy and physiology, magnetism and eleetrieity, botany 
systematic and economic, plane and solid geometry, music, &c. 
Several professional lectures will be given during the session, 
and biology students will have opportunities of making micro- 
scopical observations. Any communications or inquiries should 
be addressed to Mr. C, Smith, the organising teacher. 


Tux Royal Microscopical Society wiil hold its first meeting 
for the session on Wednesday, Oct. 2, at King’s College, at 
8 P.M. 


Captain BurTon, who has been exploring the unknown in- 
terior of Iceland, has returned to England. lis collections, &c., 
we believe, are at present left in the care of the Anthropological 
Institute, London, as he had to leave England at once in order 


to take up his appointment as Consul at Trieste, to which he was 
appointed on the death of the late Mr. Charles Lever. 


THE Academy of Sciences of Bologna has resolved to give in 
1874 a prize of 1,200 francs (frix Aldini) for the best scientific 
experimental essay on Galvanism or Dynamic Electricity. The 
competition remains open till June 30, 1574 ; the works may be 
either written or printed, but in the latter case they must not be 
published before 1574 ; and then they may be writtcn either in 
Italian, Latin, or French, 


THE Academy of Sciences of Vienna instituted in 1869, for the 
purpose of encouraging astronomers to search for comets, eight 
special prizes, whieh it has kept np each year since as part of its 
programme, ach of these prizes consists of a gold medal of the 
value of 20 Austrian ducats (between 9/. and 10/7.) They are 
intended to reward observers who discover a telescopic comet, or 
a comet visible only by telescope at the time of its discovery. 
One condition is that the comet has not previously been seen, 
and that its appearance has not been previously proved with cer- 
tainty. The discovery should he immediately announeed to the 
Academy hy telegraph or otherwise withoul waiting for further 
observations, the Academy undertaking to notify at once to the 
different observatories the fact of the discovery. ‘The place and 
time of the discovery onght to be indicated, as well as the position 
of the comet and its orbit as exactly as possible with the first inti- 
mation ; the data should he completed at leisure by further ob- 
servations if it be possible to make them. When the comet has 
not been seen by other observers, the prize will be presented only 
when the observations of the discoverer have been sufficient to 
enable the orbit to be determined. The prizes are decided each 
year at the general meeting of the Academy held at the end of 
the monti of May. 1f the first announcement of the discovery 
reaches the Academy between March r and May 31, the prize 
cannot be decided till the following year. 


THE Society of Science and Arts of Utrecht offers prizes for 
papers on the six following subjects :—1. Experimental Researches 
upon the Inhibitory Nerves. The author must not restrict him- 
self to a mere critieal review of existing opinions on the subjects ; 
he must elucidate them by new experiments. 2. Researehes on the 
development of one or more species of invertebrate animals whose 
history is not yet known ; the paper must contain all the illustra- 
tions necessary to the understanding of the text. 3. Researches 
upon the influence which slight variations of external circumstances 
may exercise upon the evolution of the embryo of one or more 
species of invertebrate animals. 4. Description of the larva and 
nymph of the common cockchafer, to complete the monograph 
on that insect in its perfect stete by Strauss-Durckheim, This 
must be accompanied by the necessary figures. 5. Researches 
to determine the normal variation of the temperature of at least 
thirty-five places in the northern regions of Europe. The 
monthly means of old observations ought to be reduced so 
as to agree with the time at which the observations are actually 
made. 6. Jo investigate and point out how the waters of the 
rivers which traverse the Netherlands could he purified so as to 
become drinkable without detriment to the publie health ; at the 
same time to indieate the prohable expense of their application 
ona large scale. Each of the prizes wi!l consist of a medal of 
the value of about 27/. sterling, or its equivalent in money. The 
papers may be written in French, Dutch, German (Roman letters), 
English or Latin. They ought to be sent to the Secretary of the 
Society, M. N. F. Van Noaten, before December 1, 1873, the 
naine and address of the author ought to be attached to each 
memoir in a sealed envelope. 


DEMERARA papers record the death, in the early part of the 
summer, of Mr. C, F. Appun, an enterprising naturalist who 
had done much to explore both the physical features and the 
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natural productions of the colony. Tle had previously travelled 
through Venezuela, Brazil, and the Amazons Valley, and had 
sent considerable collections of plants both to this country and 
to Germany. His journal has been printed in the Gvorgefown 
Gacette, and we hope to give extracts from it on a future 
occasion, 


Tue Council of the Vienna Exhibition have decided on 
having a permanent aquarium erected in that city, and the plans 
of Mr. Ht. Driver, C.E., who erected the aquarium at the 
Crystal Palace last year, have been approved. 


We understand that it is not the intention of the Board of 
Managers of the London Institution to fill up the vacancy occa- 
sioned by the decease of Mr. J. C. Brougb, F.C.S. until after 
November, 


THE Neweastle Crronicle states that some gentlemen con- 
nected with the mining interest have for several days been prose- 
cuting their inquiries in the neighbourhood of Waterford with 
reference to the existence of coals in that portion of county Kil- 
kenny which lies between the Suir and the Barrow, and has a 
communication with both of these important rivers. The geologi- 
cal maps give no indication of coals in this locality, but the result 
of inquiries prosecuted with much intelligence has led to the dis- 
covery of a coal bed of immense dimensions in this district, about 
two miles from Waterford, and within easy access to the river 
Suir. The coal seam to the thickness of Io ft. lies immediately 
under the Old Red sandstone, the lower strata being a very fine 
outcrop of silicate of magnesia. The coal shales come to the 
surface at the cross road, about half a mile beyond the chapel of 
Sheverne. The arrangements are in a state of great forwardness 
for an immediate start, and a number of English miners are daily 
expected. If the hopes of these parties—and they appear to be 
well founded—are realised, it will afford a vast amount of em- 
ployment, and will give the south of Ireland an almost unlimited 
supply of fucl. We need hardly point out that our Newcastle 
contemporary must have fallen into an error in speaking of the 
coal-seam being found zz.fer the Old Red sandston> 


We are glad to see that Professor Piazzi Smyth, Astroro- 
mer Royal for Scotland, has at last got the reward of his 
twenty years’ perseverinz and creditable importunity in the 
shape of anew equatorial telescope for the Royal Obser- 
vatory on the Calton IHll, Edinburgh, for which Government 
last year granted 2,300/7. Tlitherto, as the Scotsman jusUly re- 
marks, the Metropolitan Observatory of Scotland has been in 
the position of the meanest appointed Government astronomical 
institution in Scotland. To accommodate the new telescope, it 
is necessary to raise the dome of the Observatory, and Mr. James 
Fergusson, author of the ‘‘Tlistory of Architecture,” who was 
consulted on the matter, has decided that the new dome could 
not be raised more than fourteen inches—that being the largest 
increase that could be eesthetically allowed in conjunction with 
the rest of the Observatory, which, viewed as a piece of architec- 
ture, is considered to be the very gem of the works of the late 
William Playfair. In consequence of this the Astronomer Royal 
has had a difficult task in endeavouring to arrange a form of 
equatorial instrument which would give a greater amount of 
power within a smaller line or compass thin was ever attained 
before. The new telescope will have an aperture of two feet 
upon a focal length of only ten feet—a larger diameter in propor- 
tion to focal length than any astronomical telescope yet intro- 
duced into any observatory ; and it will no doubt be by far the 
most powerful instrament ever erected under so small a dome. 
Although the telescope will be much more powerful than any 
ever before placed in the Observatory, it is still not such as w1s 


science, The instrument, which is being built by Mr. Howard 
Grubb of Dublin, is to be constructed on M. Foucault’s compara- 
tively new principle of having the speculum of glass coated with 
puresilver. The instrument isto be employed both for photography 
and spectroscopy. Both these classes of research require the 
seemingly impossible accompaniments—that the telescope must 
have the utmost amount of firmness, and also have the most acs 
curate possible movement at thesame rate at which thestars change 
their position in the sky. Notable features in the new telescope 
will therefore be the remarkably perfect clockwork apparatus, 
the several devices connected with the prisms of the spectroscope, 
the means by which not merely celestial objects will be kept in 
view, but those by which the rays of chemical) flames will be 
brought into comparison with the light of the stars. The ex- 
tremely delicate measuring apparatus to be applied to the 
respective subjects as they appear on the spectrum will also be 
noteworthy. December next is the time fixed for the completion 
of the new instrument, but meanwhile active preparations are 
being made in the Royal Observatory for its reception. Tne 
new dome, it is expected, will be erected in the course of this 
month, while the weather is yet fine. This dome, which is 
also being built by Mr. Ifoward Grmbb, will be of iron in- 
stead of wood, and that for two reasons: first, because it will 
afford a greater amount of space in the interior of the instrument 
room ; and second, because it will enable such an arrangement 
being made for the shutter as will allow of an opening several 
fect in breadth, whereas the opening in the old dome was only a 
few inches wide. Although the arrangements of the Observatory 
are, during operations, necessarily somewhat upset, observations 
continue to be made by Prof. Piazzi Smyth and his assistants. 


In accordance with the decision of the Scientific Association 
of France, systematic and simultaneous observations on shooting 
stars have been made during August in various places in France, 
Htaly, and at Alexandriz, The chronometers of the various 
stations were compared hy telegraph, the signals being given 
from Bordeaux, Lyons, Marseilles, and Paris. The results of 
the simultaneous observations at the various stations are recorded 
in the edletin Mebdomaduire, from which we learn that on the 
nights of .\ugust 9, 10, and 11, observations were made at 
twenty-two stations ; Alexandria and Moncalieri being those from 
which the greatest number of shooting stars were seen, 2,042 
having been noticed during the three nights at the former, and 
2,049 at the latter place. It will be remembered that in No- 
vember last the whole of the shooting stars did not come from 
Leo, as it was expected they would, and that the observers notice 
radiant points in Taurus, Gemini, &c. Somewhat similar ec- 
centricities, thou,sh upon a less scale, appear to have occurred 
during the August shower. At Genoa, about the half of the 
stars came from various directions ; M. Stephan, at Marscilles, 
intimates that on the third night the radiant point was in 
Cygnus ; and at Paris, M. Tremeschini found that on the third 
night the majority of the stars did not come from Perseus. MM. 
Le Verrier and Wolf, who have been charged with the arrange- 
ment of the various observations, have presented to the Academy 
the results of the work done last November, and expect to be 
able to do the same for that of August, soon after they receive 
detailed reports from the various observers. For the discussion 
of the common observations, the astronomers at their meeting at 
Montpelier decided to employ the method proposed by Colonel 
Goulier, which however can be applied only when the stars are 
at least 10° above the horizon ; when otherwise, the methods 
followed by MM. Lespiault and Stephan will beused. MI. 
Goulier has been charged with the construction of the charts of 
his system ; M. Lespiault with the preparation of the method 
to be followed when the trajectories are at a small elevation 
above the horizon; and M. Wolf with the final arrangement 


desired cr considered almost necessary in the present sta'e of of the complete results, a 
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BIELA’S COMET 


M R. J. R. HIND has addressed the following letter to 
the Bulletin of the Association Sclentifigue de 
France :— 


You will probably think me rather sanguine in “supposing 
for a moment that there is a chance of re-discovering either 
nucleus of Biela’s comet this year, when in the ordinary course 
of things a perihelion prssige would be due. I look at 
the matter in this light. We know that in February 1846 a very 
remarkable alternation of brilliancy took plaice: that the second 
nucleus, barely discernible at first, so greatly increased its light as 
to surpass what I will term the parent-nucleus, an continued thus 
several days, when it gradually faded. Again in September 
1852, M. Otto Struve’s drawings show the same remarkable in- 
terchange of light between the 20th and 25th. Whatever the 
cause may he, each nucleus appears to have a re-vivifying power, 
so to term it, an:l I think it Is just possible this may be exercised 
at one tim? or other to such an extent as to bring the comet again 
within our grasp, though its condition in 1865-1866 may have 
hen such as to render it quile invisible from the earth. In this 
idea of the subject, I have prepared sweeping ephemerides for 
September and October, part of which (that applying to next 
absence of moonlight and lon.ser) I now do myself the honour 
to send you. The mean motion in Dr, Miehez’s orbit from 1866 
would bring the comet into perihelion 1872, October 6°4, and I 
nave calculated! places on this supposition, also with variations of 
+: §!in perihelion passage. Clausen carried forward the per- 
turbations of both nuclei in 1866, and his elements for that year 
would indicate (of course, negleeting perturbation 1866-1872) the 
following times of perihelion passage. 

Nucleus! . . 1872 Oct. 4°776 Greenwich 
Nucleus I] . Oct. 7°256 3 


and hence these differences of R. A. and N. P. D. between the 
two nuclei, which, if one is only found, might be useful ia bring- 
ing to light the other, 
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Perhaps there may yet be time to interest some of your many 
correspondents in a search for Biela during the first ten days of 
October. Ilere the weather has been exceedingly unfavourable, 
and, though I have watched assiduously, there has not been a 
single opportunity of examining the eastern heavens in the morn- 
ing during the last period of absence of moonlight. 

IT remain, etc. 


Jo diinip 
Observatory, Twickenham, near London, Sept. 17 


SWEEPING EPHEMERIDES FoR Birra's CoMET 
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Mr. Tlind, in a Jetter with whieh he has faveured us, 
states that M. Stephan, the Director of the Observatory 


of Marseilles, will employ the large Foucault mirror of 
that establishment in a search for the comet. 


AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE 


E session of this Association opened at Du- 
buque, Towa, on August 21. At the end of last 
year’s meeting it was expected that the Association would 
niet this year at San Francisco, which place it was hoped 
Prof, Agassiz would have reached in the Hassler by the 
time of the opening, and added an unusual brilliancy to the 
proceedings by an aecount of some of his discoveries in 
the Southern seas. The great naturalist, however, a3 we 
know, has not yet reached the Californian coast; and 
partly on this account, but mainly, we believe, on account 
ofthe great expense to most of the members of a journey 
to San Francisco, that city has not this year been 
honoured with the presence of the associated sazvavns of 
the United States. Indeed, if we may judge by the some- 
what diminished attendance, and the unusually small 
number of papers read, even Dubuque seems to be too far 
away from the homes of many of the members. Some of 
the prominent members of the American Association were 
absent this year, the many, however, who did attend, 
met with a very liberal reception from the citizens of 
Dubuque. 


TH 


The retiring president of the last year, Prof. Asa Gray, of 
Cambridge, Mass,, made, as is the custom, a valedictory address, 
He took the opportunity to sketch his rece .t experience at the 
West as a botanist, for, strange to say, un‘il the przsent summer 
he had not seen the Mississippi nor set foot upon a prairie. Prof. 
Gray touched lightly upon the history of the Sequoias ; that 
their age must be count2d by hundreds of years we cannot doubt ; 
but also we cannot doubt that they did not antcdate the glaciers 
whose iey expanses have left their incisoutable evidences cvery- 
where around, The main portion of Prof. Gray’s address was de- 
voted to showing the probability that cer‘ain trees of the present 
day, the Segeotas of California, the Tuxodsium, or Bald Cypress 
of the Atlantic, and the G/yftostrvbus, a Chinese tree, the only 
ones of their tribe at present existing, were not only closely allied 
in structure and general characteristics, but were the lineal suc- 
cessors by gradual modification of the fossil trees of geological 
ages ; and that all our existing vegetation was a continuation of 
that of the Tertiary period. Tnree hypotheses are open to 
account for their present existence: either they were created 
in the detached regions where they are now found ; or they 
are the first members ‘of a new and increasing race; or 
they are nearly the last representatives of a once powerful and 
widely-spread tribe. After discussing the first two alternstives, 
Prof. Gray gives his reasans, which are supported by palzeonto- 
logical evidence, for believing that the ‘‘ big trees” of California 
are the last of their race, and that a little further drying up of the 
climate, which is now in progress, will speedily precipitate their 
doom. The oldest of the trees now standing he considers to 
possess an antiquity of about 2,000 years. 


A paper was read by Prof. E. S. Morse ‘‘On the Oviducts of 
the Brachiopods.” Ile bronght forward for the first tlme afew 
facts regarding the development of a species of Brachiopod from 
the coast of Maine. The various stages in the‘r development, he 
believed, fully supported the position he maintained, that the 
Brachiopods were true wo:ms and not molluses, 


Prof. Benjamin Peirce, Superintendent of the United S at s 
Coast Survey, gave an exceedinzly interesting account of the 
measures taken by that Bureau with reference to stations for 
astronomical observations at great heigh‘s, such as Sherman, on 
the Rocky Mountains. Prof Young, of Dartmouth College, has 
been appointed to eximine and give an opinion as to the effect 
of taking observations from the Rocky Mountains and Sierra 
Nevadas. Prof. Peirce’s opinion was that observatories should 
be placed on the summits of both, if not permanently at least 
temporarily, the Rocky Mountains being favourable to some, the 
Sterra Nevadas more favourable for other observations. Ina higher 
position you get rid of absorption of light by getting rid of half the 
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atmosphere. Prof. Young reports the whole number of lines in 
the chromosphere seen from Sherman as 150, which is three times 
as great a number as have been observed hefore. This fact alone 
shows that higher points should he resorted to for astronomical 
observations, The next element of success depends upon the 
steadiness of the atmosphere. It can be said in reference to this, 
that a star has been recognised at these high altitudes as having a 
companion, or being a double star, not previously known as such. 
an observer on the Pacific coast reports to Prof. Peirce that he 
can see the companion of the star Polaris from a high point on 
the Sierra Nevada. It is well known that this is a test of great 
nicety, requiring the utmost purity of atmosphere. The best 
work in astronomy is done in the few best nights at any place, 
and by these alone the value of the position must be determined. 

Prof. Peirce showed that the necessities of the Coast Survey 
extended its operations to all parts of the United States. To 
prove the paths by which vessels can best traverse the ocean, to 
test the best methods by which 2 090,009,000 dollars of values 
shall be carried from the West to the East, from the East across 
the Atlantic, or from the shores of China and Japan to the 
Pacific coast, and thence across the country, was the business of 
the Coast Survey. All the United States is deeply interested in 
every part of the subject. Every ship that is lost by imperfectly 
surveyed harbours is a loss to the whole country. If the coast 
survey were thorough, and maps were fully representative of 
ascertained facts, a pilot would scarcely be necessary, but yet 
never could he entirely dispensed with, especially in had weather, 
The pilots discovered that by putting down every rock that they 
knew of, they made maps that frightened the captains of ves:els 
into employing them. Hence these practical observers have 
added immensely to the number of fazts accumulated by the 
Coast Survey. 

Prof. Peirce explained why he considered it unnecessary to 
carry oat at present so thorough a survey of the Pacific as has 
been made of the Atlantic coast. The needs of the commerce of 
the coast is the standard by which the work of the survey is 
deiermined. He took occasion to mention that the Messier ex- 
pedition was at the expense of private individuals, principally of 
Boston, and was not at the expense of the Government. A 
general geodetic connection has been effected in these observations, 
so that the whole United States will benefit by them; and the 
points will be taken so as eventually to procure a complete sur- 
vey of the whole continent, passing through each State and the 
large cities. It isa work that may take a century. It is the 
hope of Prof. Peirce that this survey will not only he the best in 
the world, but that its details will be such that before long there 
will be no necessity for railroad surveys—tlie facts will be spread 
evcrywhere. As to the higher operations of the Coast Survey, 
their ultimate expression will be an accurate determination of the 
figure of the earth. Observations in America he thinks are more 
successful and free from local irregularities than in Asia or 
Europe. Yet there are some such local irregularities here— 
notably one near Boston, where there is some strange deviation of 
density from the surrounding country. 


Prof. J. W. Foster, of Chicago, read a paper on what he con- 
siders a new species of fossil elephant, called by him £vefhas 
afisstssippiensis. Tle presented to the association a fossil tooth 
found in Indiana, and which he regards as differing specifically 
from that of any other fossil elephant found in America or on the 
Continent. The differences are so great that he holds them suf- 
ficient to constitute the new species. 

Prof. J E. Parry, who had been in a gaod position for study- 
ing the subject, made afew remarks upon the glacial deposits of 
Northern Ohio. Prof. Foster took exception to several of his 
positions. 

A very interesting paper was read “On the Mounds of 
Dubuque and vicinity,” 

«A somewhat warm discussion took place on the 23rd between 
Dr. F. 11. Dayof Wisconsin and Prof. Morse of Salem, occasioned 
by the former sending a paper to prove that the trilobite not only 
resembled the lobster in some respects, but was actually closely 
related to that crustacean, and must have been in structure and 
movements almost similar. Prof, Morse stoutly maintained that 
the congener of the trilobite at the present day was the Zimz/us, 
not t he lobster. 

On the same day Prof, F. W. Putnam of Massachusetts, editor 
of the Natzralist, read a brief and well illustrated paper on cer- 
tain ‘Stone Carvings of the New England Aborigines,” 


Prof, E. B, Andrews of Ohio, the State Geologist, presented 
a paper on Coal, of both scientific and practical interest, The 


universal law of the accumulation of coal strata seems to he on 
horizontal lines, determined by water levels. The proof of this 
is in the marine organic remains found in the coal itself and its 
assoclated slates. In addition, there is a distribution through 
seams of coal of horizontal layers of fine sedimentary matter 
which constitute the clay partings of the seams. The subsi- 
dence which carries down the area of the coal-marsh, if it may 
le so called, is wide-spread in its character and equable in its 
movement, having a tendency to a continental rather than a local 
character. The result of this gives a horizontal parallelism to all 
the seams of coal at the time of their formation; and this is 
equally trae where one coal-marsh is formed over another, making 
a series of coal measures. So far as Prof. Andrews’s observation 
goes, a coal seam has never been accumulated on high grounds 

or ground above water-level ; and such formations could not 
take place, because it would he impracticable to establish the 
conditions of accumulation on the side of a hill. I{ence it is 
impossible in the nature of things that two distinct seams of coal 
could ever coalesce, since their suhsidences must take place in 
parallel lines. To suppose otherwise would involve a very nn- 
equal subsidence over very limited area, amounting, indeed, to a 
convulsion of nature, which is almost incredible. 

Tt has hitherto been to some extent conceded that the solidifi- 
cation of coal is an exceedingly slow process ; and the popular 
notion is that there has been a complete accumulation of a series 
of layers of coal, &c., lang before thorough hardening takes 
place. Prof. Andrews has, however, found instances indicating 
that the process of solidification, making complete coal, is com- 
paratively rapid. Thus it appears that where a gulley has been 
torn out of a coal seam by a rapid current of water, the small 
boulders washed by it over the covering stratum of sand a few 
feet abave, are complete coal, having an angular fracture, some 
being still sharp on the edges and some being slightly water-worn, 
These boniders in turn have again been covered by subsequent 
depositions, and are found at considerable depths, near the base 
of the coal measures. 

There are three leading varieties of bituminous coal; the or- 
dinary resinous or caking coal, the splint, and the cannel coal, 
These pass into each other by almost imperceptible vradations. 
The resinous coal seems to be the normal condition which the 
buried vegetation first assumes, and splint and cannel are modified 
forms, the cannel coal having lost all trace of structure, and con- 
taining no organised forms, except stigmaria, which is very abun- 
dant. The ash of coals is the original inorganic matter of vege- 
tation, often increased by sedimentary matter in the marsh curing 
the formation of coal. 

Prof. C. A. White, of Towa City, gave a general sketch of the 
geology of the State of Iowa, in which he stated that the extent of 
its coal measures was greater than the entire area of Massachusetts. 
The occurrence of quartzite in the north-eastern portion of Iowa he 
regards as of the Potsdam formation. There is a remarkable 
area of drift in the north-western part of the State, covering an 
area of at least 20,000 square miles so deeply that no rock crops 
through. Prof. Swallow thinks that the waters receding from 
this State went to the Pacific, 

In the discussion which took place next day, on Prof. Andrews’ 
paper, several geologists controverted his position that coal seams 
seldom or never diverged from each other within small areas, 
adducing instances to prove their statements. Prof. Andrews 
did not donbt that there were occasional instances of the sort, but 
in general he did not believe that there were frequent cases where 
seams separated widely. Seams of coal, as a rule, with rare ex- 
ceptions, were of parallel levels from uniform subsidences. 


On the evening of the 23rd, Prof. Morse delivered to a large 
and delighted audience a popular lecture on ‘‘ The Locomotion 
of Animals,” beginning with the lowest forms of animal life, and 
working his way upwards through all grades to man, illustrating 
his statements by a series of clever and rapidly-executed illustra- 
tions on the black-board. 


On the 24th, the Association passed a resolution with regard 
ta what is known in America as ‘‘ the Chinese Indemnity Fund,” 
the name given to a large sum which China overpaid in settling 
for damages to United States citizens, and which, when infor- 
mally tendered to the Chinese Government, was declined, with 
the intimation that pressure on the subject would be hurtful to 
Asiatic pride. This fund now amounts to 450,000 dols., and a bill 
is now pending in Congress which proposes to appropriate this 
surplus for the education of Americans and Chinese ‘‘in the 
languages, literatures, and sciences of the respective nations ; to 
facilitate commercial, diplomatic and scientific intercourse be- 
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tween the two peoples ; and for the increase and diffusion of 
knowledge among men.” It is apparently intended to acco n- 
plish this purpose by establishing an American college in China, 
and the resolution of the Association ‘‘heartily endorses the 
purpose of the aforesald Bill.” 

In expatiating upon the propriety of this resolution, Presilent 
Smith alluded to the insecurity of the present position of the fund 
in the hands of the United States Government, since it offere] a 
premium for tramped-up claims, and already 37,000 dols had 
been thus abstracted from it; that if it remained much lenger 
unippropriated, Japanese as well as Chinese claims would he 
in'roduced against it, and it might eventually suffer the fate of 
the Smithsonian funds, which the Government had to make good 
after the loss of a considerable portion, 


During the course of the same day a scene of intense excite- 
ment and disorder took place on the reading of a paper by 
Prof. B. C. Swallow, the Missouri geologist, entitled ‘*Good 
Winea Social and National Blessing,’ which was devoted princi, 
pally to the details of wine making. It was, however, made 
an opportunity for the discussion of the causes of drunkenness, 
and the best means for preventing it, which had far more of a 
social than of a scientific interest. 


A very interesting and valuable paper was that of Mr. C. V. 
Riley of St. Louis, entitled ‘Insects Shaped by the Needs of 
Flowers,” with especial reference to the fructification of the 
American Vuecas. Dr. Engleman of St. Lonis had this year 
discovered that these plants must needs rely on some artificial 
agency for fertilisation. The flowers are peculiarly constructed, 
so that it is impossible for the pollen to reach the stigma, it being 
glutinous and expelled from the anthers before the blossoms 
opea. Prof, Riley discovered that there was a small white mo:n 
that did the work, and demonstrated on the blackboard how 
wonderfully well the insect was adapted to the purpose. This 
litle moth, which he calls Pronaba Vuccase/a, has been unknown 
to entomologists, and forms the type of a new genus. It is most 
anomalous from the fact that the female only has the hasal joint 
of tie maxillary pilpus wonderfully modified into a lonz pre- 
hiensile-spined tentacle, With this tentacle she collects the 
pollen and thrusts it into the stigmatic tube, and after having 
thus fertilised the flower she consigns a few eggs to the young 
frui*, the seeds of which her larvee feed upon. Tle stated that 
the Yucca was the only entomophilous plant known which ab- 
solutely depended for fertilisation on a single species of insec’, 
and that insect so remarkably modified for the purpose. ‘There 
was a beautiful adaptation of means to an end, and a mutual in- 
terdependence between the plant and animal; and Mr. Riley 
explained how on Darwinian grounds, even this perfect adtp‘a- 
tion was doubtless brought about by slow degrees. Ie allu led, 
in closing, to a prac ical phase of the subject. The plant an: its 
fructifier are inseparable, under natural conditions, and the later 
cecurs throughout the native home cf the former, In the move 
noithern portions of the United States, and in Europe, where 
our Vuceas have been introduced and are cultivated for thr 
sho sy blossoms, the insect does not exist, and consequent y tre 
Yuccas never produce seed there. The larva of Pronuhs cats 
through the Vucea capsule in which it fed, enters the ground and 
Vibcrnates there in an oval silken ccenon, In this stage the 
insect may easily be sent by mail fom one pait of the world to 
another, and cur transatlantic flori-ts may by introducing it sorn 
have the satisfuction of sccing their American Vuccas pro ‘uce 
seed without any personal efluit on their part. 


Among other pap:rs read at subsequent meetings of the A.so- 
ciation wa; one by Hr, J. W. Foster on the ‘* bird-shaped Skulls 
found in Indiau Mounds,” m which he tried to show that the 
peculiar shape of these skulls was not produced by compressicu, 
as in the case with the heads of many modern Indian tribes, Iut 
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really belonged to a very early and comparatively low type of | 


man intellectually. 


Another paper was by Prof, Daniel Kirkwood on “ Binsry 
Stars with Extraordinary Orbits,” with special reference to Mr. 
Wilson’s communication to the Royal Astronomical Socicty, 
as to the orbits of the stars constituting Castor. 


Mr. W. W. Wheildon of Concord, Mass, advanced in 
opposition to what is known as tne Gulf Stream theory 
an atmospheric theory to account for am-liorations of climate 
and an open sea in Polar regions, Ile thought that ther. 
could be no question that if the whole Arctic region were of 
open water that fact would not account for all the atmospheric 
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phenomena and warmth of temperature experienced by polar 
navigators. The theory of Prof. Wheildon is that open water, 
melting ice, rain after siow, and other phenomena of th: 
sot in Arctic regions, are not caused by winds warmed by an 
open sea, hut by a circulation of air in which warm winds 
descend from upper atmospheres ;_ bei-g a circulation hy which 
winds heated atthe equator reach the poles. The brief di-cus- 
sion which followed this paper did not indicate much difference 
of opinion on the subject. 


Ofcourse, there were the usual num ers of excursions to places 
of interest, including one to the curious “ Picture” cr ‘ Calico” 
Rocks near the town of Macgregor, which are composed 
of Potsdam sandstone. Far up in a narrow glen, outcrop- 
ping sandstone rocks, partially denuded, exh'bit in narrow stripes 
and patches, but principally in linear horizontal directions, the 
greatest variety of colours, Red is predominant, but black, blue, 
yellow, and intermediate shales are not wanting, each being 
distinct and not unfrequently contrasting sharply with the ad- 
joining stripe, or with a gray that is almost white. Probably the 
original sand was white; the colours indicate varying a Imixtures 
of iron oxides and carbonates. Another was to the Mississippi, 
apparently for the purpose of seeing and collecting spec mens of 
the large lily or lotus of that river (the MWelusdinn luteant), 
closely allied to the Egyptian lotus. ‘he last excursion was to 
Sioux City, and was to last for three days. 

Altozether this year’s meeting seems to have given general 
satisfaction, and the hospitality of the Towans was unbounded, 
Next year’s meeting is to take place at Purtland, Maine, on the 
third Wednes lay of August, Prof. Joseph Livesing, of Harvard 
University, being the president-elect. 


THESPRENCH GESSOClA LION D145 (LNG ete 
JE) RYO 


HE first session of the French Association for the 
Promotion of Science, closely modelled after that 
at Britain, was held at Bordeaux from the $th tothe 12th 
of September, and seems in all respects to have been 
successful and satisfactory. Asis usual at similar meet- 
ings everywhere, the citizens of Bordeaux lavished their 
hospitality upon the members, who well deserved this as 
well as the gratitude of the French generally for iraugu- 
rating a movement to spread among that nation a know- 
ledge of and love for science, and thus inform and temper 
their often mislealing enthusiasm; in the words of M. 
Quatrefages, to renovate our country by the scientific 
spirit and scicatific studies.” The meetings were well at- 
tended both by French and foreign s7vezs, though the 
only two English ones whose names we notice were Prof, 
Odling and Dr. Gladstone. The Society already numbers 
809 members, and, as will be seen by M. G. Masson’s 
paper, its finances are in a flourishing condition. The 
first general meeting was pres’ded over by M. de Quatre- 
fages (the president-elect for nest year), in room of M, 
Claude Bernard, the state of whose health prevented him 
f.om attending. 

The opening address of M. de Quatrcfages, as acting pres’- 
dent, was a very stirring and noble one, fuil of sound sense as 
to the recent humiliation and present condition of France, en- 
thusiasm towards science, and faith in it as one of the most 
powerful regeneraturs of the country, ‘Science is at present 
supreme,” he said ; **she is hecoming more and more the sove- 
reign of the world ;” and he believes that it is only when all 
ranks and classesof the people, rulers and rule], are thoroughly 
imbued with the scientific spirit, and are guided by scientific 
knowledge, that France will ever again take and maintain the 
supreme place in the world which she ought to hold. M. de 
(uatrefages concluded with a grac.ful allusion to ‘four elder 
sister, the British Association.” 


After an enthusiastic speech from the Mayor of Bordeanx, M. 
Cornu gave a brief sketch of the history of the Association. The 
first idea of the Association, he tells us, origmated among a 
group of French Alsatian students gathered around M. Combes, 
tie late lamented director of the School of Mines of Paris, and 
it has been nourished by a patriotic {desire to contribute to the 
moral condition of the dejected country. After the death of M, 
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Combes, M. d’Eichtal came to the assistance of the embryo as- 
scciation, and on January 17 of th’s year a provisional council 
was appointed, with M. C. Beinar as president, and on April 
22 the French Association was constituted, and already numbers 
upwards of 700 members. The British Associat'oa when it 
started in 1831 had only 370 niembers, whereas now it numbers 
many thousands, and can spend 2,000/. yearly for the progress of 
science. M. Cornu Lopes that the French Association may be- 
come similarly prosperous, as indeed it seems to bid fair to do, 
Tor already, as M. Georges Massen, the treasurer, intimated, it 
has a capital of 140,0c0 francs, and can dispose of an annual 
revenue of 16,000 francs. 


M. Laussedat gave an interesting lecture on ‘‘ The Ser- 
vices which Modern Science can render to the Art of War,” in 
which the starting sentenc: is that ‘* Germany triumphed over 
Fran:e by numbers, discipline, and science.” This was followed 
by a paper from M. Le Fort, on the Reform of Military 
Surgery. In the meetings of sections which [ollowed, medical 
subjects received permanent attention, and called [orth many 
papers of great value. 


In the Anthropological Section, M. Lagneau read a careful 
paper on ‘* Vhe Ethnology of the Popu'ations of the south-west 
of France, particularly of the basin of the Garonne and its 
affluents,” M. Paul Lopenard one on ‘: Prognathism,” in which 
he gure some new measurements, and described a new method 
of measuring skulls ; M. Parrot gave some details of the Cave 
of Fxcideuil (Dordogne), the varicty of bones and other remains 
in which are of the greatest interest to anthropologists. Most of 
the other papers in this section were on subjects similar to the 
last, the prehistoric remains of various kinds found in caves, dol- 
mens, &c., a department of Archzeology to which much more 
has heen done in France than in this country, M. Cartailhac 
went the length of saying that two populations belonging to pre- 
historic times could be distinguished as inhabiting the south of 
France ; one warlike aid g-ven to the chase, who knew the becs 
of flint, and could cut it to perfection, and which was armed 
with the Low; the other pastoral, seldom feeding on wild 
animals, ignorant of the arrow and the flint weapon, and which 
used quartz, ophites, and other stones, but seldom flint lor making 
axes. 


3ut little seems to have been done in the Botanical section, 
one of the most valuable papers having been that of M. Van 
Tieghem, expounding the result of his researches into ‘* Germina- 
tion,” which had for their object to determine experimentally the 
connection existing between the various organs of the embryo, 
and the degree of dependence of the latter upon the albumen, 
Another elaborate paper was by M. Baillon, ‘*On the Floral 
Organ’‘sation of the -dwventace, and especially the Hazel.” 


Some of the most valuable and interesting papers of the meet- 
ing were read in the Section of Vhysics; the frst, and one of 
the most attractive, w.s by M. A. Lallemand, President of the 
Section, ‘‘On the Poltrisation and Colouration of the Atmo- 
sphere.” The researches of M. Lallemar.d have been conducted 
on the basis of a theory which eaplains at once the origin of 
acrial polarisation, the formation of the neutral points indicated 
by Arago and Babinet, and the blue colour of the atmosphere. 
According to him, atn.ospheric illumination is only a particular 
ins ance of the phenomena of illumination of transparent bodies 
by a pencil of non-polarised solar rays. The generation of 
neutral points is explained simply by the intervention of the dust 
and atmospheric corpuscles which abound in the lower layers 
of the atmosphere, in the centre of which the observer finds 
himself placed. This paper was followed by another by 
M. Soret, of Geneva, ‘‘On the Influence of the Atmo- 
sphere upon tke Intensity of Solar Radiation.” The new 
experiments of M. Soret have been made by means of two 
calorimeters made upon the same principle and of analogous 
construction. The first, whicb is described under the name 
of “Actisométre Transportable,” is of small size, and consists 
simply of a metallic tube open at one end surrounded bya second 
concentric envelope. The interval hetween the two is filled with 
ice. At the bottom of the tube is fixed a thermometer, whose 
stem crosses the two envelopes, and upon which tbe sun’s rays 
are allowed to fall, The thermometer, zero at the outset, rises 
in proportion as the quantity of heat which it receives equals 
that which it loses by radiation. The temperature which it finally 
reaches enables us to deduce the intensity of the solar radiation, 
after a certain number of corrections, the principal of which relate 


to barometric pressure. The Fixed Actinome‘er differs from the 
preceding only in its greater size, which allows of four thermo- 
meters being used instead of one: the inclosed interval is main- 
tained at a constant temperature by a current of water. The 
experiments made by means of these instruments have enabled 
M. Soret to ascertain, in the first place, that the more moisture 
there is in the air, the less is the intensity of solar radiation for 
the same height of the sun and the same atmospheric pressure. 


In the same section, M. Cornu presented a detailed sketch of 
the dark rays in the ultra-violet part of the solar spzctrum, fol- 
lowing the scale of the wave lengths adopted by M. Angstrém 
in his memoir on the normal spectrnm of the sun. These 
sketches have been made from the micrometric measurement to the 
miicrescope of photographic plates, forming two series. The 
first series has been obtained with the assistance of Noberv’s net- 
wok (of tSo1 lines), of which the second spectrum was very 
perfect and very luminous; the proof obtained contained the 
rays G, H,, H., L, M, N, O, P, and even Q, although the ob- 
ject glasses of Gonionde were of crown and flint glass. M. 
Cornu has verified the correctness of the measures of M. Mascart ; 
the comparison of the results has always shown four common 
figures in the numerical expression of the wave-lengths, The 
second series, intended to furnish details of the rays of the pho- 
tograph, proceed from a spectrum much dispersed and of great 
dehcacy ; more than twenty-five were counted between the two 
rays 11, H1,. This spectrum was obtained with a flint prism of 
60° ; the moist collodion had taken an impression even up to the 
ray O, in spite of the absorbing pawer of the two object-glasses. 
M. Cornu strongly recommends the use of these ordinary achro- 
matic object-glasses for obtaining photographs of the ultra violet 
region, when it is desired to go no farther than ray O; the ins 
convenience of the ab-orbing power is la-gely compensated for by 
the ease of setting in positon and by the angular size of the 
region where the lines are clearly distinguished. With regard to 
the process itself, it differs but little from that of M. Mascart. 
M. Cornu, however, advises the adoption of a small dark 
chamber exterior to the telescore, in place of the photographic 
camera of M. Maccart. The advantage of employiig collodion- 
ised surfaces sufficiently large to make room for the spots and 
other defects, arises from the thinness of the plate. MM. 
Cornu further indicates upon his sketches the principal lines 
of magnesium, lime, manganese, and iron, which, as is known, 
compose the greater part of the groups, L, M, and N, 


M. Sain*-Loup followed with a paper on a proposed modifica- 
tion of Hulz’s machine. Other papers of interest in this depart- 
ment were by M. Potier on “ The Elliptical Polarisation pro- 
duced by Vitreous Reflection ;” by M. Petit on a Modification 
of the Ordinary Telegraphic System, by means of which the 
telegraph may be madeto print directly ; M. Descloizeaux a very 
curious paper on some of the Optical Phenomena of Crystals ; 
and M, Gariel on the Distribution of Magnetism in Magnets, 


In the Chemical Section, presided over by M. Balard, M. 
Berthelot read a paper of considerable practical value ‘‘ On the 
State of Bodies held in Solution,” in which he brought much 
discrimination and research to bear upon some of the ordinary 
problems of Ch: mistry. espec‘ally upon molecular mechanics. 
Other papers in this section were by M. Jungficisch ‘*On the 
Transformation of Tartaric Acid into Racemic Acid,” and by 
M. Filhol ‘*On the Nature of the Sulphuric Composition of the 
Mineral Waters of the Pyrenees.” 


In the Section of Zoology, under M. Soubeiran, various in- 
teresting papers were read, including one by M. Chatin, **On 
the Odoriferous Glands of some Mammiferous Animals ;” one by 
M, Jobert, ‘‘On the Organs of Touch in Fishes ;” one of con- 
siderable interest by M. Soubeiran, on the Oyster Culture at 
Arcachon; and one by M. Pouchet on the Colourisation of 
Fishes. g 


The Geological Section was presided over by M. Raulin, T’ro- 
fessor at the Faculty of Sciences at Bordeaux, and in the section 
devoted to Mathematics, Astronomy, Geodesy, and Mechanics a 
paper was read by Madame ]lureau ce Villeneuve ‘On the 
Mechanism of the Flying Apparatus of Birds,” She was pre- 
ceded ly M. Kespight, who read an able paper on the Scintilla- 
tion of Stars. In accordance with a long series of observations 
made by him, he showed that the changes in brightness and 
colour presented by stars near the horizon are caused by momen- 
tary and successive deviations of lumirous rays of different colours, 
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by which these rays are carried outside of the object-glass of the 
telescope or the eye of the ob:erver. These deviations are pro- 
duced hy extraordinary refractions or irregularities ia layers of 
air condensed or rarifiel, placed at great distance from the 
observer, and at the precise spot where by atmospheric disper- 
sion the rays of the different colours directed by the object-glass 
are separated from one another, so as to be only partly contained 
ia the irregularly refracting layers of air, The most important 
result of M. Respighi’s observations is this :—the layers of hetero- 
geneous air are nut reached by the luminous rays of different 
colours by means of the interaal movement of atmospheric 
masses, but by their general movement caused by the rotation 
of the earth ; which shows that the rotation of the earth is one 
of the principal elemeats in causing the twinkling of the stars. 
M. Respighi next described a very ingenious zenith telescope by 
means of wh'ch he can obtain the zenith distance of stars in 
their passage across the meridian. 

In the Section of Geography, Political Economy and Statistics, 
various papers were read on methods of education. 


The first session of the Association lasted eight full 
days, during which excursions were made to Arcachon, and 
tothe lroglodyte Caves of Eyzies. On the condition and 
civilisation of the people whose remains they contain, 
M. Broca gave a very interesting lecture, in which he 
concluded that these men were savages, but in a state of 
partial civilisation, having at their disposal abundant 
food, and consequently leisure, applying themselves to 
the arts, and already exhibiting the perfectibility of the 
race. Another excursion was made to the Pointe de 
Grave, and one, wh ch lasted three days, to the Industrial 


and Scientific establishment of Landes as faras Bidassoa. | 


The Monday, Wednesday, Thursday, and Friday were 
devoted to séauces, the morning for the sections, and the 
afternoons for general meetings. These public meetings 
were well attended, especially the evening lectures of 
MM. Broca and Cornu, who had audiences numbering 
about 800. Much interest was also manifested in the 
narratives of MM. Janssen and Respighi, who recounted 
the results of their researches into the constitution of the 
sun, and of their visit to India last year. 

The reports of the Congress speak in lavish terms of 
the hospitality and considerateness in all respects of the 
Bordelais, whose city seems to be one of the foremost in 
France in respect of educational and scientific institutions. 
There can be no doubt about the success on the whole of 
the first meeting of the French Association ; and we only 
hope that by the time it re-assembles at Lyons next year 
it will have advanced to the same ratio as it has done from 
its foundation till now, and that ere very long it will have 
taken as firm root as a recognised and universally bene- 
ficial French institution, as the British Association has 
done among ourselves. 


ON PULSE FREQUENCY AND THE FORCES 
WAT CL Neve iT) 


“HE circulation of the blood is an uniform circulation, the 
pulsations being neglected, and a uniform circulation is one in 
which the quantity of fluid flowing through all segments of the 
circulating system is the same; otherwise there would be a ten- 
dency for the fluid to accumulate at certain points, which is 
contrary to the premises. 

To arrive at precise conclusious respecting the circulation 
there are two points which must be considered—tst., The laws 
which regulate the flow of fluids throngh capillary tubes. 2ad., 
The variations in the capacity of the circulating system under 
different pressures. These will be considered separately. Poi- 
seuille found that the flow of fluids through capillary tubes 
varies directly as the pressure and as the fourth power of the 
diameter of the tubes. The author has verified the former of 
these results on the vessels of the animal system by a different 
method. Respecting the capacity of the arteries and ventricles 


* Paper read before the British Association at Brighton in Section D, 
Department of Anatomy and Physiology,) by A. H. Garrod. 
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under different blood pressures, it is evident that the capacity 
of the former must depen on the pressure only, for they are 
simple elastic tubes, and must be more capacious under high 
than under low pressures ; reasons are given below for a more 
precise statement of this relation. To maintain a uniform cir- 
culatioa with a pulsating motor, like the heart, it is evident from 
the above considerations that variatioas in the resistance at the 
small ar eries must produce variations ia pulse-rate ; and that 
unless the capacity of the arteries and heart vary directly as the 
pressure, variations in blood pressure must be also attended with 
change in pulse frequency. That the capacity of the ventricles 
is dependent on the arterial blood pressure can be proved by the 
varied amount of opening up of the ventricular cavities which 
follows different fluid pressures in the coronary arteries, 

Next, the different forces which vary the pulse-rate must be 
considered. It can be shown that any change in the resistance 
to the flow of blood through the capillaries varies the pulse-rate, 
increased resistance rendering the pulse slower and the reverse. 
As instances of these effects may be given, the pulse-siowing 
effects of stripping in a cold air, of a cold bath, and of cormnpies- 
sion of large arteries ; the pulse-quickening effects of a hot bath, 
whether air or water. Numerous experiments by the author 
prove that the effect of copious blood-letting is not to modify 
the pulse-rate at all, thus showing that the law given by Marey 
respecting pulse frequency is not correctly based. The above 
points, namely the law of Poiseuille, the dependence of the ca- 
pacity of the arteries and ventricles on the pressure of the blood, 
the dependence of the pulse-ra e on the peripheral resistance and 
its non-dependence on the blood pressure, can all be correlated 
by only one theory, namely, that the heart always re-commences 
to heat when the tension or pressure in the arteries has fallen 
at invariable proportions, which also assumes that the capacity 
of the heart and aiteries varies directly as the pressure, ‘lhe 
facts that the aricries are generally empty after death, and that 
the cavity of the heart is somctimes found to be obliterated on 
rigor mortis, show that absence of pressure and capacity go 
together. 

This theory explains the known peculiarities in pulse rate 
attending change in position, by showing that while standing 
all the pressure of the body weight is borne by non-compressible 
rigid tissues and so the circulation is normal, but while lying, 
the soft parts are compressed and resistance introduced into 
the circulation, reducing the rapidity of tension-fall, and 
therefore the frequency of the pulse; an intermediate condition 
a.tends the sitting posture. The pulse quickens during inspi- 
ration, and becomes slower during expiration ; for during the 
former act the reducing pressure in the chest lowers the aortic 
blood pressure, and makes the tension-fall more rapid, while 
in expiration the reverse occurs. 

This theory also is the only one which throws light on the 
cardiograph law published by the author (see Fournal of 
Anatomy and Physiology, 1870-73),which may be thus stated 
—For any given pulse-rate the first part of the heart’s revo- 
lutioa has a constant length, but it varies as the square root of 
the length of the complete pulsation. The pulse-rate not 
depending on the blood pressure, and the length of the first 
cardiac interval not varying when the rate is constant, its 
length also does not depend on the blood pressure. The first 
cardiac interval may be divided into the systole and the 
interval between that and t'e closure of the aortic valve (the 
diaspasis) ; these combined not varying as the blood fres- 
sure, it is almost certain that separately they do not do so 
either; so it may be said that neither the length of the 
systole nor of the diaspasis depends on the blood pressure. 
But the fall of tension between the pulse beats being but 
small, and the diaspasis length not depending on the blood 
pressure, there is no reason why it should vary in length with 
different pulse-rates ; and assuming this in connection with the 
measured diaspasis length in a particular case (‘00183 of a 
minute), it can be deducted from the above cardiograph law, 
that the systolic length varies as the square root of tbe diastolic. 
From these facts the relation of the nutrition of the heart to the 
time of heart nutrition (diastole); and to the blood pressure, may 
be deduced ; for the systolic length not varying with the blood 
pressure when the pulse rate is constant it is evident that the 
cardiac nutrition must vary directly as the blood pressure in the 
aorta ; and the systole varyiag as the square root of the diastolic 
time, shews that the nutrition of the heart varies as the <quare 
of the time of nutrition (diastole), for with a quadruple resis- 
tance to the peripheral circulation, the heart would be four times 
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the time in emptying itself, but it is only double that time, 
which demonstrates the statement. 

A complete logical explanation of the action of the pneumo- 
gastric can be given on this theory, by assuming that its func 
tion consists in diminishing the calibre of the small arteries of 
the coronary system, and always keeping them somewhat 
contracted. 


PHENOMENA OF COAGULATION iN 
FROGS BLOOD* 


il WAS endeavouring in the autumn of last year, at Prof 

Sanderson’s instigation, to demonstrate upon the frog some 
of Briicke’s fundamental experiments on the coagulation of the 
blood, which he performed on the tortoise; I was surprised at 
the apparent failure of some of them. For instance, having tied 
a glass tube into the animal’s aorta ani allowed it to fill with 
blood, I expecaed that which was in the tube speedily to coagu- 
late, that which remained in the heart to continue liquid for a 
considerable time. Bunt no such contrast was observable, both 
portions of blood ren.ained perfectly fluid for an indefinite time. 
I say apparently, for, in fact, on subsequently turning out the 
blood, a slight film of coagulated fibrin was observable attached 
to the walls of the tube. Of course the corpuscles being the 
heavier gravitate to the bottom, and the blood thus becomes 
divided into two portions, a clear fluid above and a mass of red 
corpuscles helow, with a thin filmy stratum of white again on the 
surface of the latter. 

To show that the clear fluid is plasma and not merely serum, 
that is to say, that it fully retains its coagulability, it is sufficient 
to take a little up into a very fine, almost capillary, glass tube. 
The extent of surface to which it is thus exposed very quickly 
determines its coagulation. 

Following up the subject still further, } found the same thing 
to happen when the blood is allowed to drop into a glass vessel, 
the whole remaining fluid, except that portion in immediate con- 
tact with the sides, the corpuscles subsiding as before, and the 
supernatant liquid being readily coagulable in a capillary tube. 

But frog’s blood does not always behave in this manner. It 
is not unfrequently the ease, especia!ly at this season of the year, 
that the blood of these animals behaves to all appearance 
precisely as we are in the habit of expecting that blood should 
behave, that is to say, the commencing subsidence of the cor- 
puscles is arrested, the fluid solidifies, seemingly throughout. 
And, indeed, in rare instances, the coagulation is complete to 
the centre, and the mass soon separates into clot and serum, 
which latter, in these cases, never yields a coagulum in a capillary 
tube. More frequently, however, on breaking the surface with 
aknife, the interior cf the coagulated mass is seen to be occupied 
by still fluid blood. 

In either case, the coagulated fibrin soon begins to contract ; 
and this contraction proceeds to such an extent that not only is 
the serum of the blood expressed from it, hut it comes to pass 
that there is no longer room in its meshes for the involved cor- 
puscles, which consequently begin to be squeezed out and to fall 
to the bottom of the glass. This diminution in volume of the 
clot may proceed so far that in the course of a few hours the 
blood may present an appearance precisely as if it had not un- 
dergone coagulation at all, there being a mass of corpuscles at 
the bottom of the vessel, and a clear supernatant fluid. The 
contracted remains of the clot may however be always found, 
although often obscured by the liberated corpuscles. Now, this 
disappearance of the clot of frog’s blood under certain circum- 
stances was noticed some years ago by v. Reclinghausen, and 
ascribed by him to are-liquefaction of the fibrin ; and not un 
naturally, if we consider the astonishing diminution in bulk 
which it undergoes, and the fact that the serum in such cases is 
frequently found to yield a further coagulum, 

Lut in every case of the latter kind, 7. in every case in which 
the supernatant fluid yields a coagnlum in a capillary tube, it 
will have been found that the primary coagulation was incom- 
plete, “4¢. that the central paris of the blood remained fluid, 
whereas on the other hand it is certain that when the primary 
coagulation has been complete, no futher coagulum is ever 
obtainable, although, in this case also, the clot may have con- 
tracted to a relatively exceedingly small bulk, in fact, may have 
almost disappeared. 

A further proof, if one were needed, that the diminution of the 
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clot is due merely to contraction and not re-liquefaction of fibrin, 
is to be found in the examination under the microscope, using an 
immersion objective, of the process as it occurs in a very thin 
walled and fine capillary glass tube. 

The phenomena here observed are wholly those of contraction; 
first simply serum, then white corpuscles, and finally red cor- 
puscles being expressed, until a mere thread of fibrin remains, 
almost obscured by the corpuscles and still including a few. 

Throughout the whole proce:s, however, there is no trace of 
a re-liquefaction ‘of fibrin; this would of course involve the 
dropping away of the corpuscles from the sides ; on the contrary, 
they are most evidently sqneezed out, some of them being 
actually ruptured in the passoge and appearing on the exterior 
of the clot as small reddish spheroids. The facts then, briefly, 
are these: that frog’s blood, especially if taken during the winter 
months, exhibits but very little tendency to coagulate, with the 
exception of the portion in immediate contact with a 
foreign surface; that, when apparently coagulated through- 
out, the central portions are very apt to remain fluid, and to 
impart coagulability to the expressed serum ; that the clot when 
formed frequently tends to attain a relatively very small bulk ; 
and, finally, that this diminution in bulk is due to contraction 
merely, not reliquefaction of the fibrin. 


TG aSACS 


Acoustic Experiments on the Seine during the Siege 
of Paris 


In the experiments made by Colladon and Sturm on the Lake 
of Geneva, in 1827, to determine the velocity of sound in water, 
the source of sound was a bell, weighing sixty-five kilogrammes, 
fixed to a boat immersed in the water near Rolle. Another 
boat, moored near Thonon, carried the observers, who employed 
a long acoustic tube made of metal, one extremity of which, 
widened and closed with a membrane, was thrust into the water. 
The distance from Rolle to Thonon is about 13,500 metres, so 
that the range of the sound was considerable. The water in 
that part of the lake is of great depth. 

During the siege of Paris, the idea arose of establishing an 
acoustic telegraph by means of the Seine, between the invested 
city and provinces that had not been invaded. The Geneva ex- 
periments appeared to favour the proposal. 

M. Lucas was charged by the Minister of Public Works to 
make some eaperiments on the subject, which he accordingly 
did in November, 1870. He gives an account of these to the 
Paris Academy. 

In the first series, a bell weighing forty kilogrammes was 
lowered by a windlass from the bow of a barge, to a pusition 
twenty or thirty centimetres from the bottom. It contained a 
clapper, which was moved hy means of wires cariied up to the 
barge. ‘Two workmen were charged to ring the Lell at certain 
fixed intervals, while the observers, in ancther boat, marked the 
effect at different distances, being carried along by the current. 
The acoustic tube employed was 1°50m. long, and the membrane 
of its orifice, immersed in the water, was turned towards the 
bell, At the distance of a few metres, a dul] scund was heard 
(like that of a drum beat with a drum-stick), at each stroke given 
to the bell. The intensity diminished with the distance, and 
the sound ceased to be perceptible at about 1,800 metres. The 
result was constant for experiments repeated at different parts of 
the river. 

In a second series of experiments, a bronze bell, weighing 354 
kilogsammes, was used. This was hung in a wooden frame 
weighing 446 kilogrammes, constructed in the form cf a quad- 
rangular pyramid. The hammer of the bell weighed sixteen 
kilogrammes, and was moved by wires, asin the other case. The 
frame and bell were suspended by chains from the four corners, 
between two barges, and then lowered into the water. The 
mode of observation was the same as in the former case. 

A few metres from the barge a slight metallic sound was heard, 
doubtless from the acoustic tube vibrating with the membrane. 
The sound soon became dull, ils intensity decreased rapidly with 
the distance ; at 1,400 or 1,5cO metres there was no perception 
of it. 

Comparing these experiments with those of the first series, we 
have the unexpected result that the very Intense sound of a bell 
weighing 354 kilogrammes has a less range than the weaker 
sound from a bell of forty kilogrammes. 

In a third series, a small bell, twelve centimetres diameter, 
was sounded in the water alternately with the bell of forty kilo~ 
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grammes ; the range of the latter extended, as before, to 1,600 or 
1,800 metres; that of the little bell was small, it exceeded one 
kilometre, however. M. Lucas concludes from the experiments 
that the range of sound ina river, even in the direction of motion 
of the water, is much less than that of sound in a lake ; and that 
by increasing considerably both the intensity and the gravity of 
the sound, the range is but little increased, and may even be 
diminished. It further appears that, with equal intensity, the 
range of sound in a river will increase with its acuteness. If so, 
a considerable range ought to be obtained, he thinks, with a 
last of compressed air for the sonorous source. AS BoM. 


SCIENTIFIC SERIALS 

THE Geological Magazinces,j Nos. 97—99 (July to September 
1872).—One of the most important contributions contained in 
these three numbers is a translation of Prof. Nordenskidld’s ac- 
count of his expedition to Greenland, which runs through the 
whole of them, and is not yet completed. With a good deal of 
general matter, this paper includes a vast amount of interesting 
geological information, and it must be welcome to English 
geologists, few of whom could make much out of it in its 
original Swedish dress. This translation is illustrated with the 
orizinal plates, maps, and woodcuts.—Another highly impor- 
tant memoir, which appears in two parts in the July and August 
numbers, is Dr. H. B. Holl’s essay on those most puzzling 
objects, the fossil sponges.—In the August number Prof. All- 
man gives us a note on a fossil Zydractinia from the Coralline 
Crag, the Cellepora echinata of Michelin.—Mr. S. V. Wood, 
jun., has some further remarks on Mr. Geikie’s correlation of 
the glacial deposits; and Mr. J. Lucas a paper on the Permian 
Beds in Yorkshire, one portion of which calls forth a note by Mr. 
J. Clifton Ward, on rock-staining, in the September number.— 
The latter further contains a notice of the occurrence of the genus 
Cufressocrinus in the English Deyonian, near King’s Teignton, 
the first part of a paper, by Mr. Alfred Tylor, on the formation 
of Deltas, and some other papers, among which we may mention 
especially Mr. Woodward’s description of a new species of 
Phalangiiform Arachnide (47chitarbus subovalis) from the Lan- 
cashire Coal Measures, which is especially interesting from its 
generic identity with a North American form. 

THE Afemoirs of the Natural [listory Society of Bremen for 
1572 (Abhandlungen herausgegeben vom naturwissenschaftlichen 
Vereine zu Bremen, Band iil. Heft 1) contain some exceedingly 
valuable papers for the study of zoological and botanical geology. 
In the former department we have Dr, O. Finsch’s contribution 
to the ornithology of North-western America, from which in- 
hospitable region the author records about 120 species of birds, 
many of them possessing a very wide geograpbical range, Singn. 
larly enongh the author does not describe a single new species, 
but of some variable forms detailed descriptions are given, and 
with regard to many others we find valuable synomymic and 
descriptive remarks.—The flora of high northern latitudes re- 
ceives a contribution in the shape of a list of the vascular plants 
of Spitzbergen and Bear Island, by Dr. T. M. Fries.—The 
student of the geographical distribution of European plants will 
find most valuable information in M. C. Noldeke’s Flora of the 
East Frisian Islands (including Wangeroog) which treats of the 
vascular plants in a most exhaustive fashion, and is supplemented 
by a short notice of the mosses of the islands, by M. C. E. 
Eiben,—From Drs. Buchenau and Focke we have an important 
paper on the Salicornie of the Baltic coasts of Germany, which 
includes a discussion of the views of previous authors on the 
species of that genus.—Dr. Buchenau has also afpaper on the 
variation of the curious bracts of the lime tree. 


SOCIETIES AND ACADEMIES 
SAN FRANCISCO 


Academy of Sciences, May 20.—Dr. Blake, on presenting 
some stone implements that had been found in stratified rock, at 
an elevation of 1,700 feet, observed there can be no doubt that 
up to the present time the earliest traces of man’s existence on 
the earth have been found in this country. The skull found in 
{he Pliocene deposits in Table Mountain is certainly the oldest 
hunian skull that has yet been discovered. Many stone mortars 
have also been taken out from the same deposits, I have 
examined the spot where one of these mortars was taken out ten 
feet beneath the surface of the Pliocene gravels on the Sierrasr 
and as this was some six hundred feet above the valley and near 
the top of a rolling hill, there was no possibility of the strata 


having been disturbed. The objects I now have to present to 
the Academy furnish important evidence on this point. They 
are two implements cut in serpentine, ani evidently fashioned 
by the hand of man, or of some animal capable of using its 
anterior extremities so as to fashion objects to meet its watts, 
and apparently possessed of sufficient intellizence to use lines or 
nets for catching fish, as it would seem that the e instruments 
must have been used as sinkers. They arc cut in serpentine, 
the surface of which is slightly weathered to the depth of about 
jy ofaninch. One is pear-shaped, } in. lony, and 5} in. in cir- 
cumference at its largest part ; near the smaller eni is a hole 
passing through it, and immediately above this 1s a notch passing 
across the end. ‘The other instrument is cylindrical, thicker in 
the middle than at the ends; it is 5} in. long, and 34 in. in cir- 
cumference at its thickest part. There is a hole through it at 
about an inch from one end, and above the hole is a notch 
passing across the end. The spot where they were found is on a 
rolling hill within a few feet of the summit of the coast range, 
and at an elevation of about 1,700 feet. They were met with 
in digging away the side of the hill, at about eight feet from the 
surface, four feet being alluvium, and four feet argtllaceous 


shales, in which they were found embedded. These, and four . 


other instruments of the same form, were found in a spice of 
about two square feet. A great deal of alluvial soil had been 
removed whilst levelling the ground for a house, but no instru- 
ments had been found until the shales were dug into. In com- 
pany with Prof. Whitney I visited the spot, and we have not the 
slightest doubt but tbat they were taken out at the place indi- 
cated. As to the geological age of the rock In which they were 
embedded, this is to a certain extent undetermined. It certainly 
cannot be later than the Pliocene, and Prof. Whitney is of 
opinion that it is still older, Dr. Blake then made some re- 
marks as to the absence of anything like a rim to the Great 
Basin, north of the Puebla Mountains. In going north from 
the valley of the Ilumboldt near Mill City to the Puebla Valley, 
the highest clevation crossed between the Rattlesnake and 
Vicksburg ranges did not exceed three hundred feet, wuilst the 
country to the east of this, between the Rattlesnake and 
Umsham ranges, is at a still lower level. North of the Puebla 
Buttes nothing but some low ranges are found until we reach 
the head waters of the Owhyee, a tributary of the Columbia, so 
that there can be no doubt but that the larger part of the waters 
of the Great Basin must have escaped through the valley of the 
Columbia. The quantity that was left for evaporation did not 
probably exceed from 100 to 150 feet, as he had not found con- 
cretionary deposits at a greater height than 109 fect above the 
present level of the 1lumboldt. 
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THURSDAY, OCTOBER 3, 1872 


BOTANICAL MUSEUMS 

‘hae question of the future relations of the national 

herbarium at the British Museum to that at Kew is 
at present engaging the attention of the Royal Commission 
on Science. The minute of 24th July last shows that it 
will presently be dealt with by the Treasury. On the 
motion of Messrs. Bentham and Ball, at the recent mcet- 
ing of the British Association at Brighton, the Committee 
of the Biological Section securcd an instruction to the 
Council of the Association to take action in connection 
with this question in the interests of botanical science ; 
and the question has been submitted to the readers 
of NATURE in an anonymous article on “Botanical 
Museums,” published on the 23rd March last year. 

The authorship of this article was unknown to me until 
I was summoned to give evidence before the Royal Com- 
mission on Science. At the request of the President of 
the Commission, the proof of Mr. Bentham’s evidence was 
placed before me ; I then saw that the article alluded to 
was incorporatcd in it, and in the statement with which 

ir. Bentham introduced it 1 read his history of its prepa- 
ration and publication. 

In dealing with this part of Mr. Bentham’s evidence, I 
informed the Commissioners (Q. 7,739-40) that the opinions, 
and arguments stated in it had been, two years before, 
submitted by Dr. Hooker, through the Board of Works, to 
the trustees of the British Museum, and had been an- 
swered by my predecessor, Mr, Bennett, to the satisfaction, 
as I then understood, not only of the trustees, but of the 
authorities at the Board of Works, and that the article on 
“ Botanical Museums” was merely a reproduction of this 
official paper, without any reference to its answer. 

After supplying the date of this official document, my 
examination, under the guidance of the Commissioner who 
was then dealing with me, took another direction. On 
subsequent reflection 1 therefore felt it necessary to ask 
leave to present a detailed reply to the Commissioner, 
which was granted. This reply is printed with the other 
evidence in the recently printed Blue Book (p. 44). 

That the readers of NATURE who have already perused 
Mr. Bentham’s article may have the opportunity of con- 
sidering my answer, I submit it to them, earnestly desiring 
that this question now raised should be fully and exhaust- 
ively considered, and that no hasty or one-sided judgment 
should be arrived at ; being thoroughly convinced that the 
action to be taken by the Treasury, whatever it may be, 
will seriously influence the whole future of the science of 
botany in England. 


I desire to submit to the Commissioners my views:— 
(I.) On the statements contained in Mr. Bentham’s paper, 
and (11.) on the matters naturally flowing out of these 
statements, 


I. The statements contained tu the paper 

1. The views expressed by Mr. Bentham regarding the 
main purposes of a botanical museum and herbarinm, and 
the requirements of a collection for such a close study of 
plants as would supply a ‘‘sound foundation upon which 
the science of botany can be usefully established,” arise 
from his estimating the science of botany as limited to 
that particular department of it to which he has devoted 
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his life, and in which he has done important service. 
The profound study of plants is, in his view, “ their accu- 
rate determination and practical classification,” and he 
states that he requires for its prosecutioa nothing more 
than an exhaustive herbarium of the fragments of plants 
supplying the diagnostic characters at present employed 
for distinguishing genera and species, with a complete 
library and staff of officers. This is, in my opinion, a 
very defective estimate of the science of botany, and of 
the materials required for its advancement. 

Robert Brown took avery different view of the profound 
study of plants, and in the Botanical Department of the 
British Museum he tried to develope that masterly grasp 
of the science which is to be found in his works, by 


' illustrating, as far as possible, the structure of all plants 


from the lowest to the highest, both existing and extinct. 
Accordingly, the National Herbarium, large as it is, forms 
but a part of the botanical collections. The specimens 
placed in the outer rooms, which exhibit chiefly the form 
and structure of the stems and roots of plants, are as 
necessary a part of the purely scientific collection as the 
dried foliage and flowers in the herbarium. While such 
specimens “excite the interest,” and “ gratify the curiosity ” 
(and, what is more important, instruct the minds) “ of the 
general public,” these are very far-from being their prin- 
cipal, still further from being their only purpose in a 
botanical museum, as Mr. Bentham appears to imply, 
The scientihe investigator whose notion of systematic 
botany is somewhat larger than ascertaining the technical 
name and order of a plant, consults these specimens as 
he does the herbarium. It is, therefore, a mistake to 
suppose that they, “ when once placed, require no further 
handling.” 

The purely scientific collcction of the British Museum 
consists of :—1. The herbarium, comprising (a) the general 
herbarium, (4) the British herbarium, (¢) various sepa- 
rate small and complete herbaria of historical interest. 
11, The structural series, comprising (a) the fruit collec- 
tion, (2) the collection of gums, resins, and other natural 
products, (c) the general collection, exhibiting the form 
and structure of plants, and consisting of the larger speci- 
mens chiefly exhibited to the public ; and (¢@) the micro- 
scopical preparations, illustrating the minute structure of 
recent and fossil plants. ; 

2. The limitation of the science of botany to the plants 
now existing on the earth is another grave defect. No 
subject has recently received more attention from biolo- 
gists than the relation between existing and extinct plants 
and animals. Every philosophic estimate, or systematic 
classification of the one kingdom or the other must in- 
clude the fossil as well as the recent. This is fully ac- 
knowledged and acted upon by zoologists, and no better 
illustration can be adduced than Prof. Huxley’s “ Intro- 
duction to the Classification of Animals” (1869). In 
botany also, in the standard and only complete Genera 
Plantarum, by Endlicher, the fossils are ranged in their 
systematic position with the recent plants. It is true that 
the Genera Plantarum now in progress, of which Mr. 
Bentham is one of the authors, ignores all extinct plants. 
This retrogade step is in entire accordance with the views 
expressed by Mr. Bentham in NATURE. A systematic 
account of the Lycofodiacee which took no notice of the 
arborescent forms of palcozoic age, or of the Cycadee 
which ignored the numerous forms and remarkable varia- 
tions of this order in the secondary rocks, would be 
obviously very incomplete and unsatisfactory. In forming 
a collection to supply a sound foundation for the science 
of botany, it would be as reasonable to exclude the plants 
of any existing botanical province—say Australia—as to 
omit those which have existed at any particular period of 
the earth’s history—say that of the Wealden. 

3. The distinction which Mr. Bentham draws between 
a herbarium “ for the close study of plants” and one for 
their “rapid determination without dissection” is most 
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undesirable, and, in my opinion, practically impossible. 
No botanist has so extensive an acquaintance with the 
vegetable kingdom as to be able to make “a close study,” 
in his necessary work, of every group of plants he may be 
naming or arranging; he must in many groups make a 
“rapid determination without dissection.” 1f Mr. en- 
tham’s distinction were in force, and the two herbaria he 
proposes existed, he would himself, when rapidly naming 
some of the important collections which have passed 
through his hands, have often been driven from the great 
scientific collection to work in his single specimen her- 
barium with the “ general naturalist,” “the palzontolo- 
gist,” and “the mere amateur.” Every systematic botanist 
is at first, and more or less all along, a “ comparer” of 
plants. The man who begins as a mere comparer natu- 
rally becomes a close student under the influence of the 
collection he is consulting, and the workers he encounters 
in that consultation. 

4. Mr. Bentham’s single specimen herbarium is chiefly 
intended for the palzeontologist, and in addition he pro- 
poses to provide him with “ separate collections of leaves 
and fruits, . . so arranged as to enable them to be rapidly 
glanced over,” and these, it is added, “would be most 
useful.” No better testimony to the utter worthlessness 
of such materials for the purpose proposed can be adduced 
than the criticisms of Mr. Bentham himself, on the evi- 
dence for the existence of the natural order Profeacee@ in 
Europe, trom leaves found in Tertiary strata. Mr. Ben- 
tham was specially fitted to deal critically with the hun- 
dred fossil species referred to this order, as he had just 
made the analysis and detailed descriptions of between 
five and six hundred Profeacce. The Order is also the best 
fitted to test the value of the leaf characters on which the 
fossils had been referred to it, because, as he testifies, it “is 
one of the most distinct and most clearly defined amongst 
phanerogams,” and is without “ a single plant intermediate 
in structure betwcen that and the nearest allied orders.” 
With regard, then, to the leaves of this order, Mr. Ben- 
tham says, “1 must admit that there is a certain general 
Jacics in the foliage of this order that enables us in most, 
but not in all cases, to refer to it with tolerable accuracy 
-—leafy specimens known to have come from a proteaceous 
country, even without flowers or fruit—but as to detached 
leaves, I do not know of a single one which, in outline or 
venation, is exclusively characteristic of the order, or of 
any one of its genera.” I cannot reconcile this declaration 
by Mr. Bentham to the Fellows of the Linnean Society 
as their President in May 1870, with the statement pub- 
lished by him within a year thereafter, that such a collec- 
tion of detached leaves not for a limited and exception- 
ally defined order, but for the whole vegetable kingdom, 
* would be most useful.” ; 

I must further observe that Mr, Bentham has overlooked 
the fact that a large proportion of fossil plants have 
been determined from their internal structure, that is, on 
evidence which no mere herbarium, however extensive, 
can supply, far less one for rapidly determining 
plants without dissection, or a collection of detached 
leaves. The palzontologist requires the most extensive 
collections possible for his work, and he must be a work- 
ing zoologist or botanist. All such work done by mere 
“ seologists ” and on such data as Mr. Bentham proposes 
to supply would always deserve strong condemnation. 


Il. The matters flowing out of these statements 


In considering the matters naturally flowing out of Mr. 
Bentham’s paper, and the views J have now expressed, I 
venture, js¢/y, to submit the reasons which make it 
desirable in my opinion to retain the two herbaria as 
separate and independent institutions. 

1. The two herbaria already exist, and are to a con- 
siderable extent parallel collections. Mr, Bentham, whose 
extensive private herbarium formed the foundation of the 
public herbarium at Kew, declared, in 1858, “that a great 
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portion of the additions to the Banksian herbarium since 
Sir Joseph’s death are duplicates of those already at 
Kew.” As the Banksian plants form less than a quarter of 
those now existing in the British Museum herbarium, the 
duplicates would be, according to Mr. Bentham, about 
three-fourths of the whole. Sir William Hooker, also, 
whose large collections form the great bulk of the Kew 
herbarium, testified, in 1858, that “the Muscum speci- 
mens are toa great extent duplicates of those at Kew.” 
And the present Director of Kew Gardens corroborated 
this statement at that time. In 1860 Sir William Hooker 
further said, in reference to the transfer of the National 
Herbarium to Kew as affecting the herbarium there, “To 
Dr. Hooker and myself it literally and truly can be a 
matter of no consequence.” 

2. The two herbaria have been under different manage- 
ment, and to some extent express different results of “ the 
close study of plants.” The important bearing of this 
consideration on botanical science in Britain can scarcely 
be overestimated. One practical illustration may be ad- 
duced. The most varied views are entertained by botanists 
as to the limits of a species, and consequently as to what 
constitutes a duplicate. Thus, in the case of the indigenous 
flowering plants of Britain, Mr. Bentham considers them 
to form 1,274 species; Dr, Hooker, in his recent Flora, 


| makes 1,473 species; Prof. Babington increases the 


number to 1,648 species ; while a botanist adopting the 
views which Jordan and some continental authors have 
applied to local floras, would make them three or four 
times more numcrous than even the last estimate. It is 
quite obvious that these different botanists have each very 
different notions as to “ duplicates,” and that a distribu- 
tion undertaken by Mr. Bentham would certainly result in 
the loss to the herbarium of plants which Dr. Hooker 
would consider good species, and the “duplicates” distri- 
buted by Mr. Bentham or Dr. Hooker would include 
numerous plants which would be of the utmost value in 
M. Jordan’s eyes. The two herbaria, existing, as they do, 
under different directors, toa considerable extent counter- 
act these and other analogous evils. 

3. The objects of the two herbaria are fundamentally 
different, and in as far as they fulfil these objects, they are 
employed for totally different purposes. The National 
Herbarium at the British Museum was founded in 1827 
for the use of the scientific botanist ; while that at Kew 
was, as Dr. Hooker says, “ originally maintained ex- 
pressly for the use of the gardens,” This was the primary 
object for which Sir W. J. Hooker accepted the private 
herbarium of Mr. Bentham in 1855. Before that year the 
gardens had been fultilling their proper functions without 
a scientific herbarium attached tothem. The two editions 
of the “ Hortus Kewensis” are the best testimony to the 
efficiency of the gardens, and to the value of the collec- 
tions brought together there under the Aitons. No 
herbarium of any kind, 1 believe, existed at the gardens 
during their time. The Banksian Herbarium was often 
and for a long time systematically used for naming the 
Kew plants; and the strictly scientific portion of the 
“Tlortus Kewensis” was the work of Solander, 
Dryander, and Brown, the successive curators of the 
Banksian Herbarium. Even Sir W. J. Hooker, the suc- 
cessor of the younger Aiton, who raised the gardens to 
their present eminence, had no public herbarium from the 
time of his appointment in 1841 to 1855. It is, therefore, 
evident that a great scientific herbarium is not a necessity 
to the efficiency of the gardensat Kew. 

lt is, however, certain that such a herbarium as Sir W. 
J. Hooker and Dr. Hooker desired, that is, one sufficient 
to enable the officials to name the plants in the gardens, 
would be a most useful adjunct at Kew, as it would save 
the great waste of time which would be incurred in con- 
sulting a herbarium at a distance. Inasmuch as growing 
plants are, to the extent that they are developed, perfecr, 
and permit thorough examination, it is obvious that the 
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single specimen herbarium proposed in NATURE would 
meet all the requirements at Kew, and this could be kept 
up as suggested by Mr. Bentham from the duplicates not 
required in the great National Herbarium, all being accu- 
rately named before being sent. 

4. The practical difficulties in the administration of two 
separate, and to some extent independent, herbaria would 
be numerous and serious, and in the course of time a con- 
dition of things similar to what at present exists would 
result. It is needless to speak of a London herbarium, 
consisting of single specimens of each species, because 
such a herbarium, if practicable, would, as 1 have already 
shown, be utterly worthless for the purposes to which it is 
proposed to be applied. If the London herbarium were 
to contain only specimens sent by the keeper of a her- 
barium, whose notion of the science of botany was con- 
fined to the “accurate determination and practical 
classification ” of herbarium specimens, it is obvious that 
the palzontologist would not find there the materials for 
prosecuting his work. If, on the other hand, the London 
herbarium were constituted to be of real use to the pa- 
lzontologist, the keeper must have the power of acquiring 
as opportunity offered the suitable materials, and he would 
necessarily secure collections which a future agitator 
might demand to be transferred to Kew, with as pertinent 
reasons as those Mr. Bentham now employs. 

5. Jt is not an unimportant consideration that the con- 
tinued separate existence of these two great herbaria is a 
great security against their destruction by fire. 

6. The expense of the two herbaria is very small. 1 am 
unacquainted with the amount granted for Kew herbarium, 
but it cannot greatly differ from that required by the Na- 
tional Herbarium, which amounted for the financial year 
lately completed to 1.7677. 1 know of no way in which 
the country can at once advance the interests of science 
and encourage its students, at a smaller cost and with 
more important results than by maintaining in their full 
efficiency the two botanical collections at present existing. 

But, second/y, it must be admitted that the formation 
of a single great national botanical establishment, com- 
prising the two public herbaria now existing within a 
comparatively small distance from each other, is a very 
attractive scheme, and should the Commissioners think 
that its realisation is desirable, 1 submit the following 
considerations as in my opinion essential :— 

1. It must form part of the National Museum of Natural 
History. Snch a museum, as far as it is an exhibition of 
biological science, will consist of animals and plants, both 
existing and extinct. It is absolutely necessary in the 
study of geology that the plant remains should not be 
scparated from the animal remains ; and further, it is as 
necessary for the satisfactory interpretation of the fossil 
plants, as well as for forming a true estimate of the vege- 
table kingdom that the recent plants should not be sepa- 
rated from the fossil, The separation of any one depart- 
ment would be a serious injury to all. 

2. It must represent the whole science of botany, and 
not consist of only dried foliage and flowers, which con- 
stitute a herbarium properly so called; and consequently 
it must be formed on the principle adopted by Robert 
Brown, and exhibited in the Botanical Department of the 
British Musenm, and not on the imperfect plan advocated 
by Mr, Bentham, 

3. It must be placed in the position in which it will be 
most serviceable to the public and most accessible to 
botanists, and that place is beyond all question London. 
The statistics which I submitted on the occasion of my 
former examination establish this, by showing the extent 
to which the botanical collections at the British Museum 
are made use of. Further, it is universally acknowledged 
that a herbarium for scientific use must exist in London. 
The long experience of Mr. Brown and Mr. Bennett in 
the National Herbarium made them entertain and ex- 
press very decided views as to this necessity. My shorter 
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experience has been long enongh to convince me that 
its removal to Kew would be practically placing it out of 
the reach of the busy men who frequently use it to the 
advantage of science. Of course the working botanist 
who devotes himsclf exclusively to the science would 
follow the collections wherever they went ; but the active 
professional man, and the man of business, who devote 
their spare hours to botany, would be deprived of the 
assistance necessary 1o their work which they now obtain 
at the British Museum, That such men do a large pro- 
portion of the scientific work of the country may be 
shown in many ways, as for instance, by the fact that out 
of the nineteen botanical memoirs contained in the last 
two volumes of the Linnean Transactions, four are pro- 
duced by professional botanists, and fifteen by others. 

The late Prof. Henfrey, as representing the botanical 
teachers of London, Sir Charles Lyell, for the palzeonto- 
logists, and Dr. Falconer, Mr. Bentham, and Dr. Hooker, 
have recorded it as their decided opinion that the interests 
of science require that a public herbarium should exist in 
London. Such aherbarium, even if used only by palzon- 
tologists, must be, as I have shown, as extensive as 
possible ; otherwise, it will tend to mislead, like all other 
imperfect sources of information. 

1 would further add in favour of London being the 
proper site for the national botanical collections, that im- 
portant collections of plants, both recent and fossil, acces- 
sible to students, but not to the general public, now exist 
and must still remain in London. These are: (1) the 
Linnean herbarium, containing the plants described by 
Linnaeus; (2) the great Wallichian herbarium ; (3) the 
Smithian herbarium of British plants ; all belonging to 
the Linnean Society ; (4) the collection of fossil plants 
belonging to the Geological Society ; and (5) the extensive 
public collection of fossil plants in the Museum of 
Practical Geology. The removal of the National Botanical 
Collection from London would so separate them from 
these collections as seriously to injure their value to 
scientific investigators. 

4. The accommodation provided for the Botanical 
Department in the New Muscum of Natural History, the 
plans of which have been accepted by the trustees of the 
British Museum, will be in every way superior to any that 
exist in the world, and will be amply sufficient to accom- 
modate the propased single national herbarium, as well 
as fully to display the structural, histological, and palaon- 
tological departments cf the science. All the requisites 
specified by Mr. Bentham for the close study of plants, 
excepting the connection with a garden, exist to a greater 
or less degree at the British Museum, and some of them 
in a greater degree than at Kew. That living plants are 
a requisite adjunct to a herbarium is in opposition to the 
testimony of Mr. Brown and Dr. Falconer, to the effect 
that there is no necessary connection between a herbarium 
and a garden ; and is opposed moreover to the testimony 
of Mr. Bentham himself, as well as to his declaration that 
his extensive systematic labours have all been based on 
herbarium specimens, although they have beea carried 
on in close proximity to the finest scientiic garden in 
existence. 

In the event then of its being resolved to maintain only 
one great national botanical collection, 1 would submit 
that it should nat be cut off from the allied biological 
collections, but be placed with them in the same building 
in London. And that for this end the collections pre- 
sented by Mr. Bentham to the public, and all that have 
been added to them by purchase or presentation, be re- 
moved to London and incorporated with the national 
herbarium ; and further, that the extensive botanical 
library formed at the national expense at Kew be made, 
with the Banksian library, the foundation of that national 
natural history library which will be required for the 
National Museum of Natural History. . 

It is necessary, in dealing with Mr. Bentham’s printed 
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and publicly expressed views on this matter, to bear in 
mind that he cannot be considered an _ unprejudiced 
witness, I have frequently referred to his relations to the 
herbarium attached to the Royal Gardens at Kew. He 
has thus stated the reasons by which he was influenced 
in presenting his herbarium and library to the public in 
1855 :—“t thought that at that time thcre was no 
herbarium and library in London sufficiently open for the 
use of botanists, and I presented them on condition that 
they should form the nucleus of a national herbarium and 
botanical library, to be kept at the expense of Govern- 
ment, and open to the free use of botanists.” 1 can assert 
in opposition to Mr. Bentham’s belief—and a similar 
opinion has been, I understand, recently expressed —that 
at that time the National Herbarium and the national 
library, as far as it isan adjunct to the herbarium, were 
fully and freely accessible to botanists, and were largely 
used by botanists ; and this T am able to maintain from 
the contemporary records of this department, as well as 
from the testimony of botanists who were then in the 
habit of consulting the collections. Under the influence 
of this erroneous supposition, Mr. Bentham made his own 
herbarium a national institution, and a rival to the 
Banksian herbarium, and under the influence of this 
same spirit of rivalry, he now believes that there exists 
“a state of continual competition” between the two 
herbaria. I am sure that Dr. Hooker and the authorities 
at Kew will as strongly repudiate this statement as I do 
now, if it is meant to imply a competition in any way to 
the injury of science or the public. It is only in keeping 
with the motives which actuated him at the first that Mr. 
Bentham now agitates for the incorporation of the Bank- 
sian herbarium with that of which his own forms the 
nucleus. WILLIAM CARRUTHERS 


FRESENIUS'S QUALITATIVE ANALYSIS 
Qualitative Chemical Analysis. By Dr. C. Remigius 
Fresenius, Eighth edition, Translated from the 13th 
German edition, by A, Vacher. (London: J. and A. 
Churchill ) 
HE present edition of Fresenius is one which will 
be looked at by chemists with interest. In the 
last so-called edition of Fresenius’s Chemical Analysis, 
published in 1869, the text had been so altered and cur- 
tailed that the volume could scarcely be recognised as 
Fresenius of old, it having been reduced to about one 
half of its original size. It appears, however, that this 
condensation did not coincide with the author's views, and 
in this edition we have simply a translation of the original 
text. The editor in his preface confesses that he then, in 
the last edition, took too broad a view of his duty. It 
certainly seemed strange that a work which had passed 
through twelve German editions with a gradual and steady 
enlargement, could be condensed to about one-half with- 
out losing a considerable amount of its clearness and use- 
fulness. \We confess that we heard with pleasure of the 
appearance of the eighth English edition of this work, 
but, unfortunately, our pleasant anticipation has been to 
some extent marred. 
t In criticising this book, it will be necessary to consider 
it from two points fof view; in the first place, to consider 
the work of the translator ; and in the second, the author's 
responsibilities, and the book itself To commence with 
the translator’s work: it appears, on the whole, to be 
very well executed, althongh by far the greater part of the 
book is identical with the sixth edition, published in 1864 
and edited by J. Lloyd Bullock ; in fact, at first sight, 


there does not appear to be very much difference between 
the two editions; but on a closer acquaintance with the 
present edition, there is found a considerable amount of 
new matter, and some little alteration in the old. As is 
almost certain in a book of the size, we have found some 
sentences which would have been better for a little more 
attention ; to quote one instance, p. 51, ‘Solution of am- 
monia, although formed by conducting ammoniacal gas 
(N H,) into water, and letting that gas escape on exposure 
tothe air, and much quicker when heated, may also be 
regarded as a solution of oxide of ammonium (N H, O) in 
water, the first acceding equivalent of water (H O) being 
assumed to form N H,O with NH,” This sentence can- 
not certainly claim precision and clearness as its chief 
characteristics, and we have mnch doubt whether a young 
student would understand its meaning. Taking the 
translation, however, as a whole, it is clear and well ex- 
pressed, 

Tt will be seen from the abave quotation that there are 
some points about this edition which willnot recommend 
themselves to the generality of English teachers ; we refer 
of course to the nomenclature and notation, which have 
not been altered since the edition of 1864. Of course 
Mr. Vacher is not responsible for this; if Dr. Fresenius 
said the work was to be literally translated, there was no 
help for it, the old notation must be used, but still we must 
consider that it is a zreat mistake. Generally speaking, 
at the present day for a baok to be published in the old 
notation is sufficieat to mit its use to a very small 
number of students. It certainly seems a great pity that 
this, which until lately has been looked up to as the best 
and most reliable text-book on qualitative analysis, should 
not have progressed side by side with modern chemistry ; 
for English chemists, almost without exception, have 
adopted the new system ofatomic weights, and the new and 
more systematic nomenclature now in use. The adoption 
of the old notation in the present volume will add a con- 
siderable amount of trouble to the teacher’s work, 
and in many cases may probably lead to the adoption of 
another text-book. Looking at the very general, in fact 
almost universal, use of the new notation bath in England 
and on the Continent, it certainly appears that this book 
is about five years behind the times. On the other hand, 
the present edition will, perhaps, on this account prove 
more useful to our manufacturing chemists, who seem 
very loth to adopt the new notation. 

Although we do not feel satisfied, and, in fact, are 
disappointed, with the book in this respect. we cannot 
help feeling pleased with the substance matter itself, 
As might be expected from the numerous editions of 
his manual which the author has already published, 
he continues to keep the information contained in the 
work quite up to the progress of the science. Many 
parts of the work show alterations, though the very fact 
of the accuracy of the author’s work precludes any very 
great change. It is in the parts on the rare metals, 
and on the alkaloids, that there appears to be the greatest 
amount of new matter. Thus the sections on berylla, 
thoria, zirconia, tellurium, vanadium, iridium, and di- 
dymium, show a considerable increase in our knowledge 
of these substances ; whilst indium, which is not to be 
found in the edition of 1864, has here received a very 
good notice. Again, in the edition of 1864, only one 
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method is given for the separation of lanthanum and 
didymium, but in the present there are no less than four 
distinct methods given. On the subject.of the alkaloids, 
we notice three new articles on digitaline, picrotoxine, and 
atropia, which in the previous edition are not noticed. In 
the portion which treats of the acids, and in Part II. 
“ On the Course of Analysis,” there does not appear to be 
much alteration ; but we must not omit to mention that 
the index to this edition is far more complete, and in 
every way better than in the previous editions. The 
general plan of the work is too well known to necd any 
detailed account, and the number of editions through 
which it has passed is a sufficient guarantee of its useful- 
ness and trustworthiness. A few new illustrations have 
been introduced, and a new table of spectra, but in the 
general style and plan of the book there has been no al- 
teration. For our own part, although we have a great 
admiration for Fresenius’s book, more especiaily as a work 
of reference, we scarcely think that his system is perfect 
for educational purposes, and perhaps not so good as 
those of some others, such as Valentin’s or Galloway’s ; 
no doubt a student working conscientiously through 
the work under review will be able to make good and 
correct analyses, but we doubt whether he will learn 
much beyond the mere analytical details, for in this 
book there seems little room for the student to use his 
powers of originality, and nothing to stimulate him to 
reason, from his accumulation of facts, to general princi- 
ples. There appears about the book almost too much of 
the system of telling this and showing that, for the book 
to be perfect as an educational agent, and we fancy that 
better results in this direction may be obtained from 
works which give more opportunity and encouragement 
for original and individual reasoning ; and this we believe 
is the case in the two other works we have mentioned, 
as they tend to exercise and strengthen the student’s origi- 
nality, and will at the same time give him as full and 
complete a knowledge of qualitative analysis as he would 
obtain from Fresenius’s Look. 


OUR BOOK SHELF 


Verhandlungen des naturhistorischen Vereines der preus- 
: : f s 
sischen Kheinlande und Westphalens, 28° Jahrgang. 
rey, 2t¢ Halfte. (Bonn, 1871.) 


THE volume of these Transactions for 1871 opens with 
biographical memoirs of Wirtgen and Haidinger. 5. 
Simonowitsch contributes a paper on the Bryozoa of the 
Greensand of Essen, illustrated by four lithographic plates, 
which is introduced by a critical account of the anatomy 
and systematic position of the Bryozoa. From Prof. 
Forster we have a Review of the Genera and Species of 
the Family of Plectiscoidex. F.G. Herrenkohl follows 
with a list of the Phanerogams and Vascular Cryptogams 
of Cleve and the neighbourhood. R. Binuhme gives a 
series of analyses of the water of different wells in the 
vicinity of Bonn, compared with that of the Rhine. In 
addition to these papers printed at length, a large number 
of other subjects connected with medical and natural 
science are treated in the Reports of the Proceedings of 
the Lower Rhine Society for Natural History and Medi- 
cine. Among these we may refer especially to a valuable 
paper by Dr. Brandis on the climatic conditions which 
principally affect the growth of forests in the British East 
Indies. The Indian climate is characterised by its long 
period of uninterrupted drought ; and where the rainy 


NATURE 


453 


season falls in spring or autumn, the summer heat is ex- 
cessive. Where, however, the rainy season falls in the 
summer, as is the case in Burmah, Bengal, and a portion 
of Central India, the climate presents the peculiarity that 
the hottest period is in the spring, from March till May 
and the commencement of the monsoon, and again in the 
autumn, Calcutta having again a comparatively cold 
winter, The great obstacle to the growth of forests is the 
prevalence of fires towards the close of the dry season, 
which do incalculable damage every year; but of late 
years something has been done to limit their ravages, 
The growth of tree vegetation is extraordinarily rapid in 
India when young, but the forests do not eventually attain 
such luxuriance as in Ceylon, Brazil, and some extra- 
tropical countries. 


LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
by his ccrrespondents, No notice is taken of anonymous 
communications. | 


Oceanic Circulation 


THE letters of Prof. Everett and Mr. Wallace (NATURE, 
Aug. 22) establish one point which must go a good way towards 
the settlement of the disputed question of the cause of oceanic 
circulation, viz., that in order to maintain the bare mechanical 
possibility of the gravitation theory, it is necessary to assume 
that water is so nearly quite devoid of molecular resistance to 
motion that, were it not for the impediments offered by conti- 
nents, water flowing from a low to a comparatively high latitude 
would be revolving eastwards with the velocity of an arrow. 
In the southern hemisphere, where continents are ‘few and far 
between,” and where a comparatively open channel exists through 
which the waters may circulate round the globe at any velocity 
without much impediment, this rapid general eastward motion of 
the ocean ought to be developed to a large extent. Dut the 
fact remains that no such motion has ever been observed. Dr. 
Carpenter says :—‘‘ It is well known to navigators that there is 
a perceptible ‘set’ ot warm surface water in all the southern 
oceans towards the Antarctic Pole; this ‘set’ being so decided 
in one part of the Southern Indian Ocean as to be compared by 
Capt. Maury to the Gulf Stream of the North Atlantic” (NaTuRE, 
March 24, 1570). This general motion of the water in the 
southern hemisphere Dr, Carpenter adduces as strong evidence 
in favour of his theory. Dut why is not the “set” as much to 
the cast as to the south? If the presence of the Antarctic con- 
tinent does not hinder the motion of the water polewards, why 
should the presence of the continents of Australia or the southern 
portion of South America hinder the motion of the water east- 
ward, seeing that rotation performs about 1,500 times more work 
in deflecting the water eastward than the difference of specific 
gravity performs in impelling the water southward? The very fact 
that the water does not turn to the east but, moves straight to- 
wards the Antarctic continent, shows that the waters must be 
impelled by a force immensely greater than that derived from 
difference of specific gravity, because it must be greater than that 
derived from rotation, or else the “set” would be as much to 
the east as to the south. ‘There are, it is true, a few currents in 
the southern hemisphere with an eastern motion, but these the 
advocates of the gravitation theory would call “ mere surface 
drifts produced by the winds.” Besides the majority of the 
currents in that hemisphere move in wrong directions to be ex- 
plained either hy difference of specific gravity or by rotation. 

That the explanation given hy Prof. Everett and Mr. Wallace 
does not even touch the difficulty which besets the gravitation 
theory, far less removes ut, will, I trust, be further evident from 
the following considerations, viz, a current in mid-ocean a 
thousand miles from land, flowing from a low to a higher lati- 
tude, has its eastward motion due to rotation as effectually 
checked and diminished as though it abutted against a continent, 
This!retardation cannot be attributed to the presence of continents, 
for it occurs equally the same whether the land be one thousand, 
two thousand, or five thousand miles to the east. It is the re- 
sistance of the molecules of the water through which the current 
moves that destroys the eastward motion. No matier how slow 
the current may flow polewards, by the time the water reaches, 
say latitude 60°, each pound has lost at least 9,000 of the 
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eastward velocity which it possessed when it left the equatorial 
regions. It is a matter of indifference in what way this energy 
is consumed by the molecules of the water, whether it be in 
friction m rotation, or whether it becomes potential in the raised 
water through which the current flows ; for in either case itis the 
resistance offered by the stationary molecules which causes the 
moving molecules to lose their velocity. The resistance being 
molecular, that which holds true of eastward holds equally true 
of westward motion. ‘This is proved also by the fact that a 
current flowing from a higher to a lower latitude has its westerly 
motion due to rotation as effectually checked and diminished as 
a current flowing from a lower to a higher latitude has of easterly, 
And what holds true of motion to the east or to the west, holds 
equally true of motion to the south or north, for there is no 
reason why the resistance should be less in one direction than in 
another. 

It therefore follows that it is impossible that 6 foot-pounds 
could impel a pound of water from the Equator to latitude 60° 
against the molecular resistances to its motion, when during the 
passage of the pound of water it requires 9,000 foot-pounds to 
overcome the resistance to the casterly deflections which take 
place. Or if the molecular resistance of water be so infinitesimal 
that 6 foot-pounds is sufficient, then itis impossible that molecular 
resistance could consume 9,000 foot-pounds during the easterly 
deflection which takes place. 

I respectfully submit that this is a clear and obvious demon- 
stration of the mechanical impossibility of the gravitation theory 
of oceanic circulation. 

Prof, Everett says that Mr. Ferrel’s argument from the tides is 
quite conclusive in showing that the forces arising from difference 
of temperature are of sufficient magnitude to keep up an oceanic 
circulation. If. Prof. Everett, like Mr. Ferrel, really supposes 
that a slope produced by the moon is the same as one produced 
by difference of density, and that the process by which the water 
tends to regain its level is the same in both cases, 1 am not sur- 
prised he should consider Mr. Ferrel’s argument conclusive. 

I heg to refer Mr. Wallace to the Philosophical Aaiarsine for 
October 1871, p. 244, for an explanation of the fallacy of Dr. 
Carpenter’s famous experiment to which he alludes. 

Had the present state of my health permitted, I should have 
entered somewhat more fully into some of the ahove points, but 
in the meantime I must withdraw from any further discussion. 

Idinburgh, August 27 JAMES CROLL 


The Aurora of Feb. 4 


Tuk Tion. Rawson Rawson, Governor of Barbadoes, has 
favoured us with the following note :— 


“Memo. for his Excellency the Governor-in-Chicf. 


NATURE 


‘¢ The aurora of the 4th of February last, to which you allude, | 


and notices of which you kindly sent me in NATURE, was seen 
here, and caused much concern. 

«© T was not myself an cye-witness, but I have descriptions ot 
it from trustworthy persons, 1 was first informed of it by a 
servant of mine, who has the overlook of Mont Grace.* Te 
was relurning to his home near the Fort after 7 P.M., when, 
about a mile away from Mont Grace, his atlention was arrested 
hy what he imagined was a ‘great fire’—the trees at Mont 
Grace and all about the yard were lighted up and clearly seen, 
My brother, who leased a sugar plantation in the neighbourhoad 
of Government Ilouse, and Mr. Gordon, who owns one in that 
immediate neighbourhood, happened to be both in Scarborongh 
at the time, and, secing the ‘great glare,’ were both scized with 
the notion that their respective properties were on fire, and 
hastened out to them to find that the supposed fire was farther 
away. 

““Mr. Taylor, master of the barque Zoéayv, was riding at 
anchor at Courland Bay, and was a witness of this aurora. Tle 
described it to me as of ‘a dark-red colour, extending half way 
up to the zenith, and very brilliant, its situation being abont 
N.W. by W.’ The labourers exclaimed that St. Vincent was on 
fire, 

‘This aurora lasted till half-past nine. Such a phenomenon, 
if not altogether unknown in this latitnde, is at any rate very 
rare. 

“ Tobago.” ‘*DuUGALD YEATES” 


* Mr. Yeates’ property, three miles from Scarborough, Island of Tebago. 
(Tobago is in 11°.9' N. lat., and Go" 12’ W. long.) 


easel 
t On the opposite side of the island, 7 v., the northern side. 
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The Solar Spectrum 


1 WAVE lately obtained and read ‘‘Schellen’s Spectrum 
Analysis,” translated by the Misses Lassell, and edited by Mr. 
lLugyins, and feel at length constrained to dissent from a statement 
which [ there find—in this the present standard work on the sub- 
ject—distinctly and repeatedly made, as I have seen it made else- 
where tefore, a statement belief in which has tended and must 
always tend to deter many from prosecuting independently a 
most interesting study. I refer to the passage beginning 
“The Possibility of Observing” (p. 382) to end of para- 
graph, italicising the words ‘‘ordinary” in]. 7 of p. 383 ‘ by 
increasing the number of prisms” three lines below, “highly 
dispersive power” in hne 22.] The italics are mine, and are in- 
tended to indicate that to which I object, not that the particular 
passages in which they occur are explicitly incorrect, but that 
they implicitly convey the incorrect notion, that the ‘‘ highly 
dispersive power’’ is essential to the primary success of the 
observation ‘‘of the lines of the prominences in bright sun- 
shine.” 

The reason of my objection will be found in the following ex- 
tract from an unpublished letter dated May 3, 1869 :— 

“7 think it will surprise you to hear that I have just seen Mr. 
Lockyer’s three bright solar lines at several parts of the sun's 
circumference with the Royal Society’s telescope and spectro- 
scope without any appliances or dezices whatsoer'er (sic), and that 
with the greatest case and certainty. [Jad I merely /ooked for 
them, or for anything of the kind, a twelvemonth ago, 1 do not 
see how | conld have failed to see them ! 

“« When the slit is placed parallel to the limb, the red line is 
vivid across a bright solar spectrum, and the line near D (there 
is no doubt about its position when seen in connection with the 
solar spectrum) which is less prominent, as {also the line at or 
near F, ate easily seen.” 

Also in another letter of the same date :—‘‘ Before I went into 
camp last December (while still rumours only of Janssen’s obser- 
vations were current) I resolved to try with coloured glasses. 
They were not received till too late ; the instrmment was packed 
up, and I was away. ly the time I returned the question had 
passed on; but J still wished to carry out original intentions, and 
prepared accordingly, and was proceeding to direct the telescope 
this morning when I saw the red line in the undefended part of 
the slit, where I was focussing on the sun’s limb. Of course, I 


| saw at once that I could do without my coloured glass, which, 


practically, limited my field of view, and accordingly removed 
it, and examined various parts of the limb with no screen at all. 
At nearly all I could see the same three lines. At one place the 
ved was so bright that an outsider looking in at the spectrum 
would certainly have carried away the impression of a coloured 
ribbon with a bright line of red near the end.” As a matter of 
fact my wife had no difficulty in seeing at any rate the red line. 

Now, the application of this is to be found in the fact that 
the spectroscope in question contained a single equilateral prism 
and no more. 

Were there any merit in a fortuitous discovery of the kind, it 
would suffice for me to declare that I was in complete ignorance 
of the methods and appliances by which MM. Janssen and 
Lockyer had succeeded in doing long before that which I now 
found so obvious. What I do insist upon is that the visibility 
not of the prominence //7cs only (see also Proc. R.S., No. 113, 
1869, in this connection), but of the prominences themselves 
does of yequire a high dispersion. Ihave a fair acquaintance 
with prominence forms; but it has been derived. almost en- 
tilely from a study of them with aw ofev slit, the use of which 
I had learnt long before, and a sexgle prism spectroscope. 

Of course, 1 do not contest that the power of extended exami- 


. nation depends directly upon increase of dispersive power, only 


that the /swer limit is fully attained by a single 60° prism. 

That high telescopic power is not essential either is proved by 
the fact that I have examined prominences by applying a 1} in. 
object glass to the end of the sliding tube of the spectroscope at 
solar-focal distance, and using the instrument on its ‘‘ soirée” 
stand on a table—by way of experiment—with an amount of 
success which, in 1868, would have made same sensation. 

It is obvious to remark in reply that probably the explanation 
of the ready visibility asserted is to be found in more favourable 
climatic conditions. I cannot admit it. By night, it is true, 
there is often a remarkable translucency ; but the dusty, agitated 
state of the atmosphere (in May) under a tropical sun, and at an 
inland station, can certainly not be considered favourable for 
chservations of this particular character. And even were such 
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an explanation in some measure correct, clear skies are not so 
unknown in Europe and America (nor indeed in England) that 
the illumination of the atmosphere can he broadly said to “‘ com- 
pletely overpower” that which ‘‘in an ordinary instrnment ” is 
hy no means overpowered in India in ordinary states of the sky. 

The erroneous notion to which I refer has been promulgated 
again and again. It is unnecessary that I should specify the 
various passages—in lectures and elsewhcre—and ultimately in 
Mr. Proctor’s work on the Sun*: but having now found it so 
distinctly enunciated in the above cited passage, and elsewhere, 
in ‘‘Schellen,” the time seemed to have come when it ought no 
longer to pass unnoticed ; the more so as I have never been able 
to understand the real reason why the momentous discovery was 
not made carlier. It has been said that huow!ng where to look, 
the main difficulty was overcome. But two days after my first 
experience of these three known lines, I recognised the presence of 
three more hitherto unknown ones—and subsequently of a seventh. 
From that time to this however I have not seen any others, with 
the same dispersive power. 

If asked how it was that, with the very same power at command, 
T had not myself seen them before ; I need only reply that I had 
small leisure by day, and was under the impression that the ex- 
periment had heen fruitless in more experienced hands—the 
identical reason which P. Secchi has given fora like rcmiss- 
ness, in this very matter. 

Bangalore, Aug. 25 J. HERSCHEL 


Botanical Terminology 


I VENTURE, as no one else has done so, to make a few remarks 
on Mr, Kitchener’s letter. 

T suppose the necessity will not be denied of employing some 
technical terms in studying swhjects which do not fall under 
ordinary observation, and for the discussion of which ordinary 
language is consequently insufficient. When these technical 
terms are first devised, it is natural, indeed unavoidable, that 
they should reflect the scientific ideas current at the time. 
But inasmuch as knowledge progresses, we find ourselves, 
sooner or later in every branch of science, in the predicament of 
haying to give effect to new views in terms which are an inheritance 
from old ones. We are able todo this because things themselves 
remain the same though our ideas about themchange, and the names 
they once received with an intelligible meaning have now be- 
come purely arbitrary. No man bearing the name of, say, 
Baker, would probably change his name because he did not 
make bread. Nor do chemists discard the term oxygen because 
there are acids of whichit is not a constituent. In the same way 
the morphological analogy implied in the use of the term 
“ovulc,” in the case of plants, is undoubtedly incorrect, but 
any one must have a singularly tender conscience who would 
object to it on that ground. 

To save, therefore, confusion, and preserve uniformity in 
scientific literature, there is a tacit convention to treat in a creat 
many cases as arbitrary terms words which once implied ac- 
quiescence in atheory. That a word in common use belongs to 
“a pre-Adamite stage of botanical knowledge,” as Mr. Kitchener 
calls it, isnot, I take it, sufficient ground for replacing it with 
another if there is no ambiguity in its application. 

Next I would remark that Mr. Kitchener appears to me to 
have an exaggerated notion of the copiousness of hotanical 
terminology. The number of terms really indispensalle is not 
large. For example, he speaks of the troop of words ending in 
““tropous.” Was this particular noun of multitude suggested by 
the termination ? because as a matter of fact the troop consists of 
three. Prof. ITenslow found no difficulty in teaching the terms 
contained in Prof. Oliver’s Lessons in Elementary Botany to 
girls in a village school. Surely the Rugby hoys cannot be less 
apt. 

That Professor Henslow succeeded seems to dispose of the 
objection that a knowledge of Greek is ‘‘a necessary ofc 
sesame to the correct rememhering and spelling of botanical 
terms,”” To teach these terms as ‘unintelligible gibberish” is 
only what in any case must be done with whole hosts of words 
not very different in form. Why should it be insuperably diffi- 
cult for a boy, even if ignorant of Greek, to remember spell and 
apply the term hypogonous when he cannot possibly evade some- 
time or other having to face hypothesis, hypochondria, and 
hypocrisy, to say nothing of hydrostatics, hydraulics, hydrogen, 
and hydrocephalus ? 


* See particularly p, 235, footnote. 
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I can see no reason why, as Prof. Tlenslow was in the habit ot 
doing, technical terms carefully reduced to the smallest number 
absolutely required (and text-books bristle with unnecessary ones) 
should not he taught to hoys as mere arhitrary names. Synge- 
nesious, as a mere matter of taste, scems to me preferable to 
“united by dust-pouches.” 

If this be done, Mr. Nitchener’s further difficulty as to ‘“ gamo- 
genetic analogy ”’ disappears. 

The teacher, of course, may himself reasonably exercise some 
liberty. Thus no one would, I suppose, object to quincuncial 
being expressed by 2, thongh ‘quincunx is to be found in any 
dictionary, and is a word for which botanists are not responsible, 
Again, the suggestion to express by a fraction the depth of leaf- 
incision is really commendable, even to technical descriptive 
botanists. 

October! Wie 


T. TMISELTON Dver 


The Hassler Expedition 


UNDER this heading in your number for August 29, p. 354, is 
this sentence, ‘*One lesson I must confess to naving learned at 
Indefatigable Island (Galapagos). I saw there indisputable 
proof that the surf of the sea is capable of rounding angular frag- 
ments of lava into pebbles somewhat resembling in shape (but 
not at all in polish and grooving) glacial boulders, T had always 
from boyhood doubted the power of the sea to make angular 
fragments round. 1 had supposed that the action of the surf 
upon such fragments would be simply to pack them into a sort of 
McAdam’s roadway. And even now, having had the proof that 
under peculiar circumstances the sea can make a tolerable imita- 
tion of drift, 1 am not a whit more ready to believe that the sea 
made the drift itself. You may prove to me experimentally that 
flour can be made from wheat with a pestle and mortar, but thar 
will not convince me that the flour markets of the world are thus 
supplied.” ; 

If the countless myriads of tons of beach én the shores of this 
globe could be passed through the hands of this writer, he would 
not detect a single ‘‘angular fragment’ (McAdamised) among 
them. On the shore each lump of rock is successively worn into 
a boulder, each boulder into a pebble, and finally each pebble 
into sand. This is the main source of the sand which lies 
between the beach and the ooze-bed of the ocean, 

Lut the sea-shore factory of boulders and drift is not the only 
factory, or even the largest factory of boulders and drift. The 
rocky gullet is the main boulder factory, Lyell (Principles), 
speaking of Etna, attributes ** the enormous rounded boulders of 
felspar, porphyry, and basalt, a line of which can be traced from 
the sea from near Giardini, by Mascali and Zapharana to the 
Val del Bove” to one flood of melted snow. The valleys of the 
low part of Teneriffe, away from the Peak and near Santa 
Cruz, are almost all dry except in rain. The beds of the 
upper parts of these valleys are sheer rock, the middle parts 
wear the appearance of torrents of boulders, the lower parts are 
alluvial plains of boulders, and opposite the mouths of these 
valleys are very commonly deltas and bars of boulders. Behind 
these bars, after each rain, large deposits of earth and sand are 
formed which the people collect diligently. Where permanent 
streams exist, they are usually lost at a considerable distance above 
the mouths of the valleys. That is, except in rains, they perco- 
late to the sea beneath the plains deltas and bars of boulders. 

From the sides, hundreds or thousands of torrents of boulders 
fall into these rivers of boulders, Sometimes these lateral shoots 
have formed barriers of boalders across the main valley behind 
which large heds of boulders and earth have accumulated, again 
to he cleared out and thrust down to the sea-shore by heavy 
longitudinal rain floods. 

So, in Madeira, who does not know the sca-shore boulders of 
the Praya-Formiosa ? and for fresh water boulders, the stream at 
Funchal brings down such a crop at every flood as to choke the 
channel through its delta of boulders, and unless the channel is 
kept clear of them artificially, the lower town is subject to the 
most disastrous inundations. 

I mention Teneriffe and Madeira because, like the Galapagos, 
they are deep-sea volcanic islands. Their surfaces have been 
ejected when they were already above the sea, and they have been 
coated and re-coated thousands of times by iloods of melted rock 
when they had long been sv do, So that 1 conclude that even 
Agassiz would not attribute the moulding of their surface to the 
“Glacial epoch.” But leave volcanic islands or voleanic moun- 
tains out of the question, there is not a mountain stream or 
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streamlet in the wide wide world which is not at this momenta 
boulder-factory. Take Europe ; in Scotland, Switzerland, and 
Norway you may see the whole of the hill-side streaked with 
streams of boulders. They are hurled into Romsdal now by 
every cascading river and rivulet or dry gullet which scores ils 
magnificent mountain sides when flooded by rain or its equivalent 
melted snow. [very cascade of water above forms a cascade of 
boulders below ending in a somewhat vertical triangle or delta of 
boulder talus, That is, these triangles or deltas of boulders are 
horizontal where there is room, while they approach the vertical 
directly as the narrowness of the valley and the consequent 
steepness of its sides, be 

Distinct from the clays resulting from atmospheric disintegra- 
tion, this inland grinding of rock into boulders and pebbles is the 
main source of the sand which is found mingled with bouldeis in 
the parallel terraces into which raised marie alluvial plains are 
cut, and of the ¢v/and parallel terraces on the opposite sides of 
each soft valley above each hard gorge. It is the source of the 
sand of the Scottish Kames and of the Irish Eskers. The so- 
called northern drift and glacial drifc are the combined result of 
atmospheric decomposition and marine and inland grinding of 
rock, sized and serted by water. 

This is all going on now, as it ever has gone on gvalis ab 
incepte and according to the foriusza lecornm, ‘That is according 
to the circumstances of the A/ace, not the Aerio? And nothing can 
be more absurd than the expression a ‘drift period” or a 
‘boulder period” or a ‘* pluvial period” or a ‘*diluvial period ’ 
ora “gravel period ” or a “period of invertebrates”’ or an ‘‘age 
of reptiles,” or other mistakes between place and period. 

GEORGE GREENWOOD 

Brookwood Park, Alresford, Sept. 14, 1872 

P.S.—Since thi, was written, I have had the honour to receive 
from the Smithsonian Institution the Report of the Survey of 
Wyoming, by Mr. Hayden, United States Geologist. 

As far as { have read, he appears to attribute the moulding of 
the earth’s surface, after upheaval, not to glacial but to atmo- 
spheric agency and the erosion of rivers. With regard to the in- 
land grinding of rock into boulders, pebbles, and sand, he describes, 
page 14, the ** worn masses of iron ore” ‘in the bed of the Chug- 
water,” and ends thus: ‘thousands of tons have been washed 
down te the valley of the Chug and distributed among the super- 
ficial drift. As we leave the ore beds themselves, these strong 
masses are larger and more angular, and as we pass down the 
Chug they dwindle to minute pebbles and disappear.” 


An Entomological Query 


I Finp the subjoined note in the recently-published ‘* 3° 
Livraison of Fauvel’s Faune Gallo-rhénane ; Colcopteres, p. 11. 
Will some entomologist kindly say whether Fauvel’s observation 
has been since verified or not? 1f correct, it is one of the most 
curious of the many curious phenomena connected with beetle-life 
in formicaries. 


« J’ai remarqué ailleurs (Bull. Soc. Linn. Norm, 1861, v. 252), 
que, sur un assez grand nombre d’individus captures dans les four- 
milliéres, il ne se trouvait pas un seul g. J’engage les entomo- 
logistes 4 verifier ce fait, si occasion s’en présente. I] peut avoir 
de Yimportance au point de vue des mceurs peu connues de nos 
espéces myrmécophiles.” 


The note has special reference to .Wicropeplus staphylinoites. 
W. W. SPICER 
Itchen Abbas, Alresford, September 28 


Cats’ Teeth 


Dountttss the case mentioned by Mr. Lydekker is somewhat 
unusual; but the mere fact of an animal possessing an extra tooth 
can hardly upset Prof. Owen's theory. It is by no means an un- 
common thing to meet with examples of supernumerary teeth in 
man, and these rarely disturb the arrangement of the others, 
(mostly occurring on the palatal or lingual sides of normal teeth), 
I do not therefore see why (judging from analogy) 4t should be 
very unusual for the lower animals to possess like peculiarities, 
althongh they are not often met with on account of the limited 
number of skulls examined. Mr. L, does not tell us whether 
the extra tooth occurs in the superior or inferior maxilla, 

4, Finsbury Square W,. G, RANGER 
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PHOSPHORESCENCE IN FISH 


V HILE off the Land’s End, Cornwall, or between the 
“Wolf Rock” and “ Longships” Lighthouses, in the 
screw steam-ship Cvzsdrae (ex Plymouth for Belfast and 
Glasgow), on the night of Thursday, August 27, my atten- 
tion was directed to one of the most beautiful marine 
phenomena that could weil be imagined. At some distance 
ahead of the vessel the sea appeared quite luminous over 
large portions of its surface. “This luminosity, observed at 
intervals, on a nearer approach proved to be nothing more 
nor less than the phosphorescence of immense shoals of 
fish—mackerel or pilchards, probably both—which could 
be distinctly seen near the surface; they of course appeared 
somewhat large, owing to the light which they emitted. 

lt was a dark, rough night, a strong breeze blowing off 
the Atlantic at the time ; and as a consequence, the vessel, 
as may be supposed from her description, was lurching 
and pitching considerably—in fact more so than I had 
evcr experienced in any other vessel, or on any previous 
occasion, 

Having taken up a position on the forecastle, and 
secured myself bya tight hold on the stanchions immedi- 
ately over the bow, 1 watched these fish with intense in- 
terest—so much so that at times I could scarcely restrain 
myself from a loud burst of laughter, so exceedingly 
interesting were their movements. As the vessel rolled 
and dipped, these fish, evidently startled by her move- 
ments, could be seen near the surface, ahead and on the 
starboard and port bow, darting forward in quantities as 
close as I should think it was possible they could well 
swim together. It was a sight long to be remembered. 

1 may add, that as the sea broke over the fore part of 
the vessel, the spray rested on me in drops or globules of, 
as it were, fatty matter, and much rescmbled in its lumi- 
nosity, which lasted for some timc, the appcarance of so 
many glow-worms ; doubtless this was given off by the 
fish themselves. 

Some interesting particulars of the nature of phospho- 
rescence in fish appcared in NATURE (Notes) vol. iv. p. 
287 (Aug. 10, 1871), as presented in a memoir to the 
Association of Naturalists and Physicians at Turin, by Sig. 
Panceri of Naples, from which I extract the following :— 

“ The phosphorescent substance in fishes, in whatever 
part of the body it may be situated, is always fat” (this 
bears out my former remarks) “and the phenomenon is 
due to its slow oxidation in contact with air.” 

Further particulars appeared in NATURE, vol. v. p. 
132 (Notes), December 14, 1871, as derived from the same 
author, of which the following is also an extract :— 

“In all cases the phosphorescence is due to matter cast 
off by the animal—it is a property of dead separated 
matter, not of the living tissues. 

““He” (Sig. Panceri) “also finds that this matter is 
secreted by e/aids, possibly special for this purpose, but 
more probably the phosphorescence is a secondary pro- 
perty of the secretion. Further, the secretion contains 
epithelial cells in a state of fatty degeneration, and it is 
these fatty cells and the fat which they give rise to which 
are phosphorescent. lt is due to the tormation in de- 
composition of a phosphoric hydro-carbon, or possibly of 
phosphuretted hydrogen itself.” 

Are there any special conditions of weather, or season, 
during which this phenomenon of phosphorescence is 
more readily observed than at others? Although by no 
means a stranger to the sea, I have never, on any occa- 
sion, seen anything approaching to it. 

] made a trip from Plymouth to the Eddystone 
Lighthouse and back on the previous night, and although 
nets were out (as known by their floats) at some distance 
from land for the purpose of securing the fish that I have 
mentioned, no phosphorescence of the kind was to be 
scen ; the sea on this occasion was comparatively smooth. 

JoHN JAMES HALL 
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Onimmannemmuiodil\ FLON 21]. \ DOE OURING, Of 
Gsm Ni? 1 PROTECRMB GDILITICRY 
Of SOUNDS 


1. TS it known for how lony a time a bird possesses the | 


power of retaining its ege? 

Last summer, from the number of nests in this neigh- 
bourhood, the writer was able to study the habits of king- 
fishers (A/a/cyox vagans) with more facility than usual. 
The movements of one pair excited much interest. On 
the 19th October this pair were observed to be busily 
engaged in excavating a home in the back of the turf 
chimney of an empty cottage. After many days spent in 
hard labour, this was abandoned ; subsequently several 
tunnels were commenced, in some of them considerable 


progress was made; then they were in like manner de- | 


serted. The seventh resting-place, begun November 
26 (there must still be a witchery about number 
seven even at your Antipodes), was finished, occu- 
pied, and therein, on December 24, a brood was 
hatched. Can there be reason to doubt that the eggs 
in the ovary of the female must have been in a for- 
ward state in the third week in October? At the close 
of that month the first egg to be laid must have been 
ready forextrusion. From personal observation we know 
that our kingfisher lays nearly every morning till the clutch 
of eggs is completed ; the number of eggs to a clutch 
varying from five to seven. Here we have a bird engaged 
in laborious, almost incessant exertion, for quite six weeks, 
physically in a condition analogous to that of a pregnant 
animal. Three of the homes excavated and abandoned 
were so far finished that the chamber was hollowed out, 
so that a deposit of eggs must have been imminent on 
three occasions during that period of six wecks. It is 
well known that the domestic fowl, on a change of quarters, 
will, in its strange home, sometimes retain the egg for 
hours beyond the usual time of laying, often depositing 
what is called a double-yoked egg, but we have to do 
with the freedom of wild nature. It is easy to suggest 
that our kingfisher relieved itself by dropping its egg; 
obviously that would be opposed to the marked instinct 
of so persevering and painstaking a nest- builder ; besides, 
would that mode of acquiring ease be twice repeated by 
a bird that endured such toil to make a hiding-place for 
its progeny—toil only to be appreciated by those who 
have watched its daily work ? 

2. Can a bird influence the colour of its eggs protec: 
tively ? 

A proposition that few physiologists would answer in 
the affirmative, yet naturalists have held, perhaps still do 
maintain, diverse opinions as to the cause of abnormally 
coloured eggs, The following facts are laid before your 
readers for information :—Rather late in last summer a 
female bittern (B. potcélopterus) was slightly wounded and 
secured, It was kept within a grassy enclosure. While 
thus confined it laid an egg of a pale bluish green colour, 
precisely like that of a heron. The egg of our bittern 
is about the same size; its normal colour of a similar 
olivaceous buff as that of your 2. stellav7s. This buffy 
olivaceous tint harmonises well with the half-faded leaves 
of aquatic plants of which the nest is often built, such as 
those of 7ypha angustifolia, Carex virgata, &c. ; in fact, a 
bittern’s nest is by no means an offensively obtrusive 
object. 

Having had cys from several nests under observation, 
I have noticed that bittern’s eggs do now and then vary 
in tint from buffy brown to pale clivaceous; but in no 
case approximately to that blue green of the heron’s egg. 

In the instance cited, was the peculiar colouring used 
as a means of securing for the egg the protection of the 
zerdure of the grass in which it was deposited? or was it 
merely the effects of a brief confinement and a slight 
lecal wound? The conditions under which this egg was 
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laid may be considered as somewhat analogous to those 
under which the cuckoo laid No. 26 specimen in the 
aimous series of eggs formed by Herr Baldamus (see vol. 
f.p. 508) ; nor is the occurrence of this peculiar-looking 
bittern’s ege without its use in estimating the value to be 
acc orded to certain abnormally coloured eggs as illustrat- 
ing and supporting a theory not adverse to the proposi- 
tion—Can a bird influence the colour of its eggs pro- 
teetively ? 

3. Are the eggs of the cuckoo ever approximately 
coloured like those of its dupe for protective purposes ? 

In vol. v. p. 501, may be found a brief note, stating that 
the eggs of our whistler, or small cuckoo, were not coloured 
approximately to those of its dupe, nor, indeed, would 
such precaution appear necessary, when the form of the 
nest of its victim was considered. Last season one of the 
writer’s children brought in a nest of the blight bird 
(Zosterops lat-ralis) containing four eggs, one of which was 
a puzzle indeed ; it was found on comparison, that although 
a shade darker in colour, it resembled the rest of the eggs 
in the nest, pale green-blue, spotless and unstained as 
those of the homely russet-clad hedge-sparrow. In size 
and shape it was like that of the small cuckoo. Hundreds 
of eggs of the Zosferops (a new colonist, yet already one 
of our commonest birds) have passed under the notice of 
the writer, but none have resembled the specimen alluded 
to. That it might possibly have been Jaid by a whistler 
seemed at length the only solution ofthe problem, how an 
egg of that size and shape came into that nest. The 
Zosterops does not belong to the purely indigenous genera 
of New Zealand ; like the Crysococcy. and its usual dupe, 
the Gerygoue,it is to be found in other colonies far beyond 
the bounds of ferny Maori-land. it builds a suspended 
nest, another indication of its foreign origin. It is quite 
likely that in warmer elimes the small cuckoo may readily 
avail itself of the advantages presented by this mode of 
construction, as ensuring a greater degree of safety from 
reptilian egg-robbers. The open cup-shape of the Zosfe- 
vops nest would disclose to its owner the marked contrast 
between its own clear blue-green eggs and the large, 
greenish-dun egg of the parasite ; hence the effort at pro- 
tective mimicry. This would be unnecessary, as before 
pointed out, in the dimness of the domed structure of the 
Gerygone, lf the egg described is that of the small cuc- 
koo, itis the first instanee known to the writer of the 
Zosterops being used asa dupe. It should be noticed that 
last season the small cuckoo appeared in greater numbers 
than usual in this neighbourhood, where the nests of the 
blight bird, in the aggregate, now outnumber those of every 
other species of bird. 

These facts are communicated under the impression 
that they may be of interest to ornithologists, and in fair- 
ness should not be withheld, the rather as the writer does 
not yet give in his adhesion to the theories of Herr 
Baldamus. 

4. On the Mimicry of Sounds. 

When camping for some days on a river-bed, where 
many species of birds abounded, the writer and one of his 
sons (well acquainted with bird voices) frequently heard 
what they took to be one of the notes of the Hemuatopus, 
but that wader was nowhere to be seen; at length we 
traced the call to the Piopio (Aevopiu crasstrostris) a bird 
with feeble powers of flight, yet one that delights in the 
open glades of river-beds. The mimic cry was always 
given when near to a stream, just where the 1ed-bill 
(Hematopits) would be likely to be found. A pair of red- 
bills can drive away a hawk; now a hawk, “from his 
place on high,” perceiving something near the water, 
might forego its swoop on hearing the mimicked note of 
the wary, yet bold red-bill. We have observed our grey 
warbler give an exact imitation of the cry of our common 
tern (S. azfarctica) one of the boldest birds in defence of 
its young. THOMAS H. Porrs 

Ohinitahi, June 29 
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THE SUN’S RADIANT HEAT 


“HE readers of the Comptes Rendus are aware that Tere 


containing a review of my communications to NATURE, pub- 
lished July 13, October 5, and November 16, 1871, in which he 
questions the correctness of the reports which I have published 
containing tabulated statements of the temperature produced by 


Secchi addressed a letter to the Academy of Sciences at 
Paris, some time ago (Comp. Rend, tome Ixxiv, pp, 26-30), 


tables, appears to rest on the supposition that my instruments do 
not furnish correct indications. ‘‘It is astonishing,” he says, 
**that Mr. Ericsson should find with his instrument a higher 
stationary temperature in winter than in summer. This (even 


solar radiation. 


Ilis reason for questioning the reliability of my 


| 
bearing in mind the greater proximity of the sun in winter) makes 


me think that there must be something very singular in his appa- 
ratus, possibly making all its indications deceptive. Even under 
the beantiful sky of Madrid, M. Rico y Sinobas found, in 
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December, for the solar radiation, 12%, by his actinometer, 
and, in June 254", 56".” It is not my purpose to prove the 
fallacy of M. y Sinobas’ actinoinetric observations ; but I think 
“that, there must be something very singular in his apparatus,” 
since in North America in lat. 40° 42’ (the latitude of Madrid is 
40° 24’), solar intensity at noon during the latter part of June is 
64°°5 ; while when the sky is clear at noon during the latter part 
of December, the temperature under similar atmosplieric con- 
ditions, reaches 58°°7, But observations made in the morning 
or evening during the month of June at the hour when the sun's 
altitude is the same as at #002 in December, show that the 
intensity of the radiant heat in June is only 53°03 against 58°°7 
in December. Actual observations have thus established the 
fact that for corresponding senith distance, the temperature pro- 
duced by the radiant heat when the earth has nearly reached 
perihelion, is 58°7—53°8=4°'9 “igher than at midsummer. 
Referring to the table published in NaTuRE, vol. v. p. 47, it 
will be seen that, owing to the greater proximity of the sun, the 
increase of absolute intensity of solar radiation is 5°°38 Fah. 
during the winter solstice. Pere Secchi will do well to examine 
the subject more carefully, and make himself better acquainted 
with the character of the investigations which had led to an exact 
determination of the temperature produced by solar radiation. 

The readers of the Comptes Rendus who have examined the re- 
view referred to, ignorant of the contents of the articles in 
NATwRE, will be surprised to learn that I have not, asthe reviewer 
asserts, questioned the power of vapour to diminish solar intensity. 
ltaving stated the result of numerous observations of the sun’s 
radiant power at corresponding zenith distance, and proved that 
the temperature during midwinter is higher than at_ midsummer, 
I made the following remark in Narurg, Nov. 16, 1871: ‘‘In 
the face of such facts it is idle to contend that the temperature 
produced by solar radiation under corresponding zenith distance 
anda clear sky varies from any other cause than the varying 
distance between the sun and the earth.” It ls absurd to suppose 
that a person having devoted many years to the investigation of 
solar radiation should deny the retarding influence of vapour, 
since not one observation in a hundred indicates maximum solar 
intensity, owing to the presence of vapour in the atmosphere. 

The following brief description of the actinometer wil show 
that there is not, as Pére Secchi supposes, anything very singular 
in this apparatus tending to render its indications deceptive. 
The principal part of the instrument consists of an air-tight 
cylindrical vessel, the axis of which is directed towards the sun, 
the upper end being provided with a thin lens covering an aperture 
of 3in. diameter. ‘The bulb and part of the stem of a mercurial 
thermometer is inserted through the upper side, at right angles 
to the axis ; a small air pump being employed for exhausting the 
air from the cylindrical vessel. The latter is surrounded by a 
casing through which water is circulated by means of an ordinary 
force pump and flexible tubes, connected with a capacious 
cistern containing water kept ata constant temperature of 60° 
Fah. The bulbof the thermometer is cylindrical, 3 ins. long, 
its contents bearing a very small proportion to its convex area. 
The upper half is coated with lamp black, while the lower half 
of the bulb is effectually protected against loss of heat from undue 
radiation. The diminution of energy attending the passage of 
the sun’s rays through the lens is made good by the concentra- 
tion effected by its curvature; hence the entire energy of the 
radiant heat will be transmitted to the cylindrical bulb. The 
inclination of the latter, it should be observed, promotes a rapid 
upward current of the mercury on the top side, and a correspond- 
ing downward current on the lower side, thereby rendering the 
indication prompt and trustworthy. The water in the surround- 
ing casiug being maintained at a constant temperature of 60° Fah., 
it will be evident that the zere of the thermometric scale of the 
actinometer must correspond with the line which marks sixty 
degrees on the Fahrenheit scale. It scarcely needs explanation 
that the height reached by the mercurial column after turning the 
instrument towards the sun, will be due wholly to solar energy, 
since the radiation of the exhausted vessel towards the bulb of 
the thermometer is only capable of raising the column to the 
actinometric zero (60° Fah.) 

The readers of NaTuRE will remember that one of the articles 
reviewed by Pere Secchi, the one published in vol. v. pp. 449-452, 
contained a demonstration accompanied by several diagrams, 
proving that the radiant heat emitted by the chromosphere and 
outward strata of the solar envelope is inappreciable at the sur- 
face of the earth. It will be remembered also that the mode 
adopted in deciding the question whether the solar atmosphere 
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is capable of emitting heat rays of appreciable energy, was that 
of sbutting out the rays from the photospbere, and collecting 
those from the chromosphere and envelope in the focus of a 
parabolic reflector. Scarcely any heat being produced notwith- 
standing the great concentration by the reflector, we proved the 
fallacy of Pére Secchi’s remarkable assumption that the high 
temperature at the surface of the photosphere is caused by 
radiation **received from all the transparent strata of the solar 
envelope.” It is surprising that notwithstanding the complete- 
ness and positive nature of the demonstration referred to, no 
allusion whatever is made to the same in the review put forth as 
a careful examination of the contents of the article under con- 
sideration. Ignoring the evidence furnished by actual trial, in 
proof of the extreme feebleness of the radiating power, the re- 
viewer proceeds to state ‘‘ that the ontward strata might be less 
hot, and that the effect which we measure is the aggregate of the 
quantities of heat which are added, emanating from the various 
transparent strata.” How the outward colder strata canse an 
elevation of temperature by their radiation towards the solar sur- 
face, is not explained ; but reference is made to the result of an 
experiment with three small flames, in support of the assertion 
that the high temperature of 10,000,000° C., assigned to the 
surface of the sun, is owing to radiation received from all the 
trausparent strata surrounding the photosphere. The reviewer 
states: ‘‘a very simple experiment, made at my request by P. 
Provenzali, has shown that, ifa heating of 2°°5 can be obtained 
with one flame, with two flames placed one before the other 
4°°5 are obtained, with three flames 5°°4; a result, which of 
course could be easily foreseen, for everybody knows that flames 
are transparent.” 

My practical demonstration establishing the feebleness of the 
radiating power of the matter composing the solar envelope 
having received no consideration, while the reviewer, in support 
of his singular theory of solar temperature, points to the result 
of the rude experiment conducted by Pere Provenzali, 1 have 
deemed it necessary to show that transparency of flames is too 
imperfect to warrant the inferences drawn, 

The accompanying illustration represents an apparatus by 
means of which the exact degree of transparency of a series of 
flames has been ascertained, 

Description + 6 conical vessel open at the top, the bottom com- 
municating with a cylindrical chamber, /, by an intervening 
narrow passage, the whole being enclosed in an exterior vessel ¢ 
charged with water kept at a constant temperature, precisely as 
in the actinometer. A thermometer is applied near the hottom 
of the cylindrical chamber, the centre of the bulb coinciding with 
the prolongation of the axis of the conical vessel. A gas pipe, ¢, 
provided with a series of vertical bumers, is firmly secured to a 
tahle, in a position parallel to the axis of the conical vessel. The 
burners are provided with caps in order to admit of any desirable 
number of jets being ignited at one time. When gas of ordinary 
pressure is admitted into the pipe d, the side view of the flames 
will be as indicated by the dotted lines at wz, #2, the thickness of 
each flame being nearly 020 ins, while the width, shown by the 
dotted lines », 2, somewhat exceeds 3 inches from point to point. 
It will be observed that the prolongation of the axis of the coni- 
cal vessel upwards passes through the central portion of the 
flames at the point of maximum thickness and intensity. Sup- 
posing that the instrument (attached to a table turning on decli- 
nation axis within a revolving observatory) is directed towards 
the sun, it will be evident that all the rays of a beam the section 
of which corresponds with that of the bulb of the thermometer, 
will pass through the flames before reaching the said bulb. Now 
the temperature of the flames at the point pierced by the solar 
rays, is fully 2000° Fah., while the intensity of the rays does not 
exceed 60°. Theillustrated device enables us to ascertain whether 
the rays thus entering at a temperature 1,940° lower than that ot 
the incandescent gas, have their intensity auginented or diminishe 1 
during the passage through the heated medium, But before we 
can determine this question, it will be necessary to ascertain what 
temperature is communicated to the thermometer hy the radiant 
energy of the flames, independent of solar heat. Accordingly, a 
series of experiments have been made, the result of which is re- 
corded in the annexed table. The nature of tbe investigation 
will be readily understood from the following explanation. The 
instrument being turned away from the sun and the upper flame 
m ignited, while the external casing ¢ is kept at a constant tem- 
perature of 60°, the column of the thermometer at / slowly rises 
to 61°°76. The radiant leat, therefore, of a single flame pro- 
duces a differentlal temperature of 61°76-60=1°°76, The 
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second flame being ignited, the lempcrature rises to 62°88, thus 
increasing the differential temperature to 2°58. The ignition of 
the third flame angments the differential temperature to 3°'So. 
The remaining flames being ignited in regular order downwards, 
their combined radiant energy elevates the temperature to 67°°90. 
Deducting the temperature of the enclosure ¢ (60°), the trial 
shows that although the single flame at the maximum distance 
froin the bulb, is capable of producing a differential temperature 
of 1°76, the energy of the “vz flames together produces only 
7°90, This fact furnishes conclusive evidence of the imperfect 
transparency of the flames. Assuming that the heat rays are 
capable of passing freely through the incandescent medium, it 
will be perceived that the entire series of flames should produce 
a differential temperatue of 1°76 10= 17°°60, showing a retarda- 
tion of 17°6-7°9-=9°°7. And if we take into account the 
diminished distance of the lower flames from the bulb of the 
thermometer, it will be found that the actual retardation greatly 
exceeds this computation. We have thns demonstrated that 
{lames are most transparent, as supposed by Pére Secchi. Con- 
sequently, the inferences drawn from the experiment to which 
the distinguished sazaw refers in his letter to the French Academy 
of Sciences are wholly unwarrantable. 

Ilaving disposed of the question of transparency, and ascec- 
tained the degree of temperature communicated to the thermo- 
meter hy the radiant energy of the flames alone, let us now 
suppose that the instrument has been turned towards the sun. 
The temperature produced by the combined energy of solar 
radiation, and the radiation of the flames, after directing the in- 
strument towards the luminary, will be found recorded in the 
fifth column of the table. Our space not admitting of a detailed 
statement, we must dispense with an examination of the energy 
transmitted for each flame separately, and at once consider the 
effect produced by passing the sun’s rays through the entire series, 
It has already been stated that the radiation of all the flames 
eynbinel imparts a differential temperature of 7°'90 to the 
thermometer. By reference to the table it will be seen that, the 
tem erature produce by the sun’s rays is 21°°69 when the flames 
are extinguished.* Consequently the temperature, after lighting 
the whole series, onght to be 21°69 + 7°g0=29"59, since solar 
heat. under analogous conditions, is capable of increasing defi- 
nitely the temperature of substances whatever be their previous 
intensity.t Keferring again to the table, it will be found that 


The Instrument turned from The Instrument directed towards 
the Sun. the Sun. 
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Inches. Deg. Fah, Deg. Fah,/Deg. F h.}| Deg. Fah. 

I 24°58 1'76 21°60 | 21°90 0'30 

2 238 2°88 2061 | 22°20 0°59 

3 22:8 3°50 21°62 | 22°49 o'S7 

4 21:9 4°58 21°63 22°75 112 

5 20'S 5°24 21°64 | 22°99 ae35 

6 19'S 5°84 AEG | eae 1°57 

F 15'S 6°38 AAs |) WATS 77 

8 17'8 6°91 EOF 2e0n 1°96 

9 16°8 7'42 21°68 | 23-82 2 TEp 
Io 158 7°90 | 21°69 | 24°00 2°31 


* Nowwithstanding the low temperature indicated by the thermometer of the 
experimental apparatus, 21 Go, the actual solar intensity during the investi- 
gation, ascertained by the actmometer, has at no time been less than 50°, a 
very instructive fact proving the futihty of attempting to measnre solar in- 
tensity by thermometers the bulbs of which are exposed tu the refrigerative 
suction of surrounding air. For the purpose in view, however, that of measnr- 
ing the comparative radiant power of flames and solar heat, the unavoidable 
exposure of the bulb to atmospheric influence, 1s unimportant, provided the 
enclosure be kept at a constant temperature during the experiments. 

+ Péve Secchi reminds ns, in “ Le Soleil," that Mr Wuaterston found by his 
solar intensily apparatus, that. when the thermometer was enclosed in a 
heated vessel imparting upwards of 4oo° Fah. to the bulb, the same degree of 
differential temperature was reached by exposure to the sun, as when a cold 
enclosure was employed which reduced the indication of the enclosed ther- 
mometer to that of ordinary atmospheric temperature. 


the maximum increase of temperature attending the passage of 
the comparatively cold solar rays through the incandescent gas, 
is 2°°31, while the radiant energy of the flames produces a 
differential temperature of 7°-90, “This extraordinary discrepincy 
puints to an increase of molecular energy within the inean- 
descent gas, notwithstanding its temperature being fully 1,900? 
higher than that produced by the sun’s radiant heat. 
J. ERicsson 


NOTES 


Mr. Darwin’s forthcoming work on ‘Expression in Mau 
and Animals” bids fair to be of a more popular character than 
any of his other publications. It will commence with a statement 
of the general principle of Expression ;—that serviceable actions 
become habitual in association with certain states of the mind, 
and are performed, whether or not of service, in each particular 
case. This will be illustrated in the case of expression of the 
various emotions in man and the lower animals. The means of 
expression in animals will then be discussed, and the special ex- 
pressions of animals and man, such as the depression of the cor- 
ners of the mouth ia grief, frowning, the firm closure of the 
mouth to express determination, gestures of contempt, the dila- 
tation of the pupils from terror, the causes of blushing, &c. In 
conclusion, the bearing of the subject will be spoken of on the 
specific unity of the races of man, the part will be discussed which 
the will and intention have played in the acquirement of various 
expressions, and the question of their acquisition by the progeni- 
tors of man will be referred to. Seven heliotype plates repro- 
duced from photographs will illustrate the work. 


ITisvory is said to repeatitselt. It is singular to find that 
six months ago the colony of Victoria was involvel ina similar 
controversy to that which has recently agitated the sc‘entific 
world at home. Baron Friedrich von Mueller is the Dr, Hooker 
of Australia. The Botanic Gardens at Melbourne have become 
under his management as truly scientific an institution as those 
at Kew, and their Director has performed similar eminent services 
both to the colony and to the mother country in spreading a 
knowledge of the value of the indigenous vevetable products of 
Australia. After twenty years’ service, however, it is discovered 
that von Mueller is *t not a landscape gardener,” and an agita- 
tion is set on foot—we do not, however, hear that it originates 
in the Board of Works, if there is such a department in 
Victoria, nor do we know who is the Ayrton of the An- 
tipodes—to deprive him virtually of the control of the Botanie 
Gardens, Next to the removal of Dr. Hooker from Kew, 
botanical science all over the world could receive no severer blow 
than the deposition of von Mueller from the position he oceu- 
pies at Melbourne. 


WE believe that, in addition to the 4,090/. which we recently 
noted, another $,000/. will be voted in the next French Budget, 
to be devoted to the preparations necessary for the observation 
of the forthcoming Transit of Venus. 


THE Californian Academy of Sciences experienced a genuine 
sensation at its meeting on September 9, in welcoming Prof. 
Agassiz returning from the //uss/r LExpedition, on his first 
arrival on United States’ territory, where he was received by 
Prof. Davidson, the president of the Academy ; Prof. Gillman, 
the principal of the University of California, Prof. Torrey, of 
Columbia, the Nestor of American Botanists, and others. In 
his address on the occasion, Agassiz alluded in the following 
terms to the growth beneath his eyes of the great Cambridge 
Museum :—‘‘T went single-handed to Cambridge, to teach 
natural history, twenty-five years ago. When I delivered my 
first lecture there was not in the University a single specimen 
which I could use to Wlustrate what I had to say. And yet a 
little band of stulents, fesling an inte-est in what they coul.l learn 
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in the lecture-rocm, and others, thought such a pursuit wa, 
worth encouraging, and by-and-by the idea arose that a museum 
would be of use, and the means were gradually forthcoming, at 
first sparingly in small contributions, but gradually more liberally 
in larger sums, until at this moment, after fourteen years only, 
the museum at Cambridge stands in my estimation without 
parallel in the world.” This he followed up by a statement of 
what could be done in a new country like California for the ad- 
vancement of science :—‘* What would you think of the man 
who would raise himself his food when he is engaged in the law 
business or in the medical profession? You would think he was 
wasting his time. Now I say the scientific man is wasting his time 
or is obliged to waste his time when he is not provided with the 
appliances with which he can work, and which he is capable of 
producing. And I hold that it is one of the duties of those who 
have the means to help those who have only their head, and who 
#0 to work with an empty pocket. So I think that one of your 
duties, besides fostering and nursing the interest you individually 
feel for science, is to arouse that general interest in the com- 
munity, which will make every true patriot, every lover of his 
State, every philanthropist, every man who has the heart to 
leave a good repute and an honourable memory, desirous of 
contributing to your progress.” We know there are men in 
California who both can and willrespond to this generous appeal. 


' Pror. TYNDALL left England on Saturday last by the Avssra 
from Liverpool, on a visit to the United States. 


THE Council of the Bedford (Ladies’) College, Bedford Square, 
have decided on attempting to introduce some branch of Natural 
Sclence into the regular programme of the college studies, and 
will make a commencement with a class of Vegetable Physiology 
Mr. A. W. Bennett, who will conduct the class, will also give 
the Introductory Lecture of the session on Wednesday, October 
gth, on ** The Place of Natural Science in a Liberal Hduea- 
tion,” 


A VACANCY has occurred in the staffof the Kayal Observatory, 
Greenwich, by the resignatioa of Mr. James Carpenter, whose 
services have been transformed to a private engineering firm. 


From the second report of the Cambridge Natural Science 
Club we learn that seven meetings have been held during the 
long vacation, at which the following papers have been read :-— 
“On Turacin,” by Mr. R. M. Lewis, B.A., Downing College ; 
“On the old Glaciers of Wales,’ by Mr. G. IE. Paget, Caius 
College ; “ On Colour,” by Mr. C. T. Whitmell, B.A, B.Sc, 
Trinity College; ‘*On Sponges,” by Mr. A. F, Buxton, Trinity 
College ; “‘ Oa Thermo-Magnetism,” by Mr. J. E. H. Gordon, 
Caius Colleze ; ** On Peronospora tnfistais,” by Mr. V1. M. 
Martin, M.B. D.Sc., Christ's College; ‘On Absorption 
Spectra,” by Mr. R. M. Lewis, B.A., Downing College. The 
club consists of twelve members, of whom seven or eight were 
in residence during the Long. The attendance at the meetings 
was good, averaging six or seven members, and two or three 
visitors. The rule, requesting that members shall give ‘such 
practical illustration as the subject admits of,” has been very 
well observed, as almost all the papers have been illustrated by 
experiments or specimens. 


Tie opening (public) lecture of the Literary and Seientific 
Society attached to the Whitechapel Foundation School, was 
given on Tuesday evening last. Among the lectures to be 
delivered during the session, will be one on the ‘‘ Early Llistory of 
Man,” by E. Clodd, F..A.S., and on one of the ‘ Divisions of 
Light,” Ly W. Spottiswoode, F.R.S. 


Mr. R. Prats, late Master of the (Jueen’s School ef Art, and 
gold medalist of the Department of Science and Art, has been 
elected Art-master in the [lartley institute, Southampton; and 
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Mr. J. R. Brittle, Associate of King’s College, London, and late 
Whitworth Scholar, has heen appointed Lecturer on Engineering 
at the same institution, 


Tue following classes in connection with the Manchester 
Mechanics’ Institution have been commeneed forthe season, un- 
der the management of Mr. Robert Routledge, B.Sc. :—Applied 
Mechanies, Steam and the Stcam Engine, Acoustics, Light and 
Heat, Magnetism and Electricity, Organie Chemistry, Inorganic 
Chemistry, and Practical Chemistry. 


THE management of the Islington Youths’ Institute has just 
issued the programme for the winter session. Amongst the 
various subjects taught at this Institution, those in connection 
with the Science and Art Department form a conspicuons feature, 
and six classes in Art and eight in Seience are announced. 
among these we may mention Drawing (Freehand, Model, and 
Geometrical), Building Construction, Machine Construction, 
Geometry (Plane, Practical, and Solid), Electricity and Mag- 
netism, Physical Geography, Physiology, Acoustics, Light and 
Heat, and Inorganic Chemistry. At the examinations held in 
May last, out of 129 who competed for the Government prizes, 
only 13 failed to pass. 


Tite Council of the Institution of Civil Engineers have awarded 
the following premiums and prizes for work done during the 
session 1871-2 :—A Telford medal and a Telford premium in 
books to each of the following gentlemen: Bradford Leslie, for 
his ‘‘Account of the Bridge over the Gorai River, on the 
Goalundo Extension of the Eastern Bengal Railway ;” Carl 
Sicmens, for paper on ‘* Pneumatic Despatch Tubes : the Circuit 
System ;” W. Bell, for paper on ‘ The Stresses of Rigid -\rches, 
Continuous Beams, and Curved Structures;” J. If. Latham, 
for description of “The Soonkesala Canal of the Madras Icri- 
gation and Canal Company ;”’ G. Gordon, for paper on “ The 
Value of Water, and its Storage and Distribution in Southern 
India;” A Telford preminm in hooks to Ff. A, Abel, l'.R.S., 
for paper on ** Explosive Agents applied to Industrial Purposes ;” 
and the same to Bashley Britten, for paper on “ The Construe- 
tion of Ileavy Artillery, with reference to Economy of the 
Mechanical Forces Engaged.” The Manhy premium in books 
to C. Andrews, for paper on “ The Somerset Dock at Malta.” 
A Miller prize each to Oswald Brown, for paper oa ‘‘ Sewage 
Utilisation; A. T. Atchison, for paper on ‘‘ Railway Bridges 
of Great Span;” J. Addy, for paper on “*The most suitable 
Materials for, and the best mode of Formation of, the Surfaees 
of the Streets of Large Towns;” A. E, Preston, for paper on 
“© Wood-Working Machinery ;” W. P. Orchard, for paper on 
‘The Education of a Civil Engineer.” 


WE are informed of the early publication of the first number 
of the Zivesraphic Fournal, a Monthly Hlustrated Review of 
Electrical Science. It will be edited by the Rev. William 
Iliggs, M.A., sometime assistant to Sir Charles Wheatstone. 


Tu present autumn has been remarkable for the appearance 
in seattered localities all over the country of une of our rarest 
and most beautiful butterflies, the Camberwell Beauty, Vanessa 
“Antiopa, very few British specimens of which exist in our 
cabinets. The Z£xfonolog?st records the capture of upwards of 
200 specimens in all parts of the country, from the Channel 
Islands to Aberdeen, It is very remarkable that they nearly all 
difier in colouring to a perceptible extent from the Continental 
varicty, the border being creamy white instead of buff-coloured. 
If they are genuine natives their spasmodic appearance in this 
manner is very singular, and worthy of careful observation. 
Several other rare butterfties, especially slrgynnis Lathonia, 
Pieris Duplidice, and Coiias Hyale, have also been unusually 
abundant this season. 
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A PLAGUE of butterflies is a rare occurrence. <A short time 
ago, however, the town of Florence was invaded by a prodigious 
quantity of these insects. All the distance of the Long’arn» be- 
tween the Piazza Manin and the Barriera and in all the adjacent 
streets the passage was almost obstructed by an extraordinary 
quantity of butterflies that had swarmed in such thick clouds 
round the gaslights that the streets were comparatively dark. 
Fires were immediately lighted by order of the Municipality and 
by private citizens, in which the butterflies burnt their wings, so 
that half an hour afterwards one walked upon a layer formed by 
the bodies of the butterflies an inch thick!!! They were of a 
whitish colour, and some of the streets appeared as if covered 
with snow, at least so say the Italian papers. 


Dr. PATERSON, of Ividge of Allan, wriling to the Srvtswar 
of September g, says that on Saturday last he captured in his 
garden on the flowers of Ze//um auratuni a fine specimen of the 
Striped Hawk Moth (Deilephila Livernica). Dr. Paterson be- 
lieves this insect has been captured only once before in Scotland, 


Tune Rev. M. J. BERKELEY describes in the Gardener's 
Chronicle a very remarkable instance of luminosity in fungi, It 
occurred in the mycelium of an unknown species growing on a 
trunk of spruce or larch, and was so powerful as to make a 
perfect blaze of white light in the track where the trunk had 
been dragged, and vividly illuminating everything in contact 
with it. It gave almost light enough to read the time on the face 
of a watch, and continued for three days. 


THE Brighton Aquarium has lately received two pair of beau- 
tiful specimens of the Paradise or Peacock fish, This fish came 
first from China, and has been acclimatised by M. Carhonnier, 
the great pisciculturist of Paris; they are very lovely little crea- 
tures. Some of their habits are singular; thus M. Carbonnier 
states that ‘‘as the eggs are laid the male carries them away in 
his mouth, and deposits them in a nest which he builds for them. 
IIe will not allow the female to come anywhere near the nest, and 
if she ventures to approach he swings himself round, and drives 
her away.” 


Tuk Secretary of the U.S. Navy has recently received, by way 
of Copenhagen, a le{ter from Captain C. F. Hall, of the 7e/a77s, 
written on the 24th of Angnst, 1871, at Tossak, North (ireen- 
Jand, latitude 73° 21’, longitude 56° 5’ west. Although this is 
but a few days later than the despatch brought home by the 
frigate Congress nearly a year ago, it renews the assurance of the 
harmony existing on board the vessel hetween the members of 
the expedition, and the perfect satisfaction of all with the equip- 
ment and preparations for the coming winter. It is well known 
that no efforts were spared by the Navy department to render 
this expedition the most perfect and complete in its equipment of 
any ever sent (o the North ; and the success of these endcavours 
must, therefore, be a’source of great gratification to it. Governor 
IIberg, of the Upernavik district, accompanied the Zv/z17s as 
far as Disco, and bronght back the despatches, which have thus 
been a year in their journey to Washington, Through his help 
Captain ITall obtained sixty strong, healthy young Exquimauy 
dogs, and a large supply of reindeer furs, scal-skins, &c. At 
Uperavik Mans Christian, well known to the readers of Kane’s 
narrative, joined them as hunter and dog-driver, and was accom- 
panied by his wife and three children, who with Joe, and Ilannah, 
and their child, Captain Tall’s faithful companions in previous 
years, made np quite a party. It will be remembered that 
Captain Tall met the returning Swedish expedition at Ilolstein- 
hourg, and that its commander supplied him with charts and 
copies of such of his notes as promised to be of service to him. 
Partly in consequence of the suggestions of the commander, Baron 
Von Otter, and of other scientific men whom he met in Green- 
land, Captain Tall concluded to abandon‘the Jones Sound ioute, 
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and intended to cioss Melville Bay to Cape Dudley Digges, and 
thence to steam directly to Smith Sound, with a view of finding 
a passage on the west side of the sound from Cape Isabella to 
Kennedy Channel. Captain Hall speaks very favourably of the 
steaming qualities of the Pe/ar7s, her passage having been per- 
fectly satisfactory from port to port. The entire steaming time 
from New York to Disco was twenty-seven days, seven hours, 
and thirly minutes. 


Mr, I1vutt, of the Irish Geological Survey, has published a 
letter in the Dublin Aforning Afzil in reference to the quantity of 
coal available for use in the Irish coal-fields, in which it is stated 
that the net tonnage available in Ireland is 182,280,000 tons—in 
Ballycastle, County Antrim, 16,000,000 ; in Tyrone, 32,900,000 ; 
in Queen’s County, Kilkenny, and Carlow, 77,580,000 ; in 
Tipperary, 25,000,000; in Clare, Limerick, and Cork, 
20,000,000 ; ‘and in Connaught (Arigua district) 10,800,000 
tons. 


WE are glad to observe from the cighth Report on the Mel- 
bourne Observatory that the southern half of the heavens is 
being observed to good purpose, though both the Board of 
Visitors and Mr. Ellery think that several improvements in 
details are much needed in order that the work may be done 
with anything like sactisfactoriness, The great telescope con- 
tinues to give increased satisfaction, though there seem to he 
serious defects in the Magnet House, and a great want of clerical 
assistance in reducing the great number of stars observed. The 
number of stars observed up to the period of the report was 
48,672, the number reduced being only 36,917. It appears 
that a large number of drawings of ‘nebule and other celestial 
objects observed with the Great Melbourne Telescope has accn- 
mulated, and we earnestly hope that the Doard’s request to Par- 
liament to supply the funds necessary to publish these may meet 
with a favourable reply. Naturally the Toard and the Govern- 
ment Astronomer express regret that the Eclipse Expedition 
should have turned out a failure from the unfavourable weather. 
Still the colony deserves the greatest commendation for the 
gallant endeavour it made. Weare glad to sce that vol. iv. of the 
“Melbourne Astronomical Observations ” is now in the press, 
that a General Catalogne for 1870, containing the results of all 
the transit work at the observatory, is in preparation, and 
that in Jamnary last the publication of a series of monthly 
meteorological observations was commenced. Moreover, photo- 
graphic pictures of the moon are being taken, and promise, we 
are told, to be both excellent in themselves as works of art, as 
well as useful in aiding the scientific observations now taking 
place in Europe. Altogether the Keport reflects the greatest 
credit on Mr, Ellery, the Government Astronomer, and his too 
limited staff. 


TREE slight shocks of earthquake were felt on the evening of 
July 27 at Valparaiso and at Caracas. 


A SLIGHT shock of earthquake was felt at Chopea in Khan- 
deish on the evening of Friday, July 12, at about seven o'clock. 
The shock lasted about a minute, aud appears to have been felt 
at the samc time at Amainer, Dhurrangaon, Dhulia, and Julgion. 
Its course was from west to east. 


ON the 15th of April a very violent volcanic emmption took 
place from the voleano Merapi in Java, which had been quiet 
since 1863. Great destruction of lives and property occurred, 
many villages being totally destroyed. The outburst was en- 
tirely unexpected, and the showers of stones and ashes and the 
streams of lava were very destructive. At Solo and other places 
the showers of ashes lasted for three days, and it became so 
dark that the lamps had to be lit. By the last accounts some 
200 dead b .dies had been found on one side of the volcano. 
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Lieb IL OF CHE A/T Sey 
ie 
Lise duction— Aucient Setence Origin of Chemistry—Derivation 
of the Name—Definitions of Chemical Seience—Early Hicas 
relative to the Lormation of the World, 


iy HE history of a natural science resembles in many respects 

the history of a nation. In each instance the object is first 
to obtain a knowledge of causes, then to frame laws. The first 
are those canses which most promote the well-being of the nation, 
the second those causes which produce the phenomena of the 
Universe. In each instance we start with an absence of all law, 
and we may observe the slow efforts of the human mind to trace 
each effect to its proper cause, to group together causes, and finally 
to connect them by one bond. The main difference is this, that 
in the case of the nation man has to deal with laws which must 
be founded upon a just study and close observance of every 
phase of that particular community, influenced as it is by num- 
berless external causes, such as race, climate, religion, habit of 
thought, tradition ; while in the case of the science he has to 
evolve pre-existent laws, also by the elose observance of facts, 
which are hidden from him by the complex mechanism of nature. 
M. Taine would tell us that the laws which influence the develop- 
ment of peoples are just as absolute, definite, and pre-existent, as 
those which govern the affairs of nature ; but we are quite dis- 


inclined to admit this, even in regard to one particular race, in | 


one particular locality. In hoth histories we have similar forms 
of government, similar assemblies of lawgivers; we have our 
aristocracies, oligarchies, democracies, republics: we have at 
some period or other Conservatives and Liberals of every shade. 
We know not what Conservative rule can compare with the 
dominance of the science of Aristotle for twenty centuries, and 
we cannot be too ready to welcome the Liberal-conservative era 
of Copernicus and Giordano Bruno, the Liberal era commenced 
by Galileo and Francis Bacon, which by easy stages is passing, 
if it has not passed, into the right Radical era of modern scientific 
thought. The ‘‘ Republic of Learning” is no empty phrase. 

Noone would venture to deny the value of a knowledze of 
the history of nations, and we are inclined to believe that the 
history of the natural sciences is not withontitsuses. It is 
neglected because during the last century new discoveries have 
quickly succeeded each other, old sciences have augmented, 
while rew sciences have arisen ; in fact, the progress of science 
has been so extraordinarily rapid that we have scarcely time to 
turn aside and look at its past history; the present is sufficient for 
ns, and if we once get out of the main current of thought we 
have difficulty in regaining lost ground. Yet we may no more 
forget that we owe our present wise laws and great constitutional 
system to the labours of ten centuries of men, than that our 
science of to-day represents the accumulation of the scientific 
thought of twice ten centuries. Intellectual revolutions have 
not been less frequent than social revolutions, nor battles of the 
pen than battles of the sword ; the crash of a fallen philosophy 
has often been louder than that of a fallen throne; the wail of 
the last Phlogistians rent the heavens ; the Aristotelian physics 
died with groanings and gaspings and a discolonred ‘visage, 

In tracing the history of a science, we are first led to 
inquire whether the Ancients possessed any knowledge of 
it, and whether it originated among them. Now the An- 
cients made but little progress in any of the natural sciences. 
They divided all human knowledge into three parts : Logic, 
or mental philosophy; Physics, or natural philesophy ; 
\thics, or moral philosophy. Some placed lowic first, some 
ethics. but no one physics. Philosophy was compared to an 
egg—logic the shell, physics the white, ethics the yolk; or, 
again, it was compared to a living creature—logic the hones, 
physics the flesh, ethics the soul. lato separates logic as the 
knowledge of the immutable, from physics the knowledge of the 
mutable. The Cynics sought a complete freedom from any 
object or aim in life, and renounced all science. Sokrates aimed 
at logical definition, and affirmed that the trne nature of exteinal 
objects can be discovered by thought without observation. The 
knowledge of one’s self (yra0t geaurdv) is the true object and aim 
of all philosophy. Knowledge obtained from external sources 
is worthless ; there is nothing to be learned from fields and trees. 


' 


A certain philosopher is said on this principle to have put his ° 


eyes out, in order that his mind might not be influenced hy ex- 
ternal objects, and might be left to pure contemplation. (How 
curiously this contrasts with the plaint of Galileo just before his 


death, ‘‘Proh dolor ! the sight of my right eye, that eye whose 
labours, I dare say it, have had such glorious results, is for ever 
lost. That of the left, which was and is imperfect, is rendered 
null by a continual weeping.”) Others of the ancients allowed 
that geometry might be employed for the measurement of land, 
and astronomy cultivated so far as it might be of use to sailors, 
but on no acconnt as serious subjects of mental occupation. 

Thus it happened that natural science made but little progress 
among the ancients ; thus it happens that a schoolboy of twelve 
knows more about earth, and fire, and water, than was dream! 
of in the philosophies of the greatest thinkers of antiquity. Let 
us, however, give them their due; let us confess that Plato 
possessed the ‘‘finest of human intellects, exercising boundles; 
dominion over the finest of human languages ;” that Aristotle 
was the greatest genius the world has ever seen; that as pure 
intellectual evolutions they have handed down to usa mass of 
grand philosophy; ten thousand noble efforts of the human spirit. 
Everything favoured the exercise of the unaided intellect, while 
it is hard to estimate the difficulties which presented them- 
selves in the investigation of nature. At one period it was con- 
sidered impious to attempt to explain the manifestations of the 
gods. There was an outcry in Athens, a popular demonstration, 
when the thunderbolts of Zeus were referred to common fire pro- 
duced by the collision of clouds. The feeling was of the same 
nature as that conveyed by Campbell’s stanza :— 

When Science from Creation’s face 
Enchantment's veil withdraws, 
What lovely visions yield their place 
To cold material laws! 

only the feeling existed in an intensified form, for here the first 
of the gods was derided—the Olympian Zeus, Lord of the Air, 
he who rides upon the storm, and hurls the thunderbolt. For 
a length of time, therefore, any investigation of nature was im- 
possible for religious reasons. Men were to worship nature, to 
be filled with awe and wonder—éerm8atuovia—in presence of great 
natural phenomena, but not to inquire too closely into their 
causes. Twenty centuries later the Docters of Salamanca who 
interrogated Columbus, the Inquisitors of the Sacred College who 
examined Galileo, upheld the same old doctrines, albeit the oli 
gods had passed away. But the investigation of nature 
was impossible among the Greeks; their capabilities were 
very limited, they had no instruments for observations or experi- 
ments of any kind, neither had they the faculty of observation ; 
their minds were untutored in that particular direction. Then 
they had to contend against their own particular habit of thought, 
the extreme tendency to concretion, to hasty generalisation from 
purely mental premisses ; or ifan odservation had been made, 
a broad general law was deduced from it without further obser- 
vation. So also the Chaldzans and Parsis had to contend agains| 
the mysticism, the astrology, and magic, which originated amon, 
them ; and the ancient Efindu was so given to extreme abstrac 

tion, and to the evolution of all manner of strange metaphysicz! 
dogmas, that we could scarcely look for much science from an 
[eastern source. Egyptian learning was monopolised hy the 
priests, and they so wove together the real and the unreal, and 
were so secret withal in their actions, that although much of the 
Greek learning came direct from Egypt, we cannot trace it to i's 
direct source, or point to one Egyptian writer on philosophy. 
The Greeks, too, received much from the Phoenicians; but he: 
also we find no record. We will presently inquire more ful! , 
into the exact amount of science possessed by the ancients. 

We have chosen for our historical survey one of the oldest of the 
natural sciences, for obvious reasons, the chief being that it wi ! 
enable us to observe more minutely the early thoughts of ancient 
peoples in regard to certain phenomena of nature. The science 
of chemistry does not owe its existence to any one people, or t » 
any sudden process of development. The hasis of the edifice i. 
sunk deep in Eastern soil; the time when the foundation store 
was laid is too remote to be even suggested ; the walls were 
slowly and laboriously raised during the Middle Ages, and were 
completed by Lavoisier, Black, and Priestley ; the men of our 
day are working at the roof. We neither hold with M. Goguct 
that Moses possessed considerable knowledge of chemistry, 
because he dissolved the golden calf, nor with M. Wurtz, when 
he says ‘‘ La chimie est une science Francaise. [Elle fut in- 
stituée par Lavoisier d‘immortelle mémoive.” Chemistry was 
not a science until long after the time of Moses; it was a science 
long before the time of Lavoisier. We wonder what Dr. Her- 
mann Boerhaave of Leyden (whose large quarto ‘‘ Elementa 
Chemize” was published in 1732, nine years before the birth of 
Lavoisier), would say to the proposition of M. Wurtz. Short of 


464 


NA TOfae 


| Ogé. 3, 1872 


this, it would be difficult to overrate the services which La- 
voisier rendered to chemistry. But the science has grown up by 
a gradual pracess of evolution ; upon its sarface we find the im- 
press of many and diverse phases of thought and of action; the 
science of to-day is the summation of many intellectual efforts 
produced by the constant struggle of the human mind for 
truth, Ilow often that truth has been hidden by a mass of 
sophistries ; how often it has been absotbed by some false phi- 
losophy to appear again untarnished in due time ; how often 
the attempt has been made to crush it under foot ; and how it 
has ever risen to the surface at last, all who read the history of 
faiths, nations, ideas, must know, It will be our object to show 
this is the study of the particular science which now cngages our 
attention. 

The word yyuela first occurs in the Lexicon of Suidas, a 
Greek wriler of the eleventh century ; he defines it as ‘the 
preparation of gold and silver.” In the ‘‘ Lexicon Grivco- 
Latinum” of Robertus Constantinus, published in 1592, the 
same definition is given, and Suidas is quoted as the authority. 
According to Olaus Borrichius, however, there were Greek 
writers on alchemy before this date ; there is said to be a Greek 
MS. of the fifth century on alchemy in the King’s Library in 
Paris, and others of a somewhat later date in the libraries of 
Munich, Milan, Venice, Hamburg, and Madrid; but we are 
inclined to doubt whether any of these were written before the 
ninth or tenth century. They are probably the work of monks 
living at Alexandria and Constantinople ; indeed, one of them is 
entitled, ‘*Cosma the Monk, his Interpretation of the Art of 
making Gold.” The titles of some of the others will prove to 
us that we can place but little faith on any date which may be 
assigned to them :— 

“Teliodorus on the Art of making Gold ” (rep! xpucomoijqtos). 

* John the High Priest, in the Holy City, concerning the Holy 
Art.” 

*¢Jsis the Prophetess to her son Orus.” 

“ Moses the Prophet on Chemical Composition” (wep! xnpeurTucis 
ouvrdtios). 

**Cleopatra on the Art of making Gold.” 

“Democritus the Abderite, the Natural Philosopher, on the 
Tincture of Gold and Silver, and on Precious Stones and 
Purple.” 

Equally worthless, we believe, are the Greek derivations 
of the word chemistry. Many (among others M. Hoefer) de- 
rive the word fram y¢w, to fusz or melt, because the majority 
of old chemical operations were effected by fire—witness ealcina- 
tion, ignition, distillation, sublimation, desiccation, reverberation. 
The earliest chemical arts, such as the smelting of metals and 
the production of glass, were also operations of fire. Indecil, 
the science has been called Pyretvhuia (wip téxvy, the art of 
fire), because, says Lemery, in his ‘* Cours de Chimie,” ‘‘ we in 
effect produce all chemical operations by means of fire.” Others 
derive chemistry from xi4a—that which is poured out, a liquid, 
in allusion to the various lijuids used in chemical operatioas ; 
but this derivation is not worth a moment’s notize. We must 
rather look to an Ieyyptian source. Piatarch tells us that Ezypt 
was called Chemia, on account of the black colour of the suil, 
and that the same term was applied to the Dlack of the cye, 
which symbolises that which is obscure and hidden, ‘This word 
is related to the Coptic 24ems or chems, which also signifies 
obscure, occult, and is connected with the Arabic chevz.1, to hide. 
lt is probable that we have here the true derivation of the word 
chemistry. The first treatise on the science, the date of which 
is known with any certainty, was written by the Arabian Yeber 
or Geber, and at that time (the eighth century), Arabic learning 
had considerable influence on European culture. The science 
was called the eccr//, or hidden, because it related princioally to 
the secret art of the transmutation of metals, as the definition of 
Suidas, given above, and the earlier works on the science prove. 
The term 4/2ch art has been applied both to alchemy aul to the 
magical arts so oflen associated with it, and clearly agrees with 
the above derivation, The a/ in alchemy is the Arabic particle 
the, so that alchemy signifies “the hidden science” Aa crec?- 
dence ; we notice the same prefix in a/koran, a/coho) (the burning 
liquid), a/kali (the acrid substance), e/gebra, a/embic (the cup- 
shaped vessel), and in the names of many stars, as Aldebaran, 
Algenib, Alpheratz,—all words of Arabic origin. 

Whatever difficulties there may be in determining the precise 
derivation of the word chemistry, there can be none in defining 
the science as distinctly and definitely the science which treats of 
the changes which matter undergoes; while physics proper treats of 


the action of various forces—heat, light, electricity, magnetism— 
upon matter, in all cases unaccompanied by any change of com- 
position. If we heata piece of irom to redness, or cause it to 
convey an clectric current, or place it in contact with a magnet, 
it has been submitted to various actions, but when they are re- 
moved it returns to its original condition. On the contrary, if 
we fuse it with sulphur a chemical change takes place, a new 
substance is formed, and the iron does not return to its original 
condition. This idea of change is the fundamental chemical 
conception. The first man who made glass, or extracted a metal 
from its ore, effected a chemical change ; the idea became most 
sovereign and dominant in alchemy, the attempt to change base 
metals into gold ; it reigned throughout the period of phloglstic 
chemistry, for was not phlogiston a subtle entity which effected 
changes in matter according as it was assimilated by matter or 
rejected from it? It is equally the character of the chemistry 
of Lavoisier and Cavendish, of Davy and Dalton, of Bertholet 
and Cannizzaro. The ‘‘ philosopher’s stone” (of which much more 
anon) was a substance supposed to carve all things into gold ; 
the © elixir vie” was a substance which was to chzuze old men 
into youths ; the ‘‘ universal solvent” was to chang: everything 
toa liqnid form. Let us look at some of the definitions of 
chemistry. QUoerhaave says, *‘ Chemistry isan art which teaches 
the manner of performing certain physical operations, whereby 
bodies cognizable to the senses, or capable of being rendered 
cognizable, and of being contained in vessels, are so changed by 
means of proper instruments, as to produce certain determined 
effects, and at the same time discover the causes thereof, for the 
service of various arts.” Sir Humphrey Davy writes as fol- 
lows :—‘‘ Most of the substances belonging to our globe are 
constantly undergoing alterations in sensible quantities, and one 
variety of inatter becomes, as it were, transmuted into another, 
Such changes, whether natural or artificial, whether slowly or 
rapidly performed, are called chemical; thus the gradual and 
almost imperceptible decay of the lexves and branches of a fallen 
tree exposed to the atmosphere, and the rapid combustion of 
wood in our fires, are both chemical operations. The object of 
chemical philosophy is to ascertain the causes of all phenomena 
of this kind, and to discover the laws by which they are 
governed.” ()uile recently Dr. Miller defined chemistry as “the 
science which teiches us the composition of bodies,” and such 
knowledge we can only obtain by pulling matter to pieces 
(analysis), or by building it up (synthesis), Dr. Hofmann of 
Berlin has defined the vast body of so-called organic chemistry 
as ‘‘the history of the migrations of carbon,” and is not migra- 
tion change of place? 

Chemistry, then, is the science which treats of the various 
kinds of matter, whether simple or compound, of which the 
world is composed, their properties, and the laws which govern 
their combination with, and separation from, each other. We 
shall first discuss any ideas of the ancients which bear upon 
changed matter in any form or condition: thus their early cos- 
mogonies ; the knowledge they possessed of metals and com- 
pound bodies ; and their various technical operations, such as 
glass-making and smelting, alike demand our attention. 

If we compare all the earlicst ideas as to the formation of the 
world, we find them resolve themselves into the belief that the 
ether and chaos, mind and matter, were the original principles 
of things. The ether, a subtle vivifying principle, ‘‘ passingas 
a mighiy breath over the chaos; the chaos a boundless watery 
expanse without form.” It’was thus according to Saachoniathon 
in the belief of the Pheenicians, and the twenty-five principles of 
the Hindu philosophy of San’chya are finally reduced to these— 
matter and spirit, natureandsoul. ‘The Egyptian deity was called 
Nim as the spirit maving over the face of the waters, Pthah as 
the principle of production, The Ilindu deity Grahme typified 
the productive furce of nature. Among more western nations 
Gaia, the personification of earth, was held to be the first that 
sprunz from Chios, aad the wife of Ouraaos. Okeanos was 
their so1, and according to ITomer was the source of all the 
gods. ‘The worship of the elements, and of the sun and moon, 
was among the very earliest forms of worship ; thus we have in 
India, Agnithe god of fi e, Indra the god of the firmament ; the 
sun was sometiines worstipped as a symbol of the deity, some- 
times as a deity; fire was worshipped by the ancient Persians as 
asymbol of the deity; in the Homeric religion we find the 
Olympian Zeus, lord of the air, who possesses absolute and 
Universal power. We must notice, too, Aiduncus, the brother of 
Zeus, and lord of the Un lerworld, said by some of the Greek 
philosophers to designate carth, and undoubtedly an old nature 
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power. Again, ‘‘ T1ephaistos,” says Mr. Gladstone, ‘bears in 


Homer the double stamp of a nature power representing the 
element of fire, and of an anthropomorphic deity whois the god 
of art ata period when the only fine art known was in works of 
metal produced by the aid of fire.’ Tle is also one of the seven 
star-deities of Chaldz1, the signs and names of which were 
given at an early date to the seven mctals. 

G. F. RopwEti 


Pe NE RICAN EXNOLORING EXPEDITIONS * 


THe various Government exploring expeditions, the departure 

of which to the fields of operation for the season we have 
already announced, are bus'ly engaged in carrying on the im- 
portant work entrusted to them ; and it will be safe to expect as 
the result a larger addition to our stock of detailed information 
respecting the western regions of America than has ever been 
brought together during a single year. The most important of 
these parties are the northwest boundary survey, the geological 
explorations of Mr. Clarence King along the fortieth parallel, 
and the surveys of Lieutenant Wheeler in Nevada and Arizona, 
under the War Department ; that of Prof. Hayden, in two divi- 
sions, under the Interior Department ; and that of Major Powell 
in Colorado, under the Smithsonian Institution. 

Perhaps the most thoroughly equipped and elaborate explora- 
tion is that of Lieutenant Wheeler, which is now fairly in the field, 
and engaged in carrying on its work. This has for its object a 
thorough investigation of the region west of the hundredth meri- 
dian, for the purpose of determining its geographical positions, 
thoroughly working out its topography, and investigating its 
geology, natural history, and climatology. 

«\s the basis of this work, it is proposed by Lieutenant Wheeler 
to divide the region referred to into eighty-five rectangles of equal 
size, and to mark their corners with great precision, then, taking 
each one in detail, to determine its astronomical, physical, and 
natural history features. This, of course, will require consider- 
able time for its completion ; and it is hoped that Congress will 
grant the necessary authority, so that the work may he accomp- 
lished as speedily as possible. As each rectangle is elaborated, it 
will, of course, join on to those previously investigated ; and an 
index map is to be carried along simultaneously for the more 
ready understanding of the details. Might rectangles have been 
completed by Lieutenant Wheeler in his previous expeditions, 
and it is expected that thirteen will be finished by the end of the 
season. 

To carry out this programme certain points are to be deter- 
mined astronomically with great precision, and these as nearly as 
possible along a continuous parallel. Those already selected are, 
according to the Vew York //erald,a point near Beaunois, near 
north-western Iansas ; the crossing of the Union Pacific and the 
western boundary of Nebraska; Cheyenne; the eastern limit of 
the survey of the fortieth parallel by Clarence King; Sherman, 
the highest point on the Union Vacific ; Fort Steele; Laramie 
City ; the crossing of the Union Pacific and the western boundary 
of Wyoming ; the crossing of the Central Pacific and the 120th 
nseridian ; and a point on the western boundary of Nevada. 

Telegraphic determination of the longitude will be used very 
freely, and for this purpose Brigham Young has kindly permitted 
the employment of his well-equipped observatory in Great Salt 
Lake City. It is proposed to establish a principal station at or 
near Sherman, the position of which will be determined with the 
utmost accuracy, and to use this as a point of reference for the 
other stations referred to. The work of the present season will 
be carried on almost simultaneously in Utah, Arizona, and 
Nevada, several divisions of the main party having already been 
organised and set to work. The southern and south-western 
portions of the Salt Lake basin are to be explored; also the 
mining regions on the Virgin and in Fiastern Nevada, It is pro- 
posed to establish astronomical points, by means of which to de- 
termine with greater accuracy the location of the mineral veins, 
The Wasatch Mountains will constitute the eastern limit of ope- 
rations during the year. 

The expedition, as organised, embraces the following among 
the more important of the Aersonne/ :-—Lieut. George M. Wheeler, 
United States Engineers in command ; Lieuts, R. L. Iloxie and 
W. L. Marshall, U. S. Engineers; Dr. IT. C. Yarrow, surgeon 
and naturalist ; T. V. Brown, hospital steward and meteorologist ; 
G, Kk. Gilbert and E. E. Towell, geologists; J. H. Clark and 
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E. P. Austin, astronomical observers; Louis Nell and John E. 
Weyss, chicf topographers; IT. W. IIenshaw, assistant natu- 
ralist; M. S, Severance, ethnologist ; and William Dell, photo- 
grapher. 

a\t the latest advices the latituda and longitule of Beaver, in 
Utah, were being determined by Mr. Clark, Mr. Austin being 
stationed at the Salt Lake City Observatory. DPioche, in Nevada, 
will be the next point to he occupied. One branch of the expe- 
dition, under Lient. IToxie, and accompanied hy lr. Varrow as 
naturalist, is exploring the regions west o® Great Salt Lake City ; 
while the other, under Lieutenant Wheeler, is surveying the 
Wasatch and the Sevier River fregions east of it. From these 
main divisions parties are sent out to examine the water-courses 
and mountain regions of the country traversed. They will all 
concentrate at Beaver, Utah, about October 1, and proceed 
together toward the south. 


LE AUELLUN WHERE TOROS COVE © 


ROP. TACCHINI presented the matter for the fourth issue 
of the Giornale degli Spettroscapist!, consisting of two 
memoirs, one by Prof. Blaserna, on the displacement of the 
lines of the spectrum according to the heat of the prism; the 
other, by Prof. Donati, on observations of the spectra of solar 
spots made at Florence with a new spectroscope. 

The new spectroscope of Prof. Donati contains twenty-five 
prisms. They are so arranged that the eye receives only Fraun- 
hofer’s line C, and a small portion of the red to the right and left 
of that line. With this spectroscope Donati has succeeded in 
seeing clearly the line C reversed on the nucleus of the spots. 
It does not appear that any of the Italian observers have yet seen 
the prominences on the disc, a result announced by Lockyer in 
1869, 

Prof. Tacchini further directed the attention of the Society to 
his last spectroscopic observations of the sun. ‘For the last few 
days the number of the protuberances had been rather small, 
but the chromosphere had been greatly developed, and the 
vapours of magnesium mixed with it had occupied regions of 
vast extent. He exhibited a drawing of the spectroscopic 
image of the Sun’s edge, taken on the morning of the 6th of 
May, 1572, showing the continuous presence of magnesium over 
an arc of 165’, extending from the north pole to distances of 50° 
and 118°, This was the first time that he had observed a mag- 
nesium region of such vast extent in the sun. And taking 
account also of isolated tracts, there results a total of 222°, that 
is to to say, nearly two-thirds of the entire edge, occupied by 
magnesium vapours more or less intense. The drawing like- 
wise shows the usual correspondence between the facul, the 
magnesium regions, and the portions of the edge at which flames 
arise to the height of 14 to 28 seconds. 

Lastly, Prof. Tacchini gave an account of some spectroscopic 
observations maae at Geneva by Prof. E. Gautier, and exhibited 
the drawings of a protuberance observed by Gautier on the 15th 
of April of this year, which serve to confirm the observations 
made at Palermo on the solar rains, that is to say, masses of 
luminous hydrogen suspended in the sun’s atmosphere, which 
gradually separate, and ultimately unite at the edge of the disc, 
and then present all the appearance of eruption, whereas their 
formation actually takes place by a directly opposite process. 

Prof. Blaserna said that he had heard with much interest of 
Donati's attempt to observe the reversal of the lines on the solar 
spots. He had also, in accordance with the admirable 9 onfer- 
ences of Prof. Tacchini in January last, occupied bimself with the 
problem of observing the protuberances on the full solar disc. 
He then wrote to Prof. Tacchini a detailed letter, proposing 
two different methods of arriving, if possible, at the solution of 
this important problem. 

The first of these methods, already applied by Janssen and 
Lockyer to the protuberances on the solar edge, and now 
adopted by all spectroscopists, consists in using spectroscopes of 
continually greater power. Trof. Donati has also pursued this 
method, and has now arrived at the construction of a spectro- 
scope of twenty-five prisms. Theoretically, it is highly probable 
that in this manner the protuberances might ultimately be seen, 
in full sunshine. But for this it would be necessary to go much 
further with the number of prisms, increasing them to 50, 73, or 
perhaps even to 100, This, however, involves a great practical 
difficulty, and, moreover, it is doubtful whether so powerful a 
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dispersion would not weaken the phenomenon to such an extent 
as perhaps to render it impossible to see anything at all. 

The second method, to which he is inclined to give the 
preference, consists in attaching to the eye-piece of a good tele- 
scop2 a spectroscope which shall form a real spectrum, well 
dehned and sufficiently extended. A diaphragm is provided with a 
fine moveable slit, adjusted so as to permit the passage only of 
the Fraunhofer line C and the line D,. This slit acts hke the 
slit of a second spectroscope of high dispersive power. 

The advantage of this construction consists in intercepting all 
the solar rays excepting those which correspond to the lines 
which it is desired to study, or those in their immediate vicinity, 
The extraneous solar light is thereby arrested, and by dispersing 
this isolated beam by means of a second powerful spectroscope, 
Prof. Blaserna believes that we must ultimately succeed in sec- 
ing the protuberances on the full solar disc. 

‘The importance of such a fact for spectroscopy induced him 
to associate himself with Professors Cacciatore and Tacchini, for 
the purpose of putting it to thetest ; but the means at their dis- 
posal were too slender, and neither did nor could yield any 
result. For this reason he believes that it will be dseful to ex- 
plain the method, in the hope that some other spectrocopist, 
and perhaps Donati himself, may follow it out with better 
neans and greater success. 


SCIENTIFIC SERIALS 


Journal of Anatomy and Physiology, vol. vi., part 2, May. 
A large portion of this number of the Journalis occupied by a 
series of papers on Myology, by Prof. Humphry ; among them 
by far the most important is one in which the writer indicates 
a general plan on which the muscles of vertebrate animals are 
arranged, Prof. Hlumphry’s scheme is simply this :—The loco- 
motory system of a vertebrate animal consists fundamentally of 
a successional series of alternating skeletal and muscular planes, 
having generally a transverse direction between the axial lne and 
the circumference. ‘The skeletal planes, ‘‘sclerotomes,” are re- 
prescated in the high vertebrate classes by the vertebral processes, 
ribs, limb and hyoid girdles, tendons of the dorsal muscles, Pou- 
part’s ligament, tendinous inscriptions on the rectus abdominis, 
&c. The muscular planes, ‘‘myotomes,” are made up of muscular 
fibres, the general arrangement of which is in an antero-posterior 
direction. The muscles of the trunk may be grouped under two 
heads, the dorsal muscles and the ventral muscles, the latter 
being disposed in three layers. ‘The muscles of the limbs are 
derivatives from the middle stratum of the ventral muscle witha 
tunnel-shaped investment derived from the external stratum. 
Prof. Ilumphry’s other papers are on the arrangement of the 
muscles of the Lepidosiren, the Ceratodus, the smooth dog-fish, 
and the glass-snake. —Drof. Turner furnishes a description of this 
sternum of the sperm whale. Hitherto in the specimens of the 
cetacean that have been examined the sternum was incompletely 
ossified, so that the present communication fills np a gap in our 
knowledge,—Dr. Hollis, in a paper entitled ‘Tissue Metado- 
lism, or the artificial induction of Structural Changes in Living 
Animals,” describes some experiments made with mechanical 
and chemical irritants on the now nervous, now vascular tissues 
of Actinia. ‘The results point to nothing beyond what has been 
before observed, a swelling and softening of the tissnes, with a 
proliferation of the nuclear elements. Dr, Tlollis also furnishes 
a short paper **On the Homology of a Mandibular Palp in certain 
Insects,” and a note ‘* On the Growth of the Masticatory Organs 
of Isopod Crustaceans.”—Dr. Garrod, in a paper ‘On Sphyg- 
mography,” points out the objections to the ordinary ‘* kuile- 
edge’’ sphygmograph, and describes a new instrument by Bregnct, 
in’ which these defects are remedied by a rack-work plan of con- 
struction. Ile further points out most clearly and forcibly the 
direction in which this apparatus is most useful as a means of 
observation, both to the physiologist and physician.—-Dr. Brax- 
ton Hicks brings forward some most valuable evidence against 
the idea of a placental sinus system into which the feetal silli 
protrude, and almost proves that normally no blood exists 
among the sillii—Prof. Traquair describes the caudal fin of the 
tailless trout of Islay.—Mr. Stirling notes Trichiniasis in a rat 
caught in the neighbourhood of a dissecting-room. Several 
anatomical anomalies occurring in the human subject are recorded 
in this journal. Mr, Bradley provides some notes on myological 
peculiarities, — Mr. Champneys describes a communication 
between the external Hian and Portal veins. —Dr. Watson men- 
tions a case of the termination of the thoracic duct at the junc- 
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tion of the Azg4¢ subclavian and internal jugular veins; and Mr. 
Galton reports from Vienna the case of a man possessing two 
snpernumerary teeth behind the upper median incisors. The 
number concludes with the nsual review of books and the reports 
on the progress of anatomy by Prof, Turner, and on physiology 
by Drs. Rutherford, Brunton, and Ferrier. 


Fournal of the Chemical Society, May.—This number opens 
with the proceeding at the anniversary meeting of the Chemical 
Society, and also the address of the president on that occasion, 
Dr. Frankland in his address reviewed the present condition of 
chemical research in this country, as exemplified by the number 
of original papers received and read before the society, pointing 
out that during the past year only 22 papers have been received 
from the members, the number of whom has reached 656, 32 of 
these being foreign members ; whilst, on the other hand, the 
German Chemical Society, which numbers 525 native members, 
has received during the same period the results of no less than 
238 original researches. Dr. Frankland mentioned one fact 
which he believed to be one of the principal canses of this com- 
parative lethargy on the part of English chemists, It is that our 
Universities and examining bodies do not recognise original re- 
search, but are content to accept book knowledge to a great 
extent ; and that, on the other hand, in Germany a candidate 
for a scientific degree has to submit a memoir or dissertation on 
some original investigation before he is admitted to examination. 
The only original communication in this number of the journal is 
by Dr. Debus, on ‘‘ The action of sodium amalgam on alcoholic 
solution of ethylic oxalate.” In the year 1864 Friedlander, ex- 
perimenting on this subject, obtained a substance which he nained 
glycolinic acid, to which he assigned the formula C,1,0,, that 
is isomeric with glyoxylic acid. Dr. Debus has now carefully 
repeated Triedlander’s experiments, but has not succeeded in 
obtaining this body, but instead of this the sodium salt of glycolic 
acid. Several attempts were made under varying conditions, 
but all failed to produce the first-named body, sodium glycollate 
being obtained. As one of the by-products of the reaction in 
question, Dr. Debus has isolated tartaric acid. It is probably 
formed by the action of a molecule of hydrogen on one of oxalic 
ether, which woull yield ethylic glyoxalate and alcohol ; and it 
will then be seen that one molecule of hydrogen, combining 
directly with two molecules of ethylic glyoxalate, would yield 
ethylic tartrate. The abstracts of foreign papers contain many 
of great value, several of which have already been noticed in 
these pages. 


crhandlungen der ky k. geologischen Reichsanstalt, No. 9, 
1872. There is not much of special interest for English geolo- 
gists in this number of the Proceedings. Amongst the papers 
are the following :—‘‘ On the movements which the sedimentary 
formations of France have undergone,” by M. Delesse; in 
which the author’s studies lead him to the conclusion that the 
sedimentary strata that are buried in the earth’s crust, are always 
in a more or less soft condition ; and ‘* A Contribution to Richt- 
hofen’s theory of the Loess,” by D. Stur, — The literary notices 
and reviews which complete the number are unusually full. 


Pror. E. D. Core contributes to the -lmertvan Naturalist for 
July an exceedingly interesting acconnt of the Wyandotte Cave 
and its Fanna, to which weshall probably take an opportunity of 
again referring. Another important article in the same number 
is by Dr. 11. Tagen on Mimicry in the Colours of Insects. Dr, 
Tlagen distinguishes three different kinds of colours as present in 
insects—viz., colours produced by interference of light, colours 
of the epidermis, and colours of the hypodermis. The colours 
produced by the interference of light are only optical phenomena, 
The epidermal colours belong to the pigment deposited in the 
cells of the chitinised external skin or epidermis, and are mostly 
metallic blue, green, bronze, golden, silver, black, brown, and 
rarely red ; they are persistent and never change, either during 
life or after death, 


SOCIETIES AND ACADEMIES 


PHILADELPHIA 


American Philosophical Society, December 15, 1871.—A 
sum of money was appropriated for the planting and preservation 
of a grove of oaks in Fairmount Park, to be called the Michaux 
Grove, in accordance with the will of the botanist Michans,— 
Prof. E, D, Cope read a paper ‘‘ On the Pythonomorpha of the 
Cretaceous Strata of Kansas.” This embraced a synopsis of the 
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species of the order known from all parts of the world, by 
which it appeared that America was its home, only four species 
having been described from Europe. Ile said that the Devezdio- 
saurus of Bunzel had no relationship to the group. The Ame- 
riean species were forty-two, distributed as follows: viz, New 
Jersey Greensand, 15 ; Rotten limestone of Alabama, 7; Chalk 
of Kansas, 17; other localitics, 3. ‘The kansas species were 
referred to Clédastes 3.sp., Auestosaures 4 sp., Holcadus 4 sp., 
Linton 6 sp. Of these Avestosaurus tortor and £. stcnops; 
Holcodus corvphacus and Lf. tectitlus ; and Linton certivostris, L. 
Astespinus, L. glamiferus, and L, crassartus were described as 
new, 

January 5.—Hon. Eli K. Priee read a paper “On some 
Phases of Modern Philosophy,” in which he combated the views 
of the heterogenists and of the evolutionists. In the latter part 


of the subject he opposed the views of Darwin, asserting that | 


the variations seen among domesticated animals aad no paral- 
lel among those in a state of nature, and the fact of their ready 
hybridisation is an indication of their specific unity. He quoted 
Prof. Wyville Thomson to the effect that no transition from 
species to species had ever been observed in palzontological his- 
tory ; and asserted that the variations observed among animals 
on which the developmentalists relied in evidence of their theory 
were few and abnormal, and utterly insufficient for the use made 
of them ; that the origin of man from apes was not supported 
by evidence ; lastly, that the theories of evolution are highly 
injurious to faith and morals, and thus to Christian civilisation. 

Janaury 19.—Mr. Benj. Smith Lyman read a paper on ‘The 
Oil-bearing Region of the Punjaub,” accompanied by a topo- 
graphical map. He pointed ont the tertiary age of the oil-bearing 
strata. —Prof. Cope read a paper on a new Dinosaurian from the 
cretaceous strata of Kansas, which was named Cynocercus tecisis, 
The vertebral articular faces were deeply excavated above and 
below, so as to give them a transverse character.—Prof. 11. 
Ilartshorne read a paper on ‘‘ Organic Physics.” It explained 
that the expression ‘‘organic physics” is as well justified as 
‘organic chemistry” and ‘‘animal mechanics,” for vital force 
is clearly correlated with other physical forces, as heat, light, 
&e,, but the correlation is not identity. Advocates of the con- 
tinuity theory have endeavoured to make it appear to be identity, 
but they will not sueceed ; because the elfects of heat, light, 
electricity, magnetism, and gravitation are known, and they 
always tend (in the absence of life) to an opposite kind of change 
to that which occurs under life force ; namely, they form of C, 
H, N, S, P, &e., compounds of few equivalents and stable equi- 
librium ; while under life force the same elements are made to 
produce compounds of many atoms or equivalents, and of un- 
siable equilibrium. The first are mainly crystalloids, the seeond 
always colloids. The directness of this opposition is especially 
demonstrated by the result of death (arrest of life force), which 
is attended by the resolution of the complex, unstable, colloidal, 
organie substances into more simple, stable erystalloids and 
gases. Eliminating all the functions of living beings otherwise 
explicable, we must restrict the term ‘‘ vital action,” or ‘‘aetion 
of life force ” to the conversion of inorganic into organic material, 
with type-formation or organic construction as its result. It is 
supposable, at least, though not proven, that the assumption of 
particular forms under given cireumstanees is (analogous to crys- 
tallisation) the property of the bioplasm ; z.¢, given the matter, 
the form results as its property or attribute. But chemists have 
never succeeded in making organisable matter by synthesis ; nor 
is it likely that they ever will. All complex organic substances 
made in the laboratory (as urea, by Wohler ; fatty acids, &ec., by 
Berthelot ; and even, if made, erystallisable neurin) are post- 
organie (1 term first used hy the auth 7 suits of the 
duwnward or retrograde metamorphosis ; produced, not by life 
force, as such, but by the composition or balance between life 
force and the other forces. They are not germinal or formative, 
but formed and effete materials (Beale’s terms). The question 
of the possibility cf abiogenesis is not yet finally decided. Crosse 
gave it momentum with his galvanised acarus ; Pouchet and Pas- 
teur have long debated it; Owen, Bennett, Clark, and a few 
others have of late years reasserted it ; Bastian (NATURE 1870) 
makes an elaborate experimental delence of it. We note con- 
cerning it as follows :—() The manipulation (to avoid introdueing 
minute visible forms) requires an almost or quite impracticable 
delicacy throughout. (4) When heat is used, we have always 
the alternative, to conclude that certain minute organisms, 
germs or spores, can resist a higher temperature than was 
supposed, or to conclude that, taking for granted that the 
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heat employed must have killed all germs, new life after. 
wards sprang up, without parentage. All experience makes 
the former much more probable. George Pouchet’s experiments 
with rotifers tend this way. Jeffries Wyman found that, although 
four hours’ boiling would not, five hours would put an end to all 
manifestations of life. Franklin’s experiments (and Calvert’s} 
gave similar results against abiogenesis. Supposing (although 
Huxley does not) that Bastian could{not have mistaken ‘‘ Brown- 
ian’? molecular movements for evidence of life, we yet observe 
that if life sprang up in Bastian’s apparatus, it was such life as 
can exist without air or oxygen; altogether unlike, therefore, 
ordinary world-life. The assertion of Pasteur is justified, that 
the ones probandi lies with abiogenesists, since there is no expe- 
rience of any living form more than ;;, of an inch in diameter 
springing into life out of inorganie matter ; it is therefore vastly 
improbable (needing most cogent evidence to prove), that any 
form less than ,,'53 of an inch in size can be made to spring 
into life from inorganie matter. While abiogenesis is unproved, 
we hold to the conclusion that vital force is not the mere out- 
come or resultant of any or all of the other cosmie forces. How 
does it differ? Of the organie cell, or ‘* physiological unit,” the 
most constant determinable acts or changes are incretion and 
exeretion ; atomic or molecular motion, detinite in results, is an 
essential of life. Must not the motion itself be peculiar? 
More definitely, we find that while in the condensation of matter 
in the (nebular theoretical) formation of the sun and planets 
there was integration of matter with dissipation of force, such as 
heat (IJ, Spencer), life action involves integration of matter 
with accumulation of force (stored up physical force in the plant, 
of Barker ; ‘‘ bottled sunshine,” of some one else). This is a 
striking contrast. Sexual union is closely analogons to chemieal 
union; instead of combustion, it makes construction by de- 
taining products. Again, we notice the analogy between the 
spiral phyllotaxis of plants (opposite leaves a double spiral), 
(whorls two or more, and bilateral symmetry of vertebrates and 
artieulates’and some molluscs, and radial symmetry of radiates 
and ccelenterates corresponding) and the spiral helix of the electro- 
magnet, As the opposite chemical and polar elements of the 
battery are to the current of the helix, so (may be) the polarities 
of the sperm eell and germ cell to the spiral phyllotaxis of plants 
and symmetrical (usually double) organotaxis (a new term) of 
animals. A close (but reversed) analogy exists between heat 
force and vital force. A spark of fire may ‘‘ light,” and so burn 
successively, an indefinite amount of combustible matter. A 
spark of life may animate an indefinite amount, suecessively, of 
organisable matter. The former, combustion, reduces complex 
substances which are unstable to more stable compounds. The 
latter, life, elevates simple substanees to more complex states, 
but with constant transmutation of their forms. Such analogies 
are as yet erude, and do not solve the mystery of life. But the 
facts on which they rest justify and encourage the physieal inves- 
tigation of vital actions, including their study under physics— 
organic physics. Such a view of life is in no manner antago- 
nistie to theism orlto ‘‘teleology,” any more than is the now 
familiar reduetion of digestion, circulation, absorption, &c., to 
the category of chemieal or physical phenomena. All such 
analytical inquiries are moreover, legitimate so long as they are 
accurate, whether they point to biogenesis or abiogenesis, to the 
origin of types by interrupted appearances or by evolution.— 
A discussion on E. K. Price’s paper,) read Jannary 5th, took 
place, in which Prof. Hartshorne, Prof. Lesley, Mr. Price, and 
Prof. Cope took part, Prof. Hartshorne supported the oppo- 
sition to abiogenesis expressed in the paper, on the ground of 
insufficiency of evidence in its favour, but believed in the evolu- 
tion of species. Prof. Lesley objected to the insufficiency of Mr. 
Price’s reasoning against the labours of experts in biological 
seience ; and stated that the more attention he paid to the sub- 
ject the better satished he became that man was descended from 
apes. Prof. Cope stated that Mr. Priece’s paper was in error as 
to the facts. That (1) variability of specific type was even more 
common in nature than under domestication, examples from 
many so-called ‘‘ protean” genera being cited. (2) That some 
wild species did produce fertile hybrids. (3) That transitions 
between species, both at the present time and in past geological 
periods, were common, but were concealed by a universal fetstio 
principi? involved in the practice of naturalists. This consisted 
in uniting distinct forms or species under the head of one species 
as soon as the intervening connections were formed. (4) That 
the known cases of transition were numerous, not few ; and that 
common induction required that we should believe of the un- 


known that which we see in the known, when other circumstances 
are identical. 

Feb, 2.—-Prof. Geo. B. Wood communicated further results 
of his experiments with salts of potassa on vegetation, and espe- 
cially on grain and frnits. We stated that in a field of grain 
deyoted to the experiment, in which the soil had been previously 
exhausted by bad culture, one half was enriched by farm-yard 
manure, the other with the same with wood ashes added. The 
efiects of the latter were especially marked, and much greater 
than with the former. The most striking results were attained 
by the use of the ashes of the poke, Phyfolacca decandra.—Prof. 
Cope read a paper on the Families of lossil Fishes of the 
Cretaceous Strata of Kansas.” The greater part of these were 
shown to be 7%ysestemons Actinopiri, of three families, viz, the 
Sanrotoutit, the Lachyrhisedontide, and the Stratadontidc. Of 
the first, four genera and ten species were described, some of 
them (/%7¢hews sp.) among the most formidablefof marine fishes. 
The peculiarities of the succession of teeth in /orthens and San- 
rocephalus respectively were pointed out. Of Juchyrisedontide, 
one genus and four species were described ; and of Stratodontide, 
three genera and seven species. S¢va/odits was a form provided 
with multitudes of minute shovel-headed iceth. 
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Academy of Sciences, Sept. 9.—M. Faye, President.— 
The first paper was by M. P. Duchartre, on the bulb of 
Lilinm Thomsontanun, &c. The author finds that this Indian 
plant seldom flowers in Europe, and traces this to the facility with 
which it propagates itself by means of off-shoots from the bulb. 
If it is prevented from doing this it flowers well.—a letter from 
P. Secchi followed on ‘‘ Observations on the Variation of the 
Solar Diameter ; Observations of the Protuberances and of the 
Chromosphere ; Observations on the Shooting Stars and of the 
Aurora Borealis observed at Rome on the 10th of August.” 
Father Secchi finds variations of the solar diameter equal to 3, 
4, and even 5 seconds of arc (error of observation less than 0°"5 
arc). There were minimum epochs in July, the beginning of 
September, the middle of November, and the beginning of March 
and April, when the mean diameter was 32’ 1" 5'" ; and maxima in 
the middle of August, the middle of September, and during the 
whole of October and December, and the beginning of Iebruary 
when the mean diameter was 32’ 4” 5". The maxima of 
diameter correspond to the minima of spots and protuberances. 
The next memoir was by M. Max Maric ‘‘On the elementary 
theory of double integrals and their periods ” (continuation). 
A note from M. A. Potier ‘‘On the causes of [Hiptical Polari- 
sation by reflexion on transparent bodies.”—A note from M. 
Th. Gaffield ‘* On the results produced by insulation on various 
kinds of glass,”’ was then presented hy M. Chevrenl.—‘‘ On the 
lines of Summit and of ‘Thalweg” an answer to the observations 
of M. Boussinesq by M. C. Jordan—A note was then read on 
the induction currents developed in the machine of M. Gramme, 
by M. J. M. Gangain.—‘*On Lithnrate of Magnesium, a new 
species of urinary concretion from the ox,” was an extract from a 
note from M. G, Roster.—The empirical formula for the body 
in question is Cy) I[,, N, Mg. O,, it is soluble in boiling water, 
from which it erystallises on cooling.—A note on the Nutoscope, 
by M. Ch. V. Zenger, was presented by M. Yvon Villarcean, 
This was a description of an instrument for illustrating the 
nature of nutation. —Next followed a note from M. Tarry on the 
constitution of the stream of Augnst meteorites.—M. Dumas then 
communicated some observations on the Phi//oxcra custatrin. 


Sept. 16.—M. Faye, President.—The President read a note 
ieJative to a communication from M. llirn on the conditions 
of equilibrium in, and the probable nature of the Saturnian 
rings. General Morin then read a note on Major General 
Mayveski’s ‘*Treatise on Projectiles.” M. Morin states that 
M. Mayveski, in his eleventh chapter, devoted to the considera- 
tion of the penetration of solid bodies and aimour plates by pro- 
jectiles, arrives at the same conclusions as were obtained by the 
Metz Commission, and by Capt. Nolan in England.— ‘* Observa- 
tions on the nature of the various parts of flowers,” by M. .\. 
‘Preen}, followed.—A letter from P. Secchi on the appearance of 
a meteor in the neighbourhood of Rome, and on stellar spectra, 
was then read. The latter portion of the letter was an explana- 
tion of the Kev. Father’s views on stellar types, which he 
explained were not the same as those of Mr. Rutherlurd, as had 
heen supposed by Messrs. Lockyer and Schellen.—M. le Dr, 
Netter then read a paper on the treatment of cholera by the 
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administration of enormous quantities of aqueous drinks in suc- 
cessive doses.—Then followed the concluding portion of M. 
Marie’s paper on the ‘‘ Theory of double integrals and their 
periods.”’—Notes were reccived from M. Pigeon, on cholera; M. 
Charles, on aérial navigation ; M. Bouvard, on the Postulatum of 
Kuclid ; M. Ilervier, on /Ayd/oxcra ; M. (uattari, requesting 
the Academy to examine his aérial telegraphic apparatus 5; and 
M. Le Comte L. Hugo presented the Academy with an engraving 
entitled, ‘*’The sphere is au equidomoid, or a demonstration of 
the pre-eminence of polygonal figures,” which was submitted to 
the examination of M. Ossian Bonnet.—M. Yvon Villarceau pre- 
sented a note by M. Prosper Ilenry, describing the discovery of 
a new planetoid 125 at the Paris Observatory. Observations on 
the ahove by MM. Ludinard, Tisserand, Paul Menry, and Pros- 
per ]enry followed.—An extract from a Report by Dr. Andrews 
on the total eclipse of 12th December, 1571, observed in the 
Yutch East Indies, was also read.—A paper, by M. Ch. V. 
Zenger, ‘‘On the rapidity of transmission of light in simple 
bodies, and on their crystalline form,” followed.—‘ On the 
changes of phase produced by metallic reflexion,” note by M. 
A. Potier, was next read; and then an extract [rom a paper by 
M. Plateau on the measurement of physical sensations, and on 
the law which connects the intensity of these sensations to the 
intensity of the exciting cause, was followed by a posthumous 
note of M. II. Magnan’s, @ profos of two notes by M. Cayron on 
the cretaceous formation of La Calape and Corbitres.—M. Louis 
Faucon sent some observations on /4}//oxera, made by himself 
and M. Gaston Bazille; and another note on the same subject 
and on vine disease by M. I’. I!. Guérin-Meéneville, who beleves 
that every observation tends to prove that the Py Voxera vastatrix 
is only a secondary agent in producing the vine disease now so 
destructive. —M. Yvon Villareeau then presented a note from 
M. Fron on the atmospheric movements which accompanied 
the aurorc: of September 2 and 6, 1872.—-M. Georges sent a note 
relative to the employment of calcic disulphite to the cure of 
vines tainted with oidium, which was sent to the Phylloxera Com- 
mission, 
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MOUZIEAU ON THE FACULTIES OF IAN 
AND ANISIALS 


Etudes sitv les Facult’s Mentates des cl nimaitx coutpardées 
a celles de Homme. Par J. C. Houzeau, Membre de 
VAcadémie de Delgique. 2 vols. pp. 1,008. (Paris: 
Hachette, 1872, London: Williams and Norgate.) 


F this work had appeared a few years ago it would 
have created for its author a considerable reputation. 
Even now, had it been written in Europe after a careful 
study of all the best authorities on the subject, it might 
have been made avery valuable and important treatise. 
But its author tells us—and the fact is clearly reflected 
in its pages—that it has been mainly written during a resi- 
dence in the less cultivated parts of America, without the 
means of consulting the more recent works on the various 
subjects of which it treats. It is true that M. Houzeau is 
a close and acute observer of the habits of animals, and 
he has furnished us with many curious and original 
facts ; but his own observations and experiments are so 
overlaid by vast masses of less trustworthy and often 
irrelevant matter, and are so widely scattered owing to 
his elaborate classification and minute sub-division of the 
subject, that they lose much of their force and impressive- 
ness. 

For a work written under the circumstances here stated, 
it is far too large and too pretentious, It aims at an 
exhaustive treatmeat of the whole series of the actions 
and passions of animals and of man, as illustrating their 
comparative mental nature. It treats in detail of cach 
sense, each habit, each instinct, each custom, passion, and 
idea ; and it discusses so fully the phenomena of language 
and society that the title should have been reversed, it 
being really a study of the niental faculties of Man as 
compared with those of Animals. 

The subject of inquiry, as stated by the author, is, 
“whether the mental faculties of man, of which our 
arts, sciences, and social state are the product, have not 
their germs in the lower animals; whether the several 
parts of our intellectual and moral nature donot insensibly 
and successively appear in the series of the animal king- 
dom.” He assures us that he approached this inquiry with 
no preconceived ideas ; but we may be permitted to doubt 
this when we find him bringing in such forced resem- 
blances, as the rolling of pachyderms in mud with the 
practice of tattooing (vol. i. p. 343), that of ruminants 
rubbing off their hair to the shaving of men (i. p. 348), 
and the existence of neuter insects with the custom of 
castration (i. 351). These and many cther similar cases 
show a determination to find some point of comparison of 
animals with man, which diminishes the effect of the 
numerous real and very cnrious resemblances he has ua- 
doubtedly brought forward. In his chapter on the 
question, whether the power of animals to find their way 
for great distances depends on a special sense, our author 
comes to a conclusion which, althouch we believe it to be 
a sound one, is opposed to the facts which he adduces. He 
believes, for instance, that pigcons traverse an unknown 
country in a direct line, and that doxs and other animals 
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find their way, in cases where neither sight nor smell 
could guide them. But he shows by many minute obsor- 
vations that animals, ¢7 ord¢énary cases, find their way by 
means of the same faculties which man employs to find 
his way, and hence he concludes that they do so Zz a// 
cases. But this by no means explains the more extraor- 
dinary facts he has first adduced. Here we have an 
example of his deficiency of information. He quotes the 
case of the pigeons used during the siege of Paris, and 
evidently believes that all that was done was to take a 
carrier-pigeon from any part of France to Paris, when, 
on being let loose, the bird would infallibly return straight 
to its former abode. He apparently knows nothing of 
the fact that these birds must all be trained by means of 
wider and wider flights over the very country they are to 
traverse ; and that without this precaution, a pigeon, taken 
by a circuitous route from Brussels or from Bordeaux to 
Paris, would no more find its way back to those places 
than would a deaf and dumb man under the same 
conditions, 

In the chapter on the “instinct to use clothing,” we have 
another example of our author's want of rigid impartiality. 
He endeavours to show that some animals use clothing, 
and that some men do not, and that it is, therefore, no 
distinctive character of min. His examples of dressed 
animals are hermit crabs and the larvie of Phryganea and 
Zinea; andalthongh he adduces instances of unclothed 
men, he has in no way accounted for that sense of shame 
which he maintains is not innate, and which yet has, 
even more than the necessity for warmth, led to the prac- 
tice of clothing among so many peoples. 

In the section on the Sentiments and Passions, we have 
an elaborate account of the wars, massacres, and cruelties, 
tortures and human sacrifices, among the various races 
of men, and we find the characteristic remark, that “the 
touching custom of preserving a loved one’s hair is, per- 
haps, only a transformation of the old practice of scalp- 
ing.” We commend this notion to Mr. Tylor, as the x2 
plus ultra of survival of savage practices in our modern 
civilisation. We have also a condensed account of the 
tortures inflicted on their prisoners by the North American 
Indians, which can hardly be surpassed for terrible de- 
scriptive power; but there is no attemp: to find parallels 
to these essentially human attributes among the lower 
animals. 

Although our author has devoted many pages to a dis- 
cussion of the principles on which evidence is ta be 
admitted, and has laid dawn some excellent rnles on this 
subject, he appears to pay little regard to them in his 
own work, He asserts, for instance, without any reserva- 
tion, that “a large number of species of apes have a laugh 
altogether analogous ta ours ;” but the only evidence he 
gives of the fact is that “Turks compare Europeans to 
apes, becanse they laugh like them ;” the grin of anger 
being here confounded with the laugh of appreciative wit. 
In like manner he accepts as an undoubted fact the ex- 
istence of people to whom the use of fire was wholly 
unknown, although the two cases he gives—the Guanches 
of Teneriffe, and the Marianne Islanders—are highly sus- 
picious, and have both been shown by Mr. Tylor (in his 
“ Early Flistory of Mankind,” a book quoted by M. 
Houzeau) to be contradicted by many facts, and to rest. 
on no suflicient authority, 

BB 


470 
Sa 

It is in Section V., on “ Ideas,” that we find some of the 
most curious observations and suggestive remarks to be 
met with in the whole work. Animals we know, go 
mad, and they also vary in their mental capacities, but we 
do not remember any case of idiocy having been recorded 
among the lower animals. M. Houzeau, hawever, tells 
us he had an idiotic dog, which could not take care of 
itself, and which behaved in an altogether strange and 
silly manner. But the most curious thing was that its 
mother observed its mental incapacity, and acted accord- 
ingly. From the time when she ceased suckling it, she 
took great pains to provide its food, bringing it dead birds 
or pieces of meat, “ which she had never done, even for a 
single day, with any of her other puppies.” From this 
observation, and the well-known fact that animals of the 
same species differ greatly in their capacity to receive in- 
struction, our author is convinced that it is only through 
want of observation that we do not mect with mental 
derangements of various kinds and degrees among our 
damesticated animals, The faculties of attention, obser- 
vation, and imitation, exist in a high degree among most 
of the higher animals ; and when we add to these a very 
retentive memory, and a certain amount of direct and 
yoluntary instruction which parents give to their young, 
much may be accounted for which has been iinputed to 
those unknown faculties which are termed instinct. Not 
only does M. Houzeau maintain that the higher animals 
constantly act by means of intellectual processes alto- 
gether comparable to our own, but he extends this view to 
insects. A German naturalist, Gleditsch, relates that he 
one day spitted a toad on a stick, which he fixed upright 
in the ground. A number of burying beetles (Wecrephorus 
zespillo) came around it; but as they could do nothing with 
the toad while in the air, they mined under the base of the 
stick till it fell, and then buried toad and stick together. 
The circumstances were quite abnormal for the Mecre- 
phovi, and they acted exactly as an intelligent and reason- 
ing creature would do. Again, when Pierre Huber placed 
some humble bees (Lombus ferrestr?’s) under a glass with 
a piece of comb so irregular that it would not stand firm 
on its base, they at once set intelligently to work to make 
it secure, some holding it up while others built walls and 
buttresses to make all solid. So, again, when the wasp 
observed by Erasmus Darwin, which could not carry away 
a large dead fly because the wind canght the wings, cut 
them off, and was then able to carry away its prey, it 
acted exactly as an intelligent and reasoning human being 
would act. As our author well remarks, whenever such 
facts are brought forward, the usual cry is—“ What an ad- 
mirable instinct !” but instead of having recourse to so 
miraculous a faculty, able to deal with phenomena oc- 
cutring perhaps for the first time in the experience of the 
race, would it not be more simple to suppose these 
creatures to possess some small portion of our facultics of 
observation, of memory, and reflection? The following 
remarks on concluding the whole subject of instinct are 
well worthy of attention, 

“Tt seems difficult to regard as the effects of a blind 
instinct such actions as spreading out damp grain in the 
open air to dry, and taking care of the eggs and the young 
of captive Aphides. It is difficult to conceive a being 
performing acts so varied and complex, and so bound one 
to the other in a connected series of labours, without any 
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perception of the bond of cause and effect which unites 
them. Animals perform automatically only simple actions 
depending on their immediate wants. But when the end 
requires a large number of preliminary and intermediate 
operations, of a varied character and dependent one upon 
the othcr, can we still suppose the entire line of action to 
be followed out in ignorance and obscurity?” And, after 
stating the fact of the burying beetles, who, after laying 
their eggs in the bodies of small dead animals, bury them 
in order that they may not be devoured by birds and 
beasts of prey, he continues :— 

“Tf we pretend to see only instinct in this action of the 
insect, why should we have recourse to a differcnt faculty 
when man buries his dead? Has not the act of burying 
for immediate end, in the one case as in the other, the 
securing the body from the attacks of carnivorous animals ? 
Is there not at the same time, in bath cases, a more remote 
end which forms the true motive of the act? The faculty 
of invention is doubtless more developed in man than in 
any species of animal ; it is in him more powerful, more 
elevated, and often directed by nobler motives. But these 
differences of quantity and of nobility ought not to blind 
us to the existence of the faculty in various degrees of 
development among many animals” (ii. p. 236). Bearing 
also on this question, we have a curious discussion as to 
the power of animals to appreciate numbers. It is con- 
sidered to be established that the magpie can count four, 
which probably refers to Leroy’s experiment with crows 
(NATURE, iii. p. 183). The mule is supposed to be able 
to count as far as five at least, and this is considered to 
be established by the following observation. There is a 
short branch line of omnibuses in New Orleans, where 
each mule makes the journey five times successively 
before being changed. The veterinary surgeon of these 
animals called the author’s attention to the fact that, 
whereas at the end of each of the first four journeys they 
are silent, as they approach the end of the fifth they 
neigh. But this does not seem satisfactory. The end of 
the fifth journey may well be determined by the estimation 
of mere distance, or of time, or by the sense of fatigue, or, 
what is still more likely, by some preparations for the 
change of mules which may be heard or smelt by those 
arriving. And this is rendered the more probable by an 
experiment tried by our author himself, showing that dogs 
cannot count even as far as two. For three successive 
weeks he repeatcd the same walk with his dogs on each 
alternate day ; yet, although the dogs were always cager 
to go out when their master’s preparations were seen, on 
the last trial, being the tenth repetition, none of them 
showed any knowledge that the day for an excursion had 
arrived. Lut neither is this quite satisfactory, as there is 
too long an interval between each trial, and it rather in- 
volves the recollection of a period of time than of a mere 
number. It can hardly, therefore, be held as proved that 
the lower animals have any sense of pure number. 

Passing on to the consideration of moral and religious 
ideas, our author adduces the usual proofs that animals 
have a sensc of right and wrong, but which really show 
nothing more than that they can be made to acquire cer- 
tain habits through the fear of punishment or the ex- 
pectation of reward. We next find the broad statement 
that the idea of duty is not universal among men, but no 
evidence is offered, except that no one act is held to bea 
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duty universally, or the contrary. But this is to mis- 
apprehend the real question, which is rather, whether there 
is any race of mcn among whom nothing is considered 
a duty. Is there any race with whom there are not cer- 
tain acts which the majority do, or refrain from doing, 
independently of any fear of punishment, but because they 
believe them to be right or wrong? And is there, on the 
other hand, any race of animals whose actions are in- 
fluenced in the same way? We think the answer to these 
questions would show a positive distinction between man 
and the lower animals, which distinction would hardly be 
lessened by maintaining that the idea of duty so defined 
is in savages only the fear of punishment by gods or 
demons, since it will not be maintained that the lower 
animals are ever influenced by such motives. 

Passinz over a curious chapter on the utilisation of the 
lower animals, chiefly by educating and making slaves of 
the anthropaid apes, we come to the subject of language, 
which is discussed in a manner which exhibits the author’s 
defects and merits in a remarkable degree. He thinks it 
necessary to approach the subject by a discussion on the 
fables of speaking stones and plants, of the sounds emitted 
by nudibranch molluscs and fish, the hissing of serpents, 
and the croaking of toads. By interpreting the notes of 
certain birds into words, such as “ Whip-poor-will,” and 
a number of others, he arrives at the conclusion that some 
savage languages have fewer letter-sounds than have those 
of certain animals. The physiology of voice and the con- 
struction of speaking automatons is next sketched, before 
we come to the really valuable part of the chapter, in 
which the variety of sounds and calls of several species of 
animals are detailed, and it is thus shown that they pos- 
sess a language of no contemptible extent. He also main- 
tains that animals understand, or rather learn to under- 
stand, the language of very distinct species. His dogs, 
for instance, perfectly understood his poultry. Cocks and 
hens have one danger signal for the approach of a bird of 
prey, another for that of a terrestrial animal or for man. 
The latter would rouse the sleeping dozs, who would in- 
stantly rush out and bark, while they took no notice what- 
ever of the former. This proves that fowls havea language 
capable of expressing slightly different but closely con- 
nected ideas, and also that dogs soon learn the languages 
of other animals. 

The subject of Hereditary Transmission is very imper- 
fectly treated. M. Houzeau is evidently unacquainted 
with Mr. Galton’s researches, or he would not have 
arrived at the conclusion that “a more or less complete 
transmission of the physical type with independence 
more or less absolute of the intellectual and moral type,— 
such is the law of observation, the law of nature.” 

In his last lecture on “ Sociability” the doctrine is 
boldly advocated that of all animals Ants approach 
nearest to man in their social condition. They represent 
semi-civilised societies; while the highest Apes only 
represent the lowest savage state. The varied modes of 
association among the lower animals and in the human 
race are detailed with great fulness, but with little influ- 
ence onthe generalargument. On the question of the 
affiliation of races, we find some good remarks on the 
comparative value of the useful arts, the food plants and 
domesticated animals, as compared with customs and 
superstitions. The evidence afforded hy the latter is, he 


maintains, absolutely valueless unless supported by the 
former. In the concluding paragraphs of the work are 
some expressions and arguments which seem to show 
that the author is not an evolutionist, and has no clear 
ideas as to whether new specics of animals are now 
coming into existence or not, or as to whether man has 
or has not originated from a lower animal form. This 
leads to an ambiguity and inconclusiveness in the whole 
work which contrasts strongly with the clear and definite 
views of such men as Darwin and Spencer, whose works 
lead us on by many and varied lines of research till they 
converge towards a grand and impressive conclusion. 
The present work cannot for a moment be compared with 
such as these ; but it has special merits of its own, and 
it contains a mass of curious facts, acute observations, 
and sound reasoning, which fully entitle its author to take 
high rank among philosophical naturalists. 


ALFRED R. WALLACE 


GANOT’S NATURAL PHILOSOPHY 


Popular Natural Philosophy. By Ganot. Translated by 
E. Atkinson, Ph.D. (Longmans and Co.) 
ee is a good elementary book, giving the first prin- 

ciples of the subjects with which it deals in a clear 


) and concise manner, with very few unnecessary words. 


The work is not an abridgment of Ganot’s “ Elements of 
Physics,” but is founded on Ganot’s “ Cours Elémentaire 
de Physique,” of which it is not a mere translation ; but 
additions and alterations have been made by Dr. Atkin- 
son, with the view of rende*.ng it more fit to serve the 
purpose for which it is designed, namely, to act as a 
“text-book of physics for the middle and upper classes 
of boys’ and girls’ schools, and as a familiar account of 
physical phenomena and laws for the general reader,” 
The book is very well adapted for these purposes. It is 
entirely free of mathematical formule, which, though but 
sparsely used in Ganot’s “ Physics,” are still an insuper- 
able barrier to the use of some portions of that work by 
the non-mathematical reader. The subjects treated of are 
the same as those in Ganot’s “ Physics,” namely—the 
properties of matter, hydrostatics, pneumatics, acoustics, 
heat, light, magnetism, and electricity. The treatment of 
these subjects is, however, not only more elementary but 
somewhat less comprehensive than in the larger book, 
The engravings of the instruments and of the experiments 
detailed are good and suggestive, and calculated to be of 
assistance not only to the learner but to the teacher. 
There is, however, a good deal of what is superfluous in a 
considerable number of the illustrations, and a few of the 
illustrations themselves are unnecessary. It is, perhaps, 
over-refinement of criticism to object to the superfluity of 
embellishment in Fig. 140, in illustration of a speaking 
tube. (By the way, how exceedingly small the fire is !) 
Fig. 139 seems quite unnecessary in explaining the experi- 
mental determination of the velocity of sound by the 
Bureau of Longitude of Paris. 

Although, however, there may be a good deal of what is 
superfluous in the illustrations, there is nothing which is 
misleading; but, on the contrary, they are in all cases 
calculated to leave a correct impression of the point in 
question on the mind of the reader. Fig. 349, however, 
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of the aurora borealis hardly deserves such a favourable 
criticism. 

As usual with almost all treatises on Natural Philo- 
sophy, we have to find fault with the character of the very 
few remarks which are devoted to terrestrial magnetism ; 
but we know ofno elementary book which deals with that 
very interesting subject sufficiently, and of hardly any 
which deal with it correctly. 


The explanation of the principle of the telegraph is very 
lucid, and the diagrams connected therewith are exceed- 
ingly well adapted for enabling the learner to grasp the 
principle. The accompanying pair of diagrams in illus- 
tration of the principle of Morse’s Telegraph leave hardly 
any verbal explanation necessary, 


Diagrams of a self-explanatory character, and which, 
to a certain extent, stand in place of words, form a very 
useful feature in an educational text-book. 

Jas. STUART 


OUR BOOK SHELF 


Fuhrbuch dev kaiserlich-konisglichen geolosisthen Reichs- 
austalt, No.1, 1872. Band xxii. (Wien.) 


Tuts part of the Year-book contains three papers devoted 
to the mining industries of Austria. In one of these— 
“On the Future of Mining in Austria,” by Constantin 
Freih. v. Beust, we have concise and interesting sketches 
of the several mineral-bearing regions of Bohemia and 
Moravia, as also of the various rock formations of the 
Alpine districts which are metalliferous. The author 
comes to the conclusion that mining in Austria is capable 
of vast development, there being oodly stores of silver, 
lead, zinc, iron pyrites, and even perhaps of gold, w hich 
only require encrgy and enterprise to win them. The 
same writer contributcs a second paper, “On the Dircc- 
tion of the principal Veins in the non-Hungarian Lands 
of the Austro-IHungarian Monarchy.” Franz Ritter v. 
Haucr also gives some account of the ironstone pone) 
by the Styrian Iron Company near Eisenerz, fe emi 
‘Tietze has along and able memoir on the * oat and 
pal.contology of ‘the southern regions of the Banat moun- 
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tains (Hungary). The descriptions of cretaceous and 
liassic fossils, many of which are of species new to science, 
and the illustrative plates that a:ccompany the memoir, ate 
well worthy the attention of paleontologists, in’ the 
Mincralogische Mittheilungen, edited by Prof. Tschermak, 
we have, amongst a number of other papers, one by Prof. 
Inostranzeif of Petersburg, giving the results of his exa- 
mination of certain limestones and dolomites as bearing 
on questions of metamorphism. Prof. A. Exner, of 
Vienna, also contributes a “‘ Chemical Examination of 
the Meteorites of Gopelpur.” Other papers by M. Websky, 
A. Brezina, and F. Babanek, on mineralogical subjects, 
will serve to sustain the reputation acquired by our Ger- 
man friends in a department of science which has far too 
few votaries in this country. 


The Aletric System of Weights and Measures + an Ad- 
dress delivered before the Convocation of the Uni- 
versity of the State of New York, at Albany, August 1, 

lovin) siby Mredenclaran e: Barn: til, SAT IOb, LL 
President of Columbia College, New York City, &e. 
(New York, 1872.) 


PRINCIPAL BARNARD was appointed, in 1871, by the 
Trustees of the University of the State of New York to 
attend a meeting of the Convocation of that University, 
who were adverse to the introduction of the Metric 
System, and to enlighten them as to its real nature, and the 
immense advantages that would flow from its adoption. 

He scems to have performed his duty with great ability, 
and we hope with equal success. This volume contains 
a revised edition of that address, with considerable addi- 
tions in the form of notes and appendices. Principal 
Barnard gives a very lucid account of the origin and 
nature of the metric system, narrating the recent progress 
of meteorological reform, and answering with what ap- 
pears to us unassailable arguments the “objections com- 
monly urged to its universal introduction into all civilised 
communities. One appendix contains a lony, inte- 
resting and uscful dissertation on the Unification of 
Moneys, with some well-arranged information on what 
has already been prepared and done. In another ap- 
pendix he describes and discusses the various experiments 
which have been made to fix on a standard for measures 
of capacity. His third appendix is on the legislation of 
Great Britain and of British India in regard to the metric 
system ; and his last appendix contains some very inte- 
resting, and what many will deem astonishing, statistics on 
the extent to which the system has been already adopted. 
From this we learn that France, Spain, Holland, Belgium 
(and their colonies), Portugal, Italy, the North German Con- 
federation, Greece, Roumania, British India, and nearly 
the whole of the countries of Central and South America, 
have adopted the metric system in full; they represent a 
population of 336,419,595. Wurtemburg, Bavaria, Baden, 
Hesse, Switzerland, Denmark, Austria, and Turkey, re- 
presenting a population of 84,039,209, have adopted metric 
values ; while in Great Britain and the United States, 
containing a population of 70,373,091, the system is still 
permissive. In Sweden and Norway (population in 1867 
5,897,159) the decimal division has been adopted without 
the metric values. Thus the peoples already decidedly 
enlisted on the side of the system include a total popula- 
tion of about 420,000,000. This looks hopeful, and there 
seems no doubt that this rational system of weights and 
measures will ere long be universally adopted. One very 
remarkable fact the author mentions in confirmation of 
this. At the close of last century, the simple measure of 
length called the foot had not less than sér¢y different 
values—probably many more—actually in use in dif- 
ferent parts of Europe ; in 1567, there could be found only 

elvht of this disc class surviving. We would re- 
Bohtecnc Dr. Barnard’s book to all who wish to possess 
a clear and intelligible account of the system and its 
many advantages within a moderate compass. 


Oct. 10, 1872] 


IIE HISEIES TO) AGEUR VRID COM 


[ Tbe Editor does not held himself responsible for opinions expressed 
by Ais correspondents, No notice is taken of anonymous 
communications. } 


Oceanic Circulation 


As some of your readers may be misled by Mr. Croll’s reiterated 
and uncontradicted assertions, that he has demonstrated the 
fallacy of the doctrine of Oceanic Circulation advocated by me, 
1 think it right that they should be made aware that these asser- 
tions receive no support from the physicists and engincers, who 
must be much better judges than either Mr. Croll or I can be, as 
to the value of the «utr on which his computations are based. 
Ilis arithmetic may be perfectly correct ; but if his fundamental 
assumptions are wrong, or inapplicable to the case, his demon- 
stration utterly fails. 

The report, now in the press, which J have presented to the 
Royal Society, as to the Decp-sea Researches, on which I was 
occupied during the autumn of last year, contains my reply to 
Mr. Croll’s argument. And I profited by the unexpected delay 
in its publication to bring the principal points of that reply before 
the Mathematical and Physical Section of the British Association 
at its recent meeting, with the view cf eliciting the opinion of the 
authorities there assembled, as to the soundness of my argument. 

I do not think that I claim too much in saying that this opinion 
was given by Sir William Thomson, and other distinguished 
physicists, most explicitly in my favour. 

Ifaving also had an opportunity of bringing the question under 
the consideration of Mr. [lawksley, whose experience as a 
hydraulic enginecr is probably second to that of no one living, 
I found him entirely of ny mind; and Sir John Rennie has 
repeatedly expressed himself as altogether concurring with me. 

So far as I know, therefore, Mr. Croll, in his reiterated asser- 
tion that water will of find its own level—for that, in plain 
Inglish, is the position he takes—stands “alone in his glory.” 

‘Vhe facts which 1 embodied in a paper presented at the same 
mceting to the Geological Section, in regard to the contrast of 
temperature between inland seas and the ocean with which they 
communicate, scem to me inexplicable on any other view than 
that of a dup wuderflow of Polar water towards the Equatorial 
arca3 and this necessarily involves, as its complement, an «fer 
How from the Equator towards the Poles. 

When Mr. Croll shall have given some other va¢forale of these 
facts, he may fairly claim consideration for it. At present I 
venture to submit that all the facésat present known are in my 
favour ; and that Mr. Croli’s asserted refutation is purely ¢/ev- 
retical, 


October 4 WILLIAM B, CARPENTER 


Consciousness and Volition 


TN an interesting review of Lankester’s ‘‘Comparative Lon- 
gevity in Man and the Lower Animals,” which recently appeared 
in the 72s, is the following sentence :—‘* Once commenced, its 
continuance (that of the act of walking) is quite involuntary, and 
may even be unnoticed by the consciousness.” I am anxious 
to ascertain, from those readers of NaTuRE who have paid 
special attention to psychology, whether this is, in their opinion, 
a correct statement of the condition of the mind during such an 
habitnal act as that of walking, There are undoubtedly certain 
actions of the body, those denominated reflex, which are per- 
formed without any exercise of the will whatever ; but these are 
all cither momentary, or, if continued, are nearly uniform and 
unchanging. To me it scems impossible that any action which 
is constantly varying can be wholly involuntary. Take, for in- 
stance, the motion of the fingers in wriling: we are absolutely 
unconscions of the exercise of the mental faculties by which each 
successive change in the position of the pen is regulated ; but yet 
is it not certain that each up-stroke and down-stroke is the conse- 
quence of a separate effort of the will? ‘There is here an evident 
connection between the state of mind at the time and the action 
of the body ; and by what other means is it possible to suppose 
that the mental act which conceives the word we are writing can 
convey its instruction to the fingers? Certainly not by any pro- 
cess of instinct. A better instance perhaps is in the motion of 
the muscles of the face and throat in speaking. These muscles 
are entirely under the control of the will; and every separate 
motion of them must surely be effected by a distinct voluntary 
effort, of which however we are entirely unconscious. ‘The same 


NATURE 


473 


scems to me the case in walking. When we sway the body out 
of the perpendicular in turning a corner, I am at a loss to 
understand how this can be performed involuntarily, The ex- 
planation seems to me to be that consciousness cannot, so to 
speak, work so fast as volition, and therefore cannot take cogni- 
zance ofa large numbcr of rapidly successive acts of the will. 
The question is not so much one of a nice metaphysical 
distinction as simply of a correct use of terms, although 1 am 
afraid I am opposing the views of such high authorities as Hux- 
ley and Carpenter. We have been made familiar with the term 
Unconscious Cerebration. Is there not also an enormous field 
of Unconscious Volition ? 
London, Sept. 28 


ALFRED W. BENNETT 


Phosphorescence in Fish 


I HAVE noticed the phosphorescence in fish on two occasions. 
Once on a calm night, wind light and sea smooth, in the S.F. 
trades, lat. 18° S., a shoal of porpoises was playing about under 
the hows of the ship, and darting under her keel fora space of 
nearly half an hour. Each looked like a piece of burnished 
silver on bluc velvet. They presented the most beautiful appear- 
ance, We were not within “soundings.” Every wavelet was 
covered with phosphorescence during the whole of that night, 
before and after the porpoises were scen. 7/ey manifestly could 
not have been the cause of this. As I leaned over the side and 
watched them, it seemed to me that their phosphorescence re- 
sulted from the condition of the water. Off the coast of South 
america, in about lat. 22° S., long. 30° W., weather much the 
same, a small shark accompanied the ship for some time, and 
presented the same appearance. ‘The sea was brilliantly phos- 
phorescent. ‘he fish could be seen deep down. In both cases 
I saturated paper with the sea water. When dry the microscope 
failed to detect any organic matter, nothing but crystals. 

it, Church Row, Ilampstead ARTHUR NICOLS 


On a Measuring Apparatus for Direct-Vision Spectro- 
scopes 


> THERE are few who possess Browning’s ‘‘ miniature,” or other 
small direct-vision spectroscopes, but must have felt the want of 
some means of measuring the positions of spectral lines ; and, 
indeed, little useful spectrum work is possible without it. I 
think, therefore, a description of a simple arrangement I have 
used for some time for this purpose may prove useful. 

In the ‘‘ miniature ” spectroscope the outer face of the prism is 
inclined to the axis of the instrament at an angle of abont 40°. 
Opposite this a hole of about 2 mm. diameter is drilled in the 
sliding tube, care being taken to avoid injury to the prism. It 
is obvious that, through this aperture, lateral objects will be 
visible superimposed on the spectrum. If now a scale be set up 
opposite to the hole, it will be clearly seen, and the lines may be 
easily measurcd by it. The most convenient scale is one of 
transparent lines on a dark ground (photographed on glass from 
a scale drawn in black upon white paper), and illuminated by a 
Jamp behind. A paper scale, preferably drawn in white upon 
black paper, may also be employed. In this case a common 
retort-stand clamp serves conveniently to hold the spectroscope, 
while the scale is laid horizontally on the table below. A sheet 
of paper, may be substituted for the scale, and the instrument 
used as a camera-lucida. Observation of faint spectra will be 
much assisted by shading extraneous light with black velvet, and 
covering the scale on paper with a black sliding screen, with an 
aperture through which only onc or two divisions of the scale can 
be seen at once. A double scale, of which one gradation cor- 
responds with the upper and the other with the lower edge of the 
spectrum, is also advantageous. 

With a miniature spectroscope, and scale of millimetres at 
25cm, distance, the separation of Na and Li is about 13 divi- 
sions, and can easily be read to o°2 mm, 

The arrangement would, I think, be very applicable to the 
microspectroscope. The sinall hole is no inconvenience in ordi- 
nary use, and can easily be covered by the finger or by a small 
piece of black paper inserted in the tube. 

In conclusion, I would urge the necessity of noting a sufficient 
number of reference lines at cach observation, and the desira- 
bility of reducing measurements to the wave-length scale, for 
which purpose Dr. Watts’ ‘‘Index of Spectra” will be found 
invaluable. 


North Shields lTenryY R. PROCTER 


NATORE 


[Oct 10, 1872 


Cat’s Toes 


Ar the village of Cookham-Dean, near Maidenhead, there 1s 
arace of cats having more than their normal complement of toes. 
They generally have six toes on the fore feet, and the usual num- 
ber on the hind fect ; but | saw two individuals which had six 
toes on each foot, and others which had seven toes on the fore 
feet, and either five or six on the hind feet. The stock, as far as 
Ican learn from the not over-bright natives, appears to have 
originated about seven or eight years ago in the person of a 
“Tom” having six toes on each of its feet. I should think there 
are now a score or more living in the village. 

Harpenden, Sept. 19 


KR, LYDEKKER 


NEW INSTRUMENT FOR THE PRODUCTION 
OF OZONE 


le the American Fournal of Science and <Arts for 

July 1872, Prof. A. W. Wright, of Yale College, 
describes a simple apparatus for the production of ozone 
with electricity of high tension, and intended for use with 
the Holtz electrical machine. ‘The apparatus consists 
of a straight glass tube about 20 centimetres long and 
having an internal diameter of 2°5 centimetres, the two 
ends being stopped with corks covered on the inner side 
with a thin coating of cement to protect them from the 
action of the ozone. Through the axis of each cork is 
inserted a glass tube of about 5 millimetres calibre, and 
7 centimetres in length, having a branch tube inserted 
perpendicularly at the middle, and long enongh to permit 
a rubber tube to be slipped upon it. The outer ends of 
the tubes themselves are closely stopped with corks, 
throngh ;which are passed straight thick copper wires 
carrying suitable terminals at their inner ends, and bent 
into a ring at the others. They are fitted so as to make 
tight joints, but to allow of motion in order to vary the 
distance between their inner ends. One of these wires 
carries a small ball, the other terminates in a disc with 
rounded edge, set perpendicularly to the axis of the tube, 
and so large as to [eave an annular space of some two or 
three millimetres breadth around it. The gas is admitted 
throngh one of the branch tubes, and escapes from the 
other after having passed through the whole length of 
the tube. 

“In using the apparatus the wires must be connected 
with the poles of the machine in such a manner that the 
disc becomes the negative terminal, as this arrangement 
gives the greatest degree of expansion and diffusiveness 
to the current. On turning the machine, and adjusting 
the ball and disc to a proper distance, a nebulous aigrette 
surrounds the latter, quite filling the interval between it 
and the wall of the tube, while the part of the tube 


between the disc and ballis crowded with innumerable | 
hazy streams converging upon the positive pole, or simply | 


causing the latter to be covered with a faint glow. A 
current of air or oxygen sent into the tube must pass 
through this, and ozone is very rapidly produced, and in 
great quantity. The condensers are of course not used 
with the machine, when this apparatus is employed. 
“The great quantity of the ozone, as well as the case 
and rapidity with which it is produced, render the appa- 
ratus especially serviceable for use in the lecture-room,” 


CHE PRENCH ASSOGIAZION FORVEGE 
BUDA FR NIA (OLE SOVIB AN CIE: 


F a good start in life is as serviceable for a society 
as for an individual, the French Association for 

the Advancement of Science must be considered as 
highly fortunate. There has already appeared in NATURE 
a short account of its first meeting at Bordeaux, and of 


the papers read there ; but the impressions of one of its 
invited guests may not be altogether without value or 
interest. 

Confessedly the French was framed on the model of 
the British Association, and doubtless there was wisdom 
in that; but our friends across the Channel showed thcir 
wisdom also in making no servile copy, but endeavouring 
to modify our plans, so as to suit their national character 
or special requirements. The reception-room, the card 
of admission with a map of the town on the back, the 
various sections in the morning, the discourses in the 
evening, the municipal hospitality, all reminded us 
strongly of our own mectings ; yet there were some dif- 
ferences that could not fail to strike an English visitor. 

In the first place, it was not so popular an assembly. 
This arose partly from its constitution. There are two 
kinds of membership ; there are the foundation members, 
who have qualified by taking one or more shares of 500 
francs each, and subscribers who pay 20 francs for the 
meeting or a life composition, By enrolling these mem- 
bers a large society was created with a large capital 
before ever the first place of meeting was named, And 
very quickly was this accomplished ; for it was only about 
Midsummer of last year that M. Friedel talked with M. 
Wurtz as to the best means of extending knowledge 
through the departments of France, and it was only last 
Midwinter that the project was nearly shipwrecked by 
the sudden and lamentable death of M, Combes, in whose 
rooms the first meeting had been held, and who had been 
named the provisional president ; yet by the aid of large- 
hearted friends, such as MM. D’Eichthal and M. Menier 
(“ Chocolat-Menier”), the promoters of the movement 
were able to announce in April a sufficient capital to start 
with, and before the meeting at Bordeanx the Association 
numbered 700 members, and possessed 1.40,000fr, 

No provision had been made for ladies’ tickets, so 
when the mecting opened there was a sombre uniformity 
of black coats. But the English visitors brought ladies 
with them ; there was a learned lady, who was believed 
to be writing for the press, and another, Madame Hureau 
de Villeneuve, followed her husband’s paper on the 
Steam-engine by reading one of her own on the Flight 
of Birds. Encouraged by these, several other ladies 
made their appearance, and brightened the later meetings. 

The accommodation afforded by Bordeaux was singu- 
larly good. The brilliant concert-room of the great 
theatre (which is historically interesting from the National 
Assembly having been convened in it during the German 
war) was given as the reception-room ; and all the meet- 
ings were held in the Ecole Professionnelle, a large build- 
ing just erected in a very substantial manner by the 
Philomathic Society, with funds bequeathed for the pur- 
pose. This new edifice contains a large lecture-room, 
which served well for the gencral meetings, and no end of 
good class-rooms, which accommodated the eleven sec- 
tions into which the Association was divided. It is in- 
tended for the instruction of the working classes of the 
neighbourhood in the natural sciences, modern languages, 
drawing, &c., and so the sittings of the large scientific 
body were a good inauguration of its future work. 

The great subdivision of the sections naturally gave rise 
to but small audiences in each, As far as | could judge, 
the chemists and the anthropologists were in greatest 
force; few naturalists or geologists of eminence were 
present. The sectional proceedings had more the charac- 
ter of a sitting of one of our learned societies than of a 
morning gathering at the British Association ; but besides 
a couple of hours thus devoted to more abstruse points of 
science, there was an afternoon sitting at which subjects 
of more general interest were brought forward. ‘This 
came intermediate in character, as in time, between the 
morning sections and the evening discourses 3 and it is a 
fair matter for consideration whether it might not be ad- 
vantageously copied by us. 
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The papers seemed on the whole superior to those 
brought forward at our Association, at least there were 
fewer communications of trivial importance, or old sub- 
jects warmed up afresh. Our neighbours, however, find 
discussion a difficult thing; it is apt to degenerate at 
once into a conversation between two heated opponents. 
There was evident also a want of order, punctuality, and 
respect for authority ; previous arrangements were altered, 
or the decisions of the chair set aside, in the coolest man- 
ner. A want of proper organisation arose from the fact 
that Ml. Claude Bernard, the president, never made his 
appearance on account of ill-health; but M. Cornu. the 
general secretary, was a host in himself; and as M. de 
Quatrefages has accepted the presidentship of the next 
meeting at Lyons, and Prof. Wurtz, whose energy and 
good nature were unfailing at Bordeaux, is to occupy the 
post of honour the year following, we may hope that the 
young Association will quickly get over the diseases of 
infancy. 

Festivities were not wanting. Chief among these was 
a grand reception by the Mayor at the Hatel de Ville, but 
I may specially mention a ¢éjeuner given by the French 
chemists to their brethren from England and Belgium, 
Holland and Spain. Some of us also will never forget 
the private hospitality we met with. 

Tut the excursions were the great feature of the mecting, 
and in them the copy certainly surpassed the original. 
They played a most important part in the proceedings ; 
Saturday and Tuesday were wholly devoted to them; 
and they took place on Sunday, on Monday afternoon, 
and through the three days after the close of the sittings. 

There was the expedition to Arcachon, where the szvans 
not only strolled about the pretty watering-place, but 
studied natural history at an aquarium which, unlike that 
at Brighton, was a very unpretending building, but well 
stocked with interesting marine animals, and paid an 
especial visit to the oyster-beds that have been formed on 
sandbanks in the middle of the land-locked sea in front 
of the town. Here we traced the growth of the favourite 
mollusc from the spat on tiles, till it was large and plump, 
and we had explained to ns the difficulties of its cultiva- 
tion, and the ravages committed by a murex called Ca/- 
maillot (1 am spelling at random) and by the hermit 
crabs. There was an antiquarian expedition to Perigueux 
and Les Eyzies, where, on each side of the valley, the 
limestone cliffs are fissured with caverns, in which men 
lived, and worked in flint and bone, at that remote period 


when reindeer and mammoths roamed over the soil of | 


France. There was an expedition to see the new “docks” 
and huge engincering works of the Garonne, which M. 
Joly carefully explained; and there was a larger excur- 
sion by boat and rail down the Gironde to the open sea, 
where geologists had an opportunity of inspecting the 
cliffs of chalk and flint, and then the Tertiary strata, 
beside discussing the subsidence of the Gascon shore, and 
the shifting of the sandhills, and seeing how they are now 
prevented from swallowing up villages and churches as 
they did of old. 

But the great excursion was the final one, which ex- 
tended over three days, and was unique in my experience. 
Twenty members of the Association were officially depnted 
to report mainly on the industrial establishments of the 
Landes and Lower Pyrenees; and any other members 
were welcome to join the party. Thus was secured a 
good nucleus of really scientific men, while the expedition 
had a serious purpose, and it was evidently to the advan- 
tage of the establishments visited that we should be well 
received. The Landes, as is generally known, is a large 
tract of country which, until lately, was a marsh of sand 
scarcely capable even of affording pasture; but now it is 
reclaimed, and the centre of thriving industries. Forests 
of pine (PZxzs niavitima) have been planted for hundreds 
of milcs, and the trees are regularly scored for turpentine ; 


heather supplies food for myriads of bees. At Labouheyre 
we inspected the means employed for separating the rosin 
from the turpentine, and the machinery for impregnating 
the pine wood with sulphate of copper, so as to fit it for 
railway sleepers and telegraph posts; and though the 
thermometer was at 32’ C. (say go’ F.) in the shade, and 
anything you like to imagine in the sun, we also went 
carefully over some blast furnaces that are used principally 
for reducing by charcoal the Spanish iron ores which, 
being free from sulphur and phosphorus, yield an excellent 
metal. 

Here the party was sumptuously entertained by M. Alex- 
andre Leon ; and from this staze special trains or special 
carriages were placed freely at our disposal by the Com- 
pagnie du Midi. The next place visited was a primary 
school at Morcenx, for the gratuitous instruction of the 
children of their evzf/oyés, which had been carried on by 
M. Surell the former, and M. Simoa the present director 
of the Railway Company. We found the boys at military 
drill; we took part in the distribution of prizes, the As- 
sociation itself giving a reward to the best boy and girl ; 
and as scientific men, we were particularly interested in 
the good provision for “object lessons,” the chemical and 
galvanic apparatus, and the care with which the children 
were taught the rudiments of physical and physiological 
science. Rejoicing at this proof that the reclamation of the 
Landes was not confined to the soil, we pursued our way to 
Dax, and spent Friday night at the Thermal Baths, where 
we enjoyed the hospitality of Drs. Larauza and Delmas, the 
physicians of the establishment. The springs of nearly 
boiling water that gush from many parts of the contorted 
strata under the town were duly examined, and so were 
the deposits of rock-salt that were accidentally discovered 
a year or two ago, and which promise to prove an im- 
portant source of wealth. 

From these hot springs we travelled southwards across 
the Spanish frontier to Irun, and then a good walk through 
beautiful scenery took us among the granite mountains to 
the mines of Bidassoa. Here we saw how large faults in 
the primzeval rock are filled with crystallised carbonate of 
iron, and how the rich ore is won. 

Returning into France, where, through the kindness of 
M. D’Eichtal, a dinner was awaiting us, the expedition 
found its way back to Bayonne ; and, doubtless, on the 
morrow some of the party visited the pre-historic camp 
and the ancient abodes of the Troglodytes, according to 
the programme; but the chemists generally preferred a 
quiet day at Biarritz. 

J. H. GLADSTONE 


Ae SPIE OLS CLE NBEUCIGON TRO Vis /sne 


Fe if in atonement for a prolonged neglect, the study of 
the organisation of fossil plants is now receiving 
wide-spread attention. The task first undertaken by 
Henry Withan has now been shared by many observers. 

The result is that we already possess a much more com- 
plete acquaintance with the ancient vegetation of the 
globe than we did even a few years ago. But whilst this 

is undoubtedly true, it is equally so that wide ditferences 

of opinion on important points still exist amongst those 
who have taken a leading part in this investigation. 
Thus, M. Brongniart and Dr. Dawson believe that the 


| Sigillariee were Gymnospermous Exogens; whilst Mr. 


Carruthers and myself are convinced that they were 
Lepidodendroid Cryptogams. In common with Prof. 
Schimper and Mr Carruthers, I regard the whole of the 
Calamites as Cryptogamic plants, having Equisetaceous 
affinities; whilst M. Brongniart, M. Grand-Eury, and, 
perhaps partially, Dr. Dawson, deem some of them to be 
Equisetaceans, and others Gymnospermous Exogens. 


maize and other crops are grown ; and the undergrowth of Mr. Carruthers and Mr. Binney regard the fruits known 
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by the name of Volkmannia BinneyZ to be the cones of 
Calamites. On the other hand, whilst I do not deny that 
such may possibly be their nature, I contend that we 
have neither proof noreven probable evidence sustaining 
this idea. Dr. Dawson says that Asterophyllites and 
Annularia are very distinct plants, Mr. Carruthers 
affirms that they are not. M. Grand-Eury and myself 
contend that Asterophyllites is wholly distinct, both 
in type and organisation, from Calamites. Mr. 
Carruthers believes that Asterophyllites and Annu- 
laria are alike the foliage of Calamites. It would 
be easy to multiply illustrations proving the cxist- 
ence of these opposite conclusions on important 
points amongst those observers who havc enjoyed the 
best opportunities of forming reasonable opinions on 
such subjects. 1t is sufficiently obvious that some of us 
must be in error on these questions ; possibly each of us 
is so in a greater or less degree ; but when we regard the 
scientific status of the observers to whom I have referred, 
leaving inyself out of the question, I ask, are they men 
whom we can accuse lightly of carelessness or ignorance? 
Must we not rather infer that each man has observed 
special facts leading him to his own conclusions, and that 
what we wantis a careful comparison of such facts with 
those which have led our fellow-labourers in an opposite 
direction to ourselves? Whatever may be the explanation 
of these discrepant opinions, surely our mutual duties arc 
clear. If any of us thinks that his fellow-labourer has 
made mistakes (and who has not) let him say so openly, 
and not suggest the idea by indulging in deprecatory in- 
sinuations. Let his opposing argzmentim be ad rent, and 
not aed hominem. Further, let it be ad vent and not ad 
alteram rem. Let it not rest upon mere analogies, which 
may or may not be sound, Let us not reject a conclusion 
before we know all the facts from which it is drawn, 
merely because we think we have reason to deem it an 
impossible one. We have all lived to see many such 
conclusions take their places as undoubted truths. 

One source of danger on these “points, in the case of 
fossil botany, arises from the circumstance that though 
the ancient types of vegetation bear definite relations to 
the living ones, very remarkable differences present them- 
selves in the combinations of the vegetative and repro- 
ductive organs in the two cases. Who, for instance, could 
have anticipated, from his knowledge of living plants, 
such an union of the usual vegetative organs ofa cycad with 
an altogether anomalous reproductive system as we sce in 
li wlamsonia gigs. Many such examples will occur to 
those familiar with the subject. Hence, whilst a knowledge 
of living plants is absolutely indispensable to the student 
of fossil botany,—he cannot have too much of it—we 
must not allow our knowledge of recent combinations of 
vegetative and reproductive structures unduly to bias our 
judgment as to what may occur amongst fossil plants. 
Whilst we fully recognise the persistence of types, we 
must equally recognise the wonderful modifications which 
they have undergone in primeval times. 

The conclusions to which these views lead me are very 
simple ones. The complex problems of palccophytology 
require harmonious and trustful co-operation amongst 
observers if truth is to be discovered. Let us supply this 
in the spirit of cordial fellow-labourers, and not as rivals 
in pursuit of a fleeting reputation which cannot be shared 
with others, We shall never raise ourselves by pulling 
others down. 1] will not quote the special expressions that 
are present to my mind whilst penning these lines ; but it 
would be easy to do so, and to show that no possible 
benefits can accrue to science from their use. We can 
easily correct our mutual errors, we cannot so easily 
sooth wounded feclings, or restore shaken confidences. 
We aim at being the high priests of nature ; let us try to 
banish all disturbing personal and selfish influences from 
the temple. 


These words of warning may appear superfluous, be- 
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cause they embody mere truisms, equally applicable to 
every branch of human inquiry, or impertinent, secing 
that in the fervour of earnest work, I may have erred in the 
same way as my neighbours. The fact is, that, like others 
of my earlicr fellow-workers, 1 am rapidly approaching the 
autumn of life, and peace and hannony now appear more 
precious to me than they did in bygone years, when 
youthful ambition was alike active and inconsiderate. 
Happily ours are not pursuits which require us to cry v@ 
victis / Just in proportion as we meet our opponents ina 
loving and harmonious spirit, without abandoning, in any 
degree, our earnest contention for what we believe to be 
truth, shall we, in our declining years, review our past 
labours with satisfaction and not with sorrow.—Sve esto. 
W. C, WILLIAMSON 


DISTRIBUTION OF HEAT IN THE 
SPECTRUAL 


Peer. J. W. DRAPER has communicated to S7//imran’s 

Fournal of Science and Art for September a very 
important article under the above heading. After dctail- 
ing a series of experiments on the distribution of the heat 
of the whole visible spectrum, of the more refrangible 
and of the less refrangible region, by rock-salt, flint-glass, 
bisulphide of carbon, and quartz, he thus sums up the 
results :— 

“The important fact clearly brought into view by these 
experiments is, that if the visible spectrum be divided 
into two equal portions, the ray having a wave-length of 
5768 being considered as the optical centre of such a 
spectrum, these portions will present heating powcrs so 
nearly equal that we may impute the differences to errors 
of experimentation. Assuming this as true, it necessarily 
follows that in the spectrum any two series of undula- 
tions will have the same heating power, no matter what 
their wave-lengths inay be. 

“Put this conclusion leads unavoidably to a most im- 
portant modification of the views now universally held as 
regards the constitution of the spectrum. When a ray 
falls on an extinguishing surface heat is produced, but 
that heat did not pre-exist in the ray. It arose from the 
stoppage of ether waves, and is a pure instance of the 
conversion of motion into heat—an illustration of the 
modern doctrines of the conservation and transmutation 
of force. 

“From this point of view the conception that there exist 
in an incident ray various principles disappears alto- 
gether. We have to consider an incident ray as con- 
sisting solcly of ctherial vibrations, which, when they are 
checked by an extinguishing substance, lose their «7s 
viva The effect that ensues depends on the quality of 
the substance. The vibrations imparted to it may be 
manifested by the production of heat, asin the case of 
lamp-black, or by chemical changes, as in the case of 
many of the salts of silver. In the parallel instance of 
acoustics clear views have long ago been attained, and 
are firmly held. No one supposes that sound is one of the 
ingredicnts of the atmosphere, and it would not be more 
incorrect to assert that it is somcthing emitted by the 
sounding body than itis to affirm that light or heat, or 
actinism, are emitted by the sun. 

“The progress of actino-chemistry would be greatly 
accelerated if there conld be steadfastly maintained a 
clear conception of the distinction between the mechanism 
of a ray and the effects to which that ray may give rise. 
The evolution of heat, the sensation of light, the produc- 
tion of chemical changes, are merely effects—manifesta- 
tions of the motions imparted to ponderable atoms— 
and thesc in their turn can give rise to converse results, 
as when we gradually raise the temperature of a sub- 
stance the oscillating movements of its molecules are 
imparted to the ether, and waves of less and less length 
| are successively engendered,” 
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SCOTTISH BOULDERS 


pe first Report of the Committee appointed to collect 

statistics as to boulders, has been recently issued by 
the Royal Society of Edinburgh, and contains much that 
is interesting both to the geologist and archeologist. The 
first object of the committee, and that to which their 
labours have as yet been solely directed, has been to 
ascertain the districts in Scotland where any remarkable 
boulders were situated. Their second object will be to 
select those which might be deemed worthy of preserva- 
tion, with the view of requesting landed proprietors and 
tenants of farms not to destroy them. The committee 
sent out a printed list of queries, applicable to boulders 
apparently above 20 tons in weight, one of the querics 
being directed to ascertain the occurrence of “kaims” 
or “eskars,” #.c. long banks of sand orgravel. The follow- 
ing are some of the most important results educed by the 
inquiry :— 

“1. From a tabular list we learn that Aberdeenshire 
possesses the largest number of boulders, and also the 
boulders of greatest magnitude. Ross and Cromarty 
stand next, then Perth, Argyll, Inverness, Kirkcudbright, 
and Forfar. 

“2, In regard to size, the largest boulder,reported is one 
of granite, in the Parish of Pitlochry, called ‘ Clach Mhor’ 
(big stone), being about cight yards square, and estimated 
about Soo tons, There are two boulders between 500 and 
600 tons weight, one in Ross, the other in The Lewis. 
There are three boulders, between 200 and 500 tons, seven 
between 100 and 200 tons, twenty between 50 and Ioo. 

“3, With regard to the nature of the rocks composing 
the boulders, the largest reported are of granite, theugh 
there is one known to the convener of the committee, still 
larger, of conglomerate, in Doune parish, The most 
numerous are composed of compact greenstone; but 
these are generally of small size. The next most nuinerous 
class are of grey granite. There are also many of gneiss, 
graywacke, and conglomerate. 

“ 4, The boulders reported generally differ in regard to 
the nature of the rocks composing them from that of the 
rocks of the district in which they are situated ; and, in 
many of the reports, reference is made to the district from 
which the boulder is supposed to have come. Thus, 
in those parts of Perthshire, Forfarshire, and Kincardine- 
shire where the Old Red sandstone formation prevails, 
and over which multitudes of granite, gneiss, and con- 
glomerate boulders are lying, most of the reporters have 
no hesitation in pointing out that the parent rock is in 
the Grampian range, lying to the north or west. Soalso 
in Wigtonshire, where the graywacke formation prevails, 
and on which many boulders of grey granite are lying, 
the general opinion is that they came from the granite 
hills of Kirkcudbrightshire. 

“3. The boulders mentioned in the reports are of various 
shapes. Some approach a cube, well rounded of course 
on the corners and sides. That is the shape mostly 
possessed by granite boulders. Others again are of an 
oblong shape, and this is particularly the case with whin- 
stone and graywacke boulders. <A point of some im- 
portance occurs in regard to oblong-shaped boulders. The 
direction of their longer axis, in the great majority of 
cases, is stated to coincide with the direction in which 
they have come from the parent rock, when the situation 
of that rock has been ascertained. Thus in Auchterarder 
parish, there is a boulder 10 ft. long by 6 broad, the longer 


axis of which points north-west. In Auchtergaven parish | 


there is a granite boulder to ft. long by 8 ft. broad, the 
longer axis of which: points due north. 
Forfarshire, there are two large granite boulders, the one 
14 ft. by 9 ft., and the other 13 ft. by 9ft., the longer axis 
of which points north-west. In each of these cases the 
reporters seem satisfied of the situation of the parent 
rock, and in each case the longer axis of the boulder points 
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towards it. It appears, also, that where there are natural 
striations or ruts on the boulders, these almost always run 
in a direction parallel with the longer axis ; and that when 
there are strize crossing these the number of such oblique 
Strix: is comparatively few. 

“6. Notice in the reports is taken of the remarkable 
positions occupied by some boulders, Thus, the Arden- 
tinny report refers to a large boulder called ‘Clachan 
Udalain, or the nicely balanced stone, so called, as the 
reporter states, because ‘it stands on the very edge of a 
precipice, and must have been gently deposited there.’ 
On lona, near the top of the highest hill in the island, 
which is about 250 feet above the sea, there isa great 
boulder of granite. There is no granite in the island. 
The nearest place where that rock occurs is in the Ross 
of Mull, &c., with an arm of the sea intervening. 

“7, With regard to kaims or long embankments of gravel 
or sand, there are twenty-three parishes reported to the 
Committee as containing them. They appear to be most 
numerous in Aberdeenshire, Forfarshire, and in the east 
of Perthshire. In Kemnay parish there is a kaim said to 
be 21 miles long, running east and west. In Airlie parish 
there is a kaim 2 miles long, also running east and west. 
In Fettercairn parish, Kincardineshire, and also in Tarbet 
parish, Ross-shire, there are several kaims parallel to, and 
not far distant from, one another.” 

The committee procced next to notice points of archiv- 
ological interest connected with boulders, andare surprised 
at the large number of them possessing names by which 
they are known in the districts to which they belong. The 
names may be classified under several heads :—First, 
there are names having reference to the agency by which 
the boulders were supposed to have come into the district. 
Second, there are names indicative of the use to which 
boulders were put. Third, there are names making the 
boulders commemorative of certain events. Fourth, some 
boulders form such prominent landmarks that they have 
been used to mark the boundaries of estates, parishes and 
counties, and are still in many parts of Scotland recog- 
nised as-atiording evidence on that subject. On these 
poinis the committee give some very curious information 
which must be highly interesting to archeologists, and 
indeed to all who take an interest in the history of the 
race. 

Great numbers of boulders have legendsattachedto them, 
one of the commonest being that the boulder was thrown 
to the spot where it les by some giant, demon, or even by 
“ Auld Nickie Ben” himself, for some wicked purpose of 
course ; and it is very interesting to notice, that almost 
invariably, the place from which the legend says the huge 
stone was thrown, is the nearest spot containing the for- 
mation to which the boulder belongs. It is well known 
that, as a rule, boulders differ from the formation on or in 
which they are found, and in reference to what we have 
just mentioned, the place from which the giant or devil 
took his throw is often at a very considerable distance, 
sometimes on a different island, For example there is a 
large conglomerate boulder near the top of a hill, in the 
island of Edag, one of the Orkneys, which goes under the 
name of the “Giant’s Stone.” The legend says it was 
flung by a giant from the island of Stronsay ; now there 
isno conglomerate rock which could have supplied the 
boulder in Edag, though there is in Stronsay. 

The British Association at its last meeting so highly 
approved of the scheme of the Royal Society of Edin- 
burgh, that it appointed a committee of some of its most 
influential geologists to carry out a similar scheme for 
England and Ireland. 

The committee are very anxious that the boulders re- 
ported on should be examined by experienced geologists, 
who may be visiting the districts where they are situated, 
and are willing to lend the reports they have received on 
condition that the results of the inspection be made known 
to the committee, 
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ON TIE FERTILISATION OF A FEW COdt- 
AION PAPTILIONAICEOUS FLOIVERS 


[Nore ro Eprror.—Tue enclosed paper was writtea in the 
autunin of 1869, and then submitted to Mr, Darwin. With 
his usual kindness he encouraged me to proceed with it ; 
and with his usual thoroughness he advised me to make 
it more complete than it is before giving it to the public. 
At the same time, he Jent me various publications con- 
taining articles on the subject of fertilisation, and, amongst 
others, some by the Itahan botanist, Delpino, who has 
done so much in this field. I fonnd that he had in two 
or three publications in the years 1567 and 1868, anticipated 
most of the observations contained in Lhe accompanying paper ; 
anl [ praposed to myself to attempt a xdswaF of what had 
been done of late years in the matter of fertilisation of flowers 
Ly Delpino, Hildebrand, and others, But this, though a 
labour of love, is a greater labour than I can manage, and 
other calls have grown upon me. I therefore send the paper 
to you as it slands, begging that this note may be prefixed in 
order that I may not be thought to be appropriating Delpino’s 
observations. —T. 11. F., Ocloder 1872.] 


FTER reading Mr. Darwin’s book on Orchids and 
his papers on Lythrum and Primula, I made some 
notes on the fertilisation of Phascolus and some of the 
Campanulacee, which had the good fortune to meet 
with his approval, and which he had the kindness to send 
for publication to the Annals and Magazine of Natural 
'listory, where they appcared in October 1868. The com- 
parison of Phascolus with other Papilionaceous flowers led 
me to think that Mr. Darwin’s fertile ideas might receive 
aany illustrations from the structure and functions of 
this beautiful and interesting tribe ; and the following 
are observations made during the summer of 1869 upon 
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Fig, 1.—Pisune saticncm (Common Pea) (peduncle and pedicels). 


a few of the commonest of them. 1 am painfully con- 
scious how imperfect want of time, of opportunity, and 
cf knowledge has left them ; and how many points there 
are, even in these few flowers, which require a much 
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more careful inquiry. Indeed, every new flower has its 
own peculiarity ; and almost every new peculiarity suggests 
the observation of facts in other flowers not previously 
noticed ; so that the task is endless. Again it is difficult 
to feel sure of a conclusion unless the whole process of 
fertilisation by insects can be watched, and to a dweller 
in towns, ignorant of insects and thcir habits, it is im- 
possible. If, however, these observations should lead to 
further inquiry and discussion, they may not be uscless. 
The flowers in question are /’7suur sativum, several 
species of Lathyrus, Vicia, and Phascolus, Robinia pseud- 
sleacia, Wistaria, Ouobrychis sativa, Trifolium repens 
and ZY. pratense, Lotus carniculatus, Lupinus, Ononis, 
sluthyllis, Ulex, Genista, Sarothamnus, and Cytisus, 
Pisum sativuni, or Common Pea,—The blossoms are 
generally two upon a common peduncle, and cach 
flower has a scparate short pedicel (see Fig, 1), The 
peduncle generally approaches the perpendicular and 
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Fig. 2.—D¥%sum sadivunuet (milure flower). 


maintains its position through the stages of bud, blos- 
som, and pod, except that it gets stiffer. The short 
pedicels, however, change their position twice. In the 
bud they are bent down so that the base of the 
calyx is uppermost, and the upper edge of the folded 
vexillum lowest. In this stage the large calyx covers 
with a weather-proof awning the tender blossom. As the 
flower opens the pedicel straightens itself ; and when the 
blossom is fully open it is quite straight, and at an angle 
of 45° tothe peduncle. The effect of this is to raise the 
flower so that the keel and wings become almost horizon- 
tal, whilst the showy limb of the vexillum, bent upwards 
from the claw, displays a perpendicular face (see Tig. 2). 

The wings are slightly attached to the keel at the base 
of their hmbs; and the limbs project outwards and a 


Fig. 3.—Péstar satin (lateral view of pistil and staminal tube, with 
calyx and corolla removed, and tenth stamen separated), 


little upwards in front of and above the keel, so as to 
make an excellent lighting place for insects. The keel 
1s boat-shaped, recurved at the anex, and the lower edges 
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are joined together from the base to the apex. The stamens 
are diadelphous, the filament of the tenth stamen being 
separate at the summit and base, and separable in the 
middle (sce Fig. 3). They are of nearly cqual length, 
the pollen is abundant and rather moist, and is shed at 
the time the blossom expands. The upper parts of the 
filaments are stiff cnough to keep their place, but not so 
stiff as the style. The lower parts of the filaments form 
a stiff tube, expanded towards the base, $9 as to leave a 
large cavity round the base of the ovary. This cavity is 
abundantly supplicd with nectar. On cach side of the 
tenth stamen at its base, there is a wide aperture, through 
which apertures, on removing the vexillum, this cavity 
with its nectar is casily seen (see Fiz 4). 
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Pic. 4.—Pisume sation (ront view of stam‘aal tube, with tenth stamen, 
front showing apertures into nectary on each side the tube). 


The style is at right angles to the horizontal ovary, and 
curves towards the vexillum at the top. The stigma is at 
the extremity, and faces outwards and upwards towards 
the vexillum. On the inside for some distance below the 
stigma it is clothed with stiff hairs, which are set so as 
to point upwards towards the stigma (see Fig. 5). The 
style appears to be formed by two folds of the carpellary 
leaf, which bend outwards from the point where the style 
joins the ovary, so that the outer side or back of the 
style which lies towards the suture of the keel, and which 
has no hairs on it, is formed, not of the outer suture of 
the carpel, but of the edges of these folds. 

At the time the flower opens the stamens have shed, 
or are shedding, their pollen, which lies in an abundant 
mass at the apex of the keel around and above the stigma. 
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Fic. 5.—-Désese s.ctiosne (piscil). 


The back of the stiff elastic style almost touches the 
keel ; and on pressing down the wings, which, as above 
noticed, are attached to the keel, the back of the style, 
which has no hairs, is pressed against the keel, whilst the 
brush on the front and sides of the style sweeps the moist 
pollen upwards and pushes it out of the apex of the keel 
and against any object which is entering the flower, and 
to which the pollen, being moist, will adhere, On re- 
moving the pressure the parts take their place again, 
whilst on repeating the pressure the same process may 
be repeated, until the whole of the pollen in the upper 
part of the keel is brushed out. 

As soon as the flower closes and before it withers, the 
pedicel again droops, the flower becomes pendent, and 
the calyx again acts as a pent-house to the young pod 
(see Fig. 1), 

Now, undoubtedly, the stigma of one of these flowers 
is always covered with its own pollen ; but if self-fertili- 
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sation were the rule, the elaborate structure I have de- 
scribed is meaningless, whilst if the purpose is that 
insects shall carry the pollen from flower to flower, it 
becomes a curiously elaborate and complete piece of 
mechanism having a special object. The change- of 
position of the flower by the bending, straightening, 
and second bending of the pedicel, so that the ten- 
der opening bud and the young fertilised ovary are 
protected from rain and cold; whilst the open blos- 
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Tic 4 —Lathyrus 


keel and pirti'). 


} som displays itsel in the most attcactive and con- 


venient form anid position for insects; the con- 
spicuous vexillum ; the wings, forming an alighting place ; 
the attachment of the wings to the keel, by which any 
body pressing on the former must press down the latter ; 
the staminal tube inclosing’{nectar, and affording by 
means of its partially free stamen with apertures on cach 
side of its base, an open passaze to an insect seeking the 
nectar; the moist and sticky pollen placed just whicre 
it will be swept out of the apex of the keel against the 
entering insect; the stiff elastic style so placed that on 
a pressure being applied to the keel, it will be pushed up- 
wards out of the keel ; the hairs on the style placed on 
that side of the style only on which there is space for 
the pollen, and in such a direction as to sweep it out ; 
and the stigma so placed as to meet an entering insect,— 
all these become correlated parts of one elaborate mechan- 


F.c. 7.—Lathyrus lrtzyotius (Everlasting Pea). 


ism; if we suppose that the fertilisation of these flowers 
is effected by the carriage of pollen from one to the 
other. 

I have, however, not observed the bees or other insects 
at work on these flowers, whilst they are to be found in 
abundance on the neighbouring broad beans and scarlet 
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runners. 
insects ? 

Lathyrus odoratis.—This is, so far as the above 
functions are concerned, so like Pisum, that it is scarcely 
worth while to dwell on the differences. In colour and 
smell, of course the difference is great, and_ consequently 
in the attractions for different insects. The changing 
position of the pedicels; the brush to the style; the 
frec or partially free stamen, and the nectar inside the 
casc of the staminal tube, and the openings into that 
tube, are the same (scc Fig. 6). 

Lathyrus macrorhizus, is, so faras 1 have observed 
it, similar. 

Lathyrus pistyormis is like the othcr Lathyri in the 
above points, cxcept that in the long raceme of flowcrs, 
the whole peduncle, and not only the pedicels of the sepa- 
rate flowers, is pendent in the bud. It stiffens and 
becomes upright as the blossoms open, and the pedicels 
also stiffen and become horizontal. After flowering the 
peduncle remains stiff and upright, but the pedicels droop. 


Fic. 8.—Phasvolus madtzflorus (Scarlet Runner). 


Lathyrus pratensis, — The fertilising apparatus is the 
same as in the above Lathyri. 

Lathyrus sylvestris, or latifolius, or Everlasting Pea.— 
Here the many-flowered raceme is itself upright, whilst 
the pedicels bend, straighten themselves, and again hend, 
asin Pisum (see Fig. 7). In the fertilising apparatus the 
mechanism is the same as above described, with the ex- 
ception that there is a very decided obliquity in the keel 
and in the style, though not so decided as in the following. 

Lathyrus grandijlorus.—In this flower the peculiarities, 


as distinguished from the above-mentioned Lathyri, are as | 


follows :—The pedicels bend, straighten, and bend them- 
selves again, as above mentioned; but the effect generally, 
if not universally, is to make the large showy vexillum, and 
not the keel, horizontal. The vexillum, consequently, and 
not the keel, would be the natural alighting place for an in- 
sect. The wings are at right angles to the vexillum, and the 
recurved point of the keel projects between them and ever- 
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hangsthe vexillum. An insect alighting on the vexillum,and 
thrusting itself towards the nectary, must push the wings, 
and with them the kecl, upwards, and make the style and 
the pollen come out ; but they will come out downwards 
on to the back of the insect, and not on to his thorax or 
belly. 

Another peculiarity is that the keel, and with it the 
style, is very oblique, and the upper part is flattened, and 
is twisted so that the back of the style does not press 
against the keel. Correlatively both sides of the style are 
well furnished with hairs, and both sides equally operate 
in sweeping the pollen out of the keel. In this respect 
Lathyrus grandiflorus seems to show a gradation towards 
Phaseolus. 

Phaseolus multiflorus, or Scarlet Runner.—In the posi- 
tion of the blossom whilst flowering, in the nectar-holding 
cavity of the stamina] tube, and in having an entrance 
to the cavity by the separation of the tenth stainen, this 
flower resembles Lathyrus and Pisum, but it offers the 
following peculiarities (see Fig. 8) :— 

The pedicel of the bud before flowering is perpendicular 
and stiff, and the bud consequently upright ; the pedicel 
becomes rather more horizontal as the flower opens, and 
in blossom the wings are horizontal, whilst after flowering 
the pedicel becomes quite horizontal, and the pod gradu- 
ally sinks, and ultimately becomes pendent. Correla- 
tively, there is no large pent-house of a calyx, as in Pisum, 
to protect the young blossom ; but the same object seems 
to be effected by the smooth, strong, thick vexillum, the 
edges of which are in the bud closed valvately over 
the tender folded interior petals; whilst in the bud 
of Pisum the whole of the petals, whilst sheltered by the 
calyx, are tender and unclosed, The young pod of Phase- 
olus, also unlike the thin glabrous pod of Pisum, is thick 
and covered with short hairs. 

The kecl, which in some Lathyri is very oblique, is in 
Phaseolus so twisted, and has its edges so joined, as to 
form an imperfect tube containing the stamens and style ; 
it makes with them nearly two complete spiral turns, and 
its mouth points obliquely downwards. The stiff, elastic 
style is clothed with stiff hairs or bristles, forming a cir- 
cular brush at the point in the tube where it is surrounded 
by, and in contact with, the moist, sticky pollen of the 
mature anthers. The stigma is on the lower side of the 
style, just appearing at the mouth of the tube, is sticky, 
and ts clothed with fine hairs. 

The filament of the tenth stamen is entirely separate 
from the others, and is furnished with a sort of tooth or 
appendage on the outside, upon pressing which the stamen 
is drawn back, and free access is given to the nectar- 
holding cavity. On the other hand, there is no such 
aperture on each side of the base of the tenth stamen as 
there is on each side of the base of the semi-adherent 
filament in Pisum and Lathyrus. 

A bee lighting on the wings, or rather on the outer 
wing, opens for himself a way to the base of the flower. 
At the same time, the wing being attached to the spiral 
tube of the keel, he pulls it outwards, the consequence of 
which is that the stiff style is thrust outwards and at first 
downwards, so that the sticky stigma first touches the 
entering insect and sweeps from his proboscis any pollen 
he may have brought from other flowers. As he passes 
further, the stigma protrudes further, turns upwards, and 
the brush of the style, loaded with the sticky pollen of 
its own anthers, sweeps against, and leaves its load on, 


| his proboscis, with which he departs for other flowers. 


The mechanism of this flower is truly wonderful. For 
further details I could refer to papers by Mr. Darwin in 
the Gardener's Chronicle of October 24, 1857,and Novem- 
ber 14, 1858, and to the notes of my own in the Axxals and 
Magazine of Natural History, October 1868. 

Phascolus vulgaris is similar to P. mulfiflorus. 

T. H. FARRER 


(To be continued.) 
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Dr. T. Sterry Hunt, F.R.S., for more than twenty-tive 
years an officer of the Geological Survey of Canada, has re- 
signed his position there, and goes to Boston to the Massachusetts 
Institute of Technology, where he is to fill the chair of Geology, 
left vacant by the resignation of Prof. William B. Rogers. Ile was 
to enter upon his new duties on October 7. 


THE examination whichhas been held in common by Mag- 
dalen and Merton Colleges, Oxford, for scholarships in Natural 
Science, terminatcd on Saturday, when the following elections 
were made :—To demyships at Magdalen College, value 95/., 
for five years: Mr, W. J. P. Wood, Clifton College; Mr. C. 11. 
Wade, The Owens College, Manchester. Toa postmastership at 
Merton College, value Sof, for five years: Mr. W. II. Jones, 
Derby. 


THE centenary of Linnzus’s death will be celebrated at Stock- 
holm on the roth of January, 1$73, when a statue of the great 
Swedish naturalist will be unveiled, 


THE Meteorological Congress will meet next year at Vienna, 
and the meeting will bea very important one, for which the 
one recently held in leipzig was only a preparation ; the con- 
dition of the Continental observatories and. of the large British 
enes will then form a graye subject for discussion. 


WE learn from Zes Afondes that the construction of meteoro- 
logical observatories on the summit of the Puy-de-Dome is now 
about to commence. ‘Two observatories, connected by a tele- 
graphic wire, the one in a pavilion of the faculty at Clermont, 
the o her on the summit of the mountain, £, #60 metres above the 
lower one, will show every moment the difference of meteoro- 
logical condition between the plain and the upper regions of the 
atmosphere, The money allotted to this purpose is 100,000 
franes, one half being furnished by the town and department, the 
other half by the State. 


THe Commissioners of Ter Majesty’s Works and Public 
Buildings intend to distribute this autumn, among the working 
classes and the poor inhabitants of London, the surplus bedding- 
out plants in Battersea, ITyde, the Regent’s, and Victoria Parks, 
and in the Royal Gardens, Kew. If the clergy, school com- 
mittees, and others interested, will make application to the 
Superintendents of the Parks nearest to their respective parishes, 
or to the Director of the Royal Gardens Kew, in the cases of 
persons residing in that neighbourhood, they will receive early 
intimation of the number of plants that can be allotted to each 
applicant, and of the time and manner of their distribution. 


THE Annual Fungus Exhibition was held in the Council Room 
of the Koyal ITorticultural Society, on Wednesday the 2nd inst. 
There were several extremely good collections, both of the edible 
and poisonous kinds, many of the rarer edible species being well 
represented, while some of the commoner ones were almost 
entirely absent. Tvrizes for the best collections were given by 
Mr. W. W. Saunders, F.R.S. 


AN exhibition of uscful insects and their products, and also of 
noxious insects, with samples of the injuries caused by them, or- 
ganised by the Central Society of Agriculture, and under thie 
patronage of the Minister of Agriculture and Commerce, will be 
held during this month in the Luxembourg Gardens in Paris. It 
will comprise silkworms and their cocoons of cvery species, with 
samples of thrown and raw silk ; apparatus for silk culture ; 
with the manufacture and raw product of bees, and apparatus 
for bee culture ; a collection of noxious insects, and apparatus 
suited for their destruction ; other useful insects ; collections of 
mammals, insectivorous birds, and reptiles,!/&c. The pro- 


gramme of the exhibition*may be obtained of the Secretary of 
the Society of Agriculture, 59, Rue Monge, Paris. 


THE Journal of Botany records the death, after a short illness, 
of a well-known Continental botanist, Andreas J. Oersted, Pro- 
fessor of Botany in the University of Copenhagen. He had 
travelled and collected largely ia Central America, and had 
written much, especially on cryptogamic botany. 


Dr. FIcuLer, of Gratz, editor of Martius’s ‘* Flora Bras- 
ilicnsis” Nas accepted the appointment of Professor of Botany at 
Kiel, Holstein. No change will be involved in the publicatioa 
of the great Flora. 


AQUARIA seem to be quite the rage at the present time. A 
new large aquarium is to be built at Great Yarmouth on the 
north beach. A space of seven acres has been granted by the 
Corporation a short distance to the left of the Britannia Pier, 
and here, in addition to the aquarium, gardens will be laid out, 
and a museum and gymnasium built. 


THE fine new Guildhall Library is almost completed, and will 
be open free to the public very shortly. 1n addition to the 
Library proper, the basement will be used for carefully storing 
the old charters and records belonging to the Corporation, and 
a handsome room, 80 ft. long by nearly §0 ft. wide, will be de- 
voted to the Museum, and it is hoped will become a receptacle 
for all the objects of antiquarian interest found in the City of 
London. Above the Museum is the Library proper, a noble 
room, 120ft. long by 5oft. broad, and nearly 6oft. in height. 
The open oak roof will be highly ornamented and enriched, and 
the windows will be filled with stained glass, the two chief win- 
dows being presented by the London and Middlesex Archwo- 
logical Society, and by the inhabitants of the Ward of Alders- 
gate. 


THE first session of the New University College of Wales at 
Aberystwyth was to open to-day (Thursday). The educa- 
tional staff will at present consist of the Principal, a Pro- 
fessor of Classics, 2 Professor of Mathematics and Natural 
Philosophy, and a Teacher of Modern Languages. Arrange- 
ments will be made as soon as practicable for lectures in Geology, 
Chemistry, and other cognate subjects. The Principal is the 
Rev. Thomas Charles Edwards, M.A., to whom application for 
admission must be made. An examination will be held at the 
beginning of the session, when several exhibitions of 20/7. cach 
will be awarded. 


WE have received the prospectus of The Owens College, 
Manchester, for the session 1872-73. The most important new 
arrangement is the separation of Geology and Paleontology from 
Natural Tlistory, and the establishment of a separate Chair, 
which is filled by Mr. Boyd Dawkins, F.R.5. © Animal Physiv- 
logy and Zoology, and Vegetable Vhysiology and Botany, re- 
main under the charge of Prof. W, C. Williamson, F.R.S. The 
Manchester Hoyal School of Medicine is incorporated with The 
Owens College. 


Tue courses of lectures in connection with the Franklin In- 
stitute for the winter session £872-73, to be held in the Iall of 
the Franklin Institute, Philadelphia, will comprise Experimen- 
tal Chemistry, Mineralogy, Metallurgy, Hygiene, Physics, Tech- 
nical Chemistry, Fire, and Photography. 


Ir is proposed to incorporate the courses of evening lectures on 
scientific subjects delivered at the Polytechnic Institute into an 
institution to be called the Polytechnic College. They are 
largely attended by young men, many of them engaged during 
the day in shops. 
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Tie following scientific lectures will be delivered in connec- 
tion with the Newcastle-upon-Tyne Literary and Philosophical 
Suciety during the session 1872-73. ‘* The Progress of Solar Re- 
search,” by J. N. Lockyer, F.R.S., Oct. 21 and 23. ‘* New Illus- 
trations of Divine Contrivance in Nature,” by Prof. S. Haughton, 
M.D., Oct. 28 and 30. ‘* Water; its Nature, Circulation, and 
Functions,” by Prof. D. Page, LLD, Nov. qand 6, ‘The Life, 
Character, and Work of Faraday,” by Dr. J. 11. Gladstone, 
F.R.S., Nov. 18 and 20. “On Stellar Astronomy,” by Prof. 
R. Grant, Dec. 6 and 13. “Oil Coals, Oil Shales, and il 
Wells,” by A. Taylor, Dec. 16, 18, and 20. ‘On Polarized 
Light,” by W. Spottiswoode, F.R.S., January 29, and 31, 
1873. ‘‘ Early Moral and Political Condition of Mankind,” by 
BeBe tylor, kao. heb. 5 and ad 


Lecrurts will be delivered during the ensuing session in con- 
nection with the Oldham Literary and Philosophical Society, on 
the following subjects :—‘‘Star Depths,” illustrated by Oxy- 
hydrogen Lantern and Photographic Sides, by R. A. Proctor. 
“Flame,” illustrated by experiments, by Prof. J. Ul. Core. 
** Balloon Ascents for Scientific Purposes,” by James Giaisher, 
F.R.S. ‘*The Origin of the British Flora.” by L, C. Miall, 
‘*The Caverns of Devonshire,” by W. Pengelly, F.R.S, 
**Sand, Gravel, and Clay; or, an Arctic Climate in Britain,” 
by J. E. Taylor. ‘* Folk-Lore of Natural History,” by Robt. 
Holland. This will be the second session, the first having been 
decidedly successful. 


THE distribution of the prizes and certificates in the Guildford 
Science Classes took place on September 20, under the presi- 
dency of Lord Midleton. The classes have been very successful 
during the past year, the members under instruction in the various 
subjects amounting to seventy-seven, against forty-four in the 
previous year ; and the proportion of certificates awarded being 
larger than the average of all England. Guildford is showing in 
the institution of these classes an example that might well be 
followed by other towns whose opportunities are greater. We 
are sorry, however, to learn that up tothe present time the com- 
mittee has entirely borne the brunt of the elementary expenses, 
not one sixpence having been contributed by the public of Guild- 
ford during their three years’ existence, This is not as it should 
be. Probably in time onr country towns will learn that their 
own interest is involved in cultivating a knowledge of science. 


THE <I stronomical Register for October contains the first in- 
stalment of an article on astronomical allusions in Homer, Dante, 
Shakespeare, and Milton, [lomer and Dante being treated of in 
the present number with great care and fulness of knowledge. 
The subject is an interesting one, and we believe Mr. G. J. 
Walker’s treatment of it will be of service towards a history of 
the progress of man’s knowledge of the heavens, 


From the same periodical we learn that the new dome for the 
Edinburgh Observatory, alluded to in a recent number of 
Narurg, is now erected, and admirably fulfils all the expecta- 
tions formed of it, such as increased space inside, greater ease 
of revolution, larger and more easily worked shutter, better ven- 
tilation, and freedom from vibration and bumping, 
cutious quality was a very vicious propensity of the old dome, 
partly from its being mounted on cannon balls, which enabled it 
to roll in every other direction as well as in that of the line ot 
railway, whercin it was wanted to roll; and partly from the un- 
precedentedly windy and stormy cxposure of the Edinburgh 
Observatory on the summit of Calton Ulill The new dome, 
therefore, may be considered a very creditable piece of engincer- 
ing, and a decided success on the part of Mr. Howard Grubb. 


We learn from the 2yitish Medical Fournul, that 300 young 
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Russian women have claimed admission as students in medicine 
and surgery at the newly opened Medical School of St. Peters- 
burg. The number of admissions being fixed, however, at 70, 
there will be a great many disappointed. 


Tué Volcano of Santorin, when last visited in October 1871, 
had ceased giving the small eruptions which had been common 
almost without intermission since the great eruption of 1866, and 
the summit of the crater, covered with great blocks of lava, pre- 
sented the same appearance as in 1707. A little steam was still 
escaping, but this seemed due almost entirely to the vapour of 
water condensing on the cinders covering the cone. In the 
north the fumerolles were still active, and all around the stones 
were covered with sulphur. At the S.E. point the volcanic 
activity had not completely ceased, but had greatly diminished, 
All this would show that the eruption lad entered on its last 
stage, and after a period of great central activity in 1866-67, 
accompanied by a diminution of activity in 1869-70, it is now 
again assuming a condition of rest and quietude, 


THE completion of the Australian Land Telegraph is a great 
scientific feat, for by it London is now within afew hours’ com- 
munication with Adelaide and all the other centres of population 
on the Australian continent. Whilst the Suez Canal, the Mont 
Cenis Tunnel, and the Pacific Railway, are undoubtedly great 
and stupendous works, the carrying of a line of telegraph across 
the uninhabited and almost unknown interior of Australia for 
1,00 miles is a great result, especially when performed single- 
handed by the colony of South Australia. Some interesting disco- 
yeries have been made during its progress. The river Roper has 
now been ascertained to be a noble river, and the only one in 
Australia navigable for large sea-going steamers and ships for 
Ico miles from the sea, and some apparently very productive 
gold fields have also been found. 


AURORE BoREALES have been very conspicuous lately. On the 
25th of August one was seen at Thurso and at Hcrnésand in the 
Gulf of Bothnia and feebly also at Lisbon.—On the 26th at Sévres 
and also at Stockholm.—On Sept. 2, at Sevres, Stockholm, 
Reval and Windaw.—On Sept. 3, at Sévres, Paris, Hernésand, 
and Rome.—On the 4th, at Sévres, Paris, London, and Arch- 
angel. —On the sth, at Sévres and Paris. —On the 6th at [lerné- 
sand, So that there have been in Europe, during the period from 
the 2nd to the 6th of Sept., an almost continuous succession of 
Aurore visible in England, France, Scandinavia, Russia, and 
once in Italy. 


A WuitE Aurora Borealis was observed at Baumette near 
Angers, on the Sth of August, by M. A. Cheux, who thus 
describes it.—Ahout 10 o’clock the sky was litup in the N.N.W., 
by a white light ; and at successive intervals white rays were shot 
out mostly towards the North or North-West. At about 10°30, 
a magnificent white ray shaped like a fan, and 22” in height, 
occupied the northern part of the sky. This gradually faded, 
and by 11°30 the sky had resumed its natural colour. This is 
the fourth Aurora Borealis observed in the Iast four months, the 
others having been seen on the 9th of May, the oth of June, the 
roth of July, and this on the 8th of August. The coincidence in 
these monthly dates is something remarkable. 


Pror, O. C. Mansi. of New Taven, has been diligently at 
work during the past summer in claborating the rich mass of 
fossil vertebrates collected by him last year and the year before 
in various parts of the West. Ilis latest discoveries are two large 
pachyderms allied to Pahevsyops, a gigantic fossil tapir called 
fhivachyus priiccps, two carnivora allied to the T7errida, and, 
most important of all, two species of bats (.Vyetitherium velox 
and .V. frisews), the first of the order ever detected fossil in 
America, 
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STEBOLD'S NEW RESEARCHES IN 
PARTAE NOGHNE SESS 


A MipsT the all-absorbing discussion of the problems which 

have arisen out of the general acceptance among biologists 
of the law of evolution, the phenomenon of Parthenogenesis 
which, previously to Mr. Darwin's work on the Origin of Species, 
excited the interest and called forth the investigations of observers 
in much the same manner as his theory has done of late years, 
has met with a reverse of fortune and fallen into a subordinate 
rank of popularity. The distinguished naturalist, however, who 
fifteen years ago gave so stunning a blow to current theories of 
the reproductive process, by demonstrating the occurrence in 
moths and bees of what he designated as ‘‘ trne parthenogenesis ” 
—that is to say, the development, without impregnation, of an 
ovum capable of being impregnated—has not let the subject drop. 
Vrofessor Siebold has made further experimental researches, 
establishing again, and on a larger basis, his former concinsion, 
and ackting at least one new fact of great general importance for 
the understanding of the process of sexual reproduction, Although 
upon its first appearance in 1856, the conclusion arrived at in his 
“ Wahre Parthenogenesis ’ was admitted by almost all compe- 
tent naturalists to be thoroughly demonstrated, and beyond the 
reach of criticism 5; yet some more and some less eminent biolo- 
gists have not heen wanting to deny the Luctza sine concubitu, 
and have raised such objections as that of a possible error in the 
condition of the experiments depending on the exclusion of males 
from the supposed parthenogenetic female ; and again, that these 
so-called females were not demonstrated ‘‘not to be hermaphro- 
dites.” Indeed so deeply rooted is the conviction that eggs are 
made to be impregnated by spermatozoa, and that they then, and 
then only, can proceed to develop, that Siebold felt it necessary to 
add to his proofs, in order to establish his position that not only 
do unimpregnated eggs develop into perfect animals, but that 
such an event is by no means an exceptional occurrence among 
certain groups, and has a definitely fixed and orderly recurrence 
amongst them. He naturally was also anxious to extend the 
class-limits within which a true parthenogenesis can be said to 
occur, and he desired to inquire into the sex of the parthenoge- 
netically-produced offspring in such cases as could be critically 
and decisively studied. Hence the renewed researches which 
have extended over several years, and the results of which are 
given in the present brochure. 

Von Siebold’s merit in this and his former work (but more 
especially in this) is not the enunciation of a new theory, or hypo- 
thesis, but the great care, ingenuity, and persistence which he has 
displayed in investigating cases in which for many years collectors, 
bee-keepers, and such naturalists of the limited, or “ gardener”’ 
type, had asserted reproduction by means of unfertilised eggs to 
take place. It must be remembered that he was himself a strong 
opponent in 1850 of the supposition which he has now shown to 
be justified in fact, and that Leuckart in his article ‘‘Zeugniss,”’ in 
Wagner’s Handworterbuch, and in other publications, preceded 
him as an advocate for the existence of true parthenogenesis, en- 
deavouring, by microscopical researches, to give a solid observa- 
tional basis to Dzierzon’s hypothesis. It was not until 1857 that 
Siehold published his observations on bees, demonstrating what 
had been previously supposed, viz., that the queen-bee exhausts her 
store of received sperm in fertilising eggs which give rise to females 
only, and that then she lays unfertilised eggs, which become drones 
only, whilst the unfertilised worker-females also lay eggs which 
give rise to drones, and again that in certain moths (7syche and 
Sofenobia) unfertilised ova develop and produce females only. 
Leuckart followed (1858) with his ‘‘ Zur Kenntniss des Genera- 
tions-wechsels und der Parthenogenesis bei den Insekten.” In 
this work, whilst asserting his claims to the merit of first espousing 
the cause of true parthenogenesis, Leuckart gives an excellent 
view of the general signification of the phenomena, and insists 
on the importance of extended histological observation in the ex- 
amination of allezed cases of parthenogenesis. In his present 
work Siebold cannot be charged with in any way neglecting this 
part of his subject, for he has given most important and minute 
descriptions of the generative organs of the two principal cases 
studied (/%/:sfes and -1pzs), containing new facts. ITis method is 
however eminently experimental, and appears to usa striking 
contradiction of a very superficial classification of the sciences, 
which is favoured sometimes by men of science unacquainted 

* “ Beitrage zur Parthenogenesis der Arthropodeu.” Von C, Th. E. von 


Siebold, Professor der Zoologie und Vergleichenden Anatomie in Miinchen. 
Leipzig; Engelmann, 1871.) 


with the methods or problems of biology : we mean the division 
into the exact or mathematical, the experimental, and the classi- 
ficatory sciences, in which last division the so-called natural 
history sciences are said to find their place. 

The experiments which Siehold made on bees and wasps, 
though performed by a naturalist, are as nicely controlled, and 
as clear in the conclusions which they give, as any performed by 
exact physicists on the times or quantities concerned in this or 
that physical process. The style in which details of these in- 
vestigations are communicated is one rare at the present day in 
biological works, where ininute description of structure, or of the 
apparatus devised for a physiological research, form the staple. 
Here we are treated to a leisurely narrative of some years of 
patient work ; we share the keen enjoyment of the author as he 
becomes acquainted with the marvellous intelligence of his wasps 
and their various proceedings —we feel his satisfaction in over- 
coming the difficulties of procuring and observing the necessary 
material, and admire the candour and thoroughness with which 
he handles the question before him. 

Before proceeding to a short notice of the contents of Von 
Siebold’s book, it will be well to give a brief statement of the 
signification which such inquiries as his have in the present state 
of knowledge. Harvey’s dictum, ‘*Omme vivum ex ovo,” ex- 
pressed a great law, which had to be qualified when the researches 
of Trembley and others made known, ainong Polyps, and Worms, 
and Protozoa, reproduction by fission. To this rapidly succeeded 
the recognition of a modified fission, in which the animal did not 
divide into equal parts, nor exhibit the power of reproduction of 
the whole animal in artificially detached portions of its body ; 
but in which special sprouts or buds were found to be prepared 
and detached spontaneously, becoming then developed into per- 
fect animals. This process received the name of gemmation, 
and was stated to occur in polyps and also in the plant-lice. 
Parallels for these methods of reproduction in animals were 
readily recognised in plants, in the multiplication by seed, by 
cuttings or shoots, and by separable buds. A broad line was 
drawn between ‘* buds” and ‘‘ eggs,” however egg-like the for- 
mer might appear, in the assumption that eggs were special 
bodies of a peculiar structure, destined to be ‘‘fertilised” by the 
spermatozoa of the male—after which process only could they 
develop. These distinctions, some twenty years ago, were the 
more firmly impressed in the minds of biologists by the then re- 
cently acquired knowledge of the process of fertilisation or im- 
pregnation. Then came the demonstration by Siebold of the 
capacity for development of true eggs, even wheu not impreg- 
nated. The sharpness of the limit between buds and eggs was 
by this at once destroyed ; and the closely following researches 
of Leydig (antecedent to Siebold’s work in some cases), Huxley, 
Lubbock, and Leuckart, on the structure of the supposed buds 
of Aphis and allied insects, and of lower crustaceans, proved 
that these bodies were morphologically ova—originating in 
ovaries, and having the essential structure of fertilisable ova. 
For them the term ‘* pseudova’”’ was introduced by Prof. Hux- 
ley, since they differ in this respect fram other ova—that whereas 
the latter can be, and are in most cases (though with constant 
exceptions), fertilised, the latter cannot be.” Whilst, then, up to 
this period such a thing as parthenogenesis appeared to be a strange 
exception, the question has now shifted, and, since the essential 
identity in reproductive power of cuttings, buds, pseudova, and 
eggs is proved, the problem before naturalists is rather, ‘* Why 
are eggs ever fertilised?” in short, ‘‘ What is the use of the 
male sex at all?” We have animals and plants multiplying by 
fission, breaking up into two or more parts, each of which be- 
comes a new individual ; we have them giving rise by growth to 
masses of cells, which become detached or remain attached, and 
develop each into a new individual ; and finally, we have them 
elaborating single large cells, which become detached and deve- 
lop each into a new individual. Why should it be that in certain 
cases these last require the fusion of another peculiar kind of 
cell elements before they will develop? Some light seemed to 
be thrown on this matter at first, by the observation that the 
unfertilised ova of the bee always produce drones, and that only 
the fertilised produce females ; but this indication of a possibly 
clearer insight into the matter is entirely upset by the fact, now 
fully established in the present work, that in some species of 

* Leuckart has more recently proposed, in describing the reproduction of 
the Cecidomyia larvz discovered by Wagner, to limit the term “ pseudovum” 
to such ova as those produced by larvas, or imperfect forms ; and not to apply 
it at all to the eggs of bees, wasps, &c. (which can develop without fertilisa- 
tion), as was done by Huxley. The falsity implied in the prefix seems to 


make a rather stronger distiuction than is desirable between any of these 
bodies ; for they are all truly ova, though ova of various special properties. 
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insects and crustaceans the unfertilised ova always, or in an enor- 
mously large proportion, produce females only ; whilst in the 
Aphides we know that they ultimately produce both males and 
females. Mr. Darwin has suggested the most satisfactory theory 
of fertilisation, in assigning to it the object of fusing two life- 
experiences in the progeny, which thus gains tendencies and 
acquires impulses froma wider area than does an unfertilised 
ovum, and is inso far strengthened. Conjugation of two cells, 
similarly formed but belonging to different individuals (as seen 
in Confervee and Gregarin) is the simplest arrangement for ol- 
taining this end; the only difference between this and sexual 
reproduction is that in the latter process one cell seeks, the other 
is sought ; and this differentiation into active and passive, the 
wooer and the wooed, commencing in the simplest vegetable and 
animal cells, persists to the highest rank of development.  Self- 
impregnation (if it have a real physiological existence) and par- 
thenogenesis, have, then, to yield, as chief modes of reproduction, 
to digenesis, or the concurrence of two individuals ; and this for 
one and the same reason. Perhaps the apparently anomalous 
facts that an animal—or plant, as the case may he—devclops 
elaborate motile zoosperms and copulatory organs, merely to 
fertilise iis own egg ; and thal other animals and plants develop 
peculiarly constructed large cells, of a kind apparently especially 
claborated in the progress of the general evolution of life, to pro- 
vide for fertilisation, yet which never are fertilised—are only to be 
explained as cases of persistent structures with modified function, 
In the former case, Monogenesis, being sufficient to or necessitated 
by the conditions of life, yet avails itself of the apparatus inherited 
from digenetic ancestors; whilst similarly, in the second case 
(pseudova), Monozenesis, having advantages for the particular 
case (and not heing a common phenomenon in the group), instead 
of making its appearance through new organs, avails itsclf of the 
ovary inherited from digenetic progenitors. Thus the unsignificant 
form of an ovum (unsignificant, that is, so far as monogeny is con- 
cerned) takes the place of the more obviously appropriate bud 
or fisssion-product. The phenomenon of Alternation of Genera- 
tions, usually treated of in connection with parthenogenesis, 
should by experiment on the physical conditions accompanying 
its variations enable us to ascertain a great deal more than is at 
present known of what is the signification of the differentiation 
of male and female sexual elements ; and it is from further study 
of this and of True Varthenogencsis that progress in this part 
of physiology may be expected. 

To return to Siebold’s researches. The greater part of the 
book is devoted to an account of the parthenogenesis observable 
in the wasp Polistes. Lenckart first recorded in his work already 
mentioned, that the workers of wasps, ants, hornets, and humble 
bees lay eggs, which in one case he followed to the development 
of a larva, but of which he was not able to determine the sex. 
Siebold determined to study a species of Polistes common in 
and around Munich, which he identifies with much care, and 
after reference to specimens and authorities from many lands, as 
Polistes gallica vax. diadema Latreille. We gives a minute de- 
scription of the characters of the females and males; the two 
kinds of the former (queens and workers) being only distinguish- 
able by size—the workers in all external characters as well as in 
their generative organs being merely smaller queens, and fully 
capable of copulation and impregnation. In the beginning of 
May, in Munich, the Polistes queens which were bornin the pre- 
vious summer and impregnated then, commence each to build a 
nest. No queen who built in the former year survives to build a 
second time, and the young queens never make use of the old 
nests. The Polistes are very particular in choosing a warm sun- 
shiny spot, sheltered from wlnd and rain, and as such spots are not 
too common, a new nest is often begun near the weathered remains 
ofan old one. Walls and trunks of trees, often at such a height 
as not to be easily reached, are the sites chosen. | When the 
queen has constructed fifteen or twenty cells, she lays eggs in 
them, and is very hard-worked in guarding her nest and in pro- 
viding food for the larva: as they hatch. She feeds them on 
caterpillars and other soft insects, first removing the alimentary 
canal (as cooks take out the entrails of a fish), and carefully 
applying the morsel to the lips of each larva. ‘This process takes 
some time for one ‘‘hand,” and hence the first brood is longer 
in coming to perfection than later broods, in the rearing of which 
the elder progeny assist. In the middle of June the first lot 
make their appearance, all small females ready to assist their 
parent in the advancement of her enterprise. The later broods 
develop more rapidly and acquire larger size from being better 
nourished, and towards the end of June (no drones being as yet 


born) the females which come forth areas large as the old queen ; 
they may, however, be easily distinguished from her by their 
comparative freshness of colour and wing. Great care is dis- 
played in gnarding the nest. At night the queen goes to sleep 
after having carefully inspected each cell, taking up her position 
at the hinder side of the nest. If she is disturbed in the night, 
she takes another survey of her house before again going to sleep. 
In the daytime if disturbed she makes an immediate attack on 
the enemy with her sting, and then flies back to her nest. She 
can sting several times, since the barbs on her weapon are not 
too long to allow of its being withdrawn. Ants are amongst the 
most common of the many insect enemies of these wasps, and 
when one ventures into the nes‘, the whole colony sting it to 
death, aud immediately throw the body out. Birds are, how- 
ever, not thus to be got rid of, and destroy immense numbers of 
the nests, so that Siehold was obliged to protect those he wished 
to study with nets. ‘The members of one nest are not allowed 
to remain in another, if by chance a stranger comes in she is 
hustled out at once by the wasps near the entrance. Sichold 
convinced himself of this by painting the thorax of a number of 
Polistes belonging to different nests with different colours. Only 
late in the year, when the wasps scem to be getting careless or 
tired of their incessant work did he find that one or two had 
got mixed in certain colonies, to which they did not rightly be- 
long. Although there is this sharp discrimination of individuals, 
yet it was found that by substituting one nest for another whilst 
the queen was away, she could often be deceived, so as to make 
her enter upon the possession of the substituted nest as though it 
were her own. Sicbold found this a very useful plan when he 
wanted to change the position or locality of a nest so as to bring 
it into a safer or more accessible spot, or when a nest which he 
had been observing was by some accident deserted, or when a 
nest in a favourable position was less forward in the develop- 
ment of its larvce than one less favourably situated. By making 
the nests moveable, and substituting the one for the other in the 
absence of the queen, he was able to save himself much trouble 
and loss. The nests were made moveable by removing them 
from their original support and firmly fixing them to boards which 
were then hung up in the original position, The queens were 
very anxious after this operation had been performed, investigat- 
ing with great care the strength of the support and the cord by 
which the ,board was hung, and sometimes adding to it them- 
selves additional strength. By degrees such moveable nests 
could be lowered a little bit each day from an inconveniently 
high position, or taking the nest in the night under a cover 
whilst all the wasps were in it, it could be removed from 
a distant locality to the Professor’s garden; {in such cases 
a certain proportion always came to grief by the deser- 
tion of the colony; and the queen was then sometimes 
found at work on the old site constructing a new nest. Al- 
though strangers are not admitted in a well-regulated Polistes 
nest, yet by carelessness or desertion the brood of one colony 
will sometimes be exposed to the attacks of the workers of 
another, who then make use of the unfortunate larvze to feed 
their own young. It frequently happens that workers who have 
once indulged in this kind of thing, become what are called 
“yobber wasps,” utterly demoralised, and actually undo the 
whole labour of a colony by dragging out the grubs which they 
were lately so carefully tending in common with their fellows, to 
feed the still younger larva, When this condition of things has 
once begun in a colony it soon goes to ruin, and henceit is neces- 
sary to destroy any deserted Polistes nests in the neighbourhood 
of those under observation, lest by entering the former the mem- 
bers of the latter should get the bad habit of pulling grabs ont 
of their cells, and proceed to do the same in their own nests. 

The rainis a very constant source of destruction to Volistes 
colonies, drowning the young by saturating the cells with mois- 
ture, Light rain will not, however,‘do much harm. Whilst Sie- 
bold was endeavouring to remove some of the water from a nest 
which had been drenched in a shower, he was astonished to find 
the wasps themselves already busy at the work, putting their 
heads into the cells, sucking up the water, then passing to the 
edge of the nest and spitting out the fluid. In this way they are 
able to get rid of the effects of a wetting if it is not very severe. 
Thongh the Polistes feed their yonng exclusively with animal 
foad, they yet appear to collect a sweet fluid which Siebold found 
insome cells, and which he thinks the workers take for their 
own enjoyment, since they were seen entering such cells and 
apparently sucking at the contents—in fact, taking a little re- 
freshment in the intervals of their labour. 
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The development of the grub is carefully described by the 
author, and a ‘‘pseudo-nymph” stage is recognised intervening 
between the nymph and the pupa. The perfect insect bites off 
the lid of its cell, and comes out with perfect wings, deposits 
first of all a drop of urinary excretion, and makes a trial flight, 
then returns to take part in the labours of the colony. The cell 
is often used again for another egg. The first drones make their 
appearance with the beginning of July, an important fact for 
Siebold’s experiments, for if the nest is to be used at all now is 
the latest moment ; they have to be killed eff, and all the remain- 
ing larva? and pupze destroyed--in order to secure a colony con- 
sisting solely of virgins. The drones playa pitiable part in the 
nest—sneaking about in the empty cells and behind the comb, 
not till the month of August are their generative organs fully 
developed, and then they make their first approaches to the fe- 
males. Their proceedings are minutely described, and it appecrs 
that they meet with many rebuffs from the busily-occupied 
workers of the hive, and that it ls outside at a distance from the 
nest that their addresses are at Icngth accepted by those of the 
larger females destined to become qucens. Not all the large fe- 
males appear to have this destiny, and none appear to leave the 
nest until all the brood has been brought through, when (about the 
beginning of October) the nests become deserted. Only a few 
flattened old virgin wasps remain, who are killed off by the 
frosts, whilst the young quecns have marricd and sought out 
for themselves winter quarters, Siebold distinguished black- 
eyed and grcen-eyed drones, and speculates upon the signification 
of this difference. 

Ifaving ascertained these and other matters relating to the 
Polistes in far greater detail than we have been able here to 
indicate them, Siebold was prepared to make his experiment. 
Tn the nest from which he wanted an answer to these questions, 
“can unfertilised Polistes females lay eggs which will develop ?” 
and if so, ““of what sex will the parthenogenetically produced 
progeny be?” he procecded to destroy the queen and all the 
eges, larvae, and pups in the cells with the greatest care as late 
as possible in the season, so as to have as large a colony as 
possible left, the limit of the time being given by the date of the 
appearance of the first drone. The queens thus taken were 
used for careful histological study of the generative organs, and 
since in all cases Siebold found the receptaculene seneinis filled 
with moving spermatozoa, he was able to feel assured tliat he 
had really removed the queen in each case. We will merely 
direct the attention of those interested in histology to the minute 
description here given of the ovary, which ia the main agrees 
with Leydig’s, and of the receptaculum sentinis, which in opposi- 
tian to Leydig, on account of its nerve supply, Siebold holds to 
be contractile. Atter waiting some days Siebold had the grati- 
fication of finding the first eggs laid in the cells of several of the 
nests from which he had removed queen, eggs, and larvae, and 
he felt convinced that they could only have been laid by the 
small virgin workers who alone tenanted the combs. The whole 
affairs of the colonies proceeded just as well as when the queens 
were there, and the virgins watched and worked with the same 
assiduity as had done their queen-mother. In some cases 
Siebold actually saw a worker deposit an egg, and such egy- 
laying workers, when anatomically tested, showed, firstly, in the 
presence of corforz iter (the precise signification of which the 
investigator had ascertained by his histological studies of the 
ovary) that eges had been extruded, and, secondly, in the com- 
plete absence of spermatozoa from the secepfaculum seminis, that 
the insect was a virgin. Out of a hundred nests which he had 
begun to observe in one season, and out of one hundred and filty 
in another, only some twenty or so in cach casecame through all 
the long series of accidents from weather, insects, birds, &c., to 


which they were necessarily exposed, and some of those which | 


promised the best results and had cost the most pains came to a 
bad end in the very last days of the research. In order to deter- 
mine the sex of the wasps born from the eggs laid by the 
parthenogenetic females, Siebald in most cases only allowed the 
development to proceed sufficiently far to enable him to recognise 
the sex by anatomical investigation. ‘Fhe dried skin, however, 
of such grubs as were found dead in their cells afforded sufficient 
evidence of the sex. In all cases the parthenogenetic offspring 
was without exception male. The queen-wasps as we have 
mentioned also late in the season lay eggs which produce drones, 
which are easily distinguished from the drones parthenogenetically 
produced by their larger size. It occurred to Siebold when he 
frst ascertained that the queens produce drones that such drones 
might visit his virgin colonies, and thus his whole experiment be 
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“nvalidated. IIe was, however, reassured on this point by a 
nearer acquaintance with the Polistes ; for such drones are not 
born till later than the period at which his small females laid 
their ezzs, the former event taking place at the end of July, the 
latter at the beginning ; and, furthermore, as we have noticed 
above, it is not till still later (August), when the experimental 
cells were long since all occupied with eggs, that the power and 
desire of sexual activity comes to these drones, 
IE. R. LANKESTER 
(Zo be continned.) 


ON INSTINCT * 


\ {TIT regard to irstinct we have yet to ascertain the facts. Do 

the animslsexhibituntaughtskilland innateknowledge? May 
not the supposed examples of instinct be after all but the results 
of rapid learning and imitation ? The controversy on this subject 
has been chiefly concerning the perceptions of distance and 
direction by the eye and the car. Against the instinctive charac- 
ter of these perceptions it is argued that, as distance means 
movement, locomotion, the very essence of the idea is such as 
cannot be taken in by the eye or ear; that what the varying 
sensations of sight and hearing ‘correspond to, must be got at by 
moving over the ground by experience. The results, however, 
of experiments on chickens were wholly in favour of the instinc- 
tive nature of these perceptions. Chickens kept in a state of 
blindaess by various devices, from one to three days, when 
placed in the light under a set of carefully prepared conditions, 
gave conclusive evidence against the theory that the perceptions 
of distance and direction by the eye are the result of associations 
formed in the experience cf cach individual life. Often, at the 
end of two minutes, they followed with their eyes the move- 
ments of crawling insects, turning their heads with all the pre- 
cision of an old fowl. In from two to fifteen minutes they 
pecked at some object, shoving not merely an instinctive percep- 
tion of distance, but an original ability to measure distance with 
something like infallible accuracy. If beyond the reach of their 
necks, they walked or ran,up to the object of their pursuit, and 
may be said to have invariably struck it, never missing by more 
than a hair’s-breadth ; this, too, when the specks at which they 
struck were no bigger than the smallest visible dot ofan z To 
seize between the points of the mandible at the very instant of 
striking seemed a more difficult operation. Though at times 
they seized and swallowed an insect at the first attempt, more 
frequently they struck five or six times, lifting once or twice be- 
fore they succeeded in swallowing their first food. ‘lo take, by 
way of illustration, the observations on a single case a little in 
detail A chicken at the end of six minutes, after having its 
eyes unveiled, followed with its head the movements of a fly 
twelve inches distant ; at ten minutes, the fly coming within 
reach of its neck, was scized and swallowed at the first stroke; at 
the end of twenty minutes it had not attempted to walk a step. 
Tt was then placed on rough ground within sight and call of a 
hen, with chickens of its own age. After standing chirping for 
about a minute, it went straight towards the hen, displaying as 
keen a perception of the qualities of the outer world as it was 
ever likely to possess in after life. It never required to knock its 
head against a stone to discover that there was ‘‘no road that 
way.” It leaped over the smaller obstacles that lay in its path, 
and ran round the larger, reaching the mother in as nearlya 
straight lineas the nature of the ground would permit. Thus it 
would seem that, prior to experience, the eye—at Icast the eye 
of the chicken—perceives the primary qualities of the external 
world, all arguments of the purely analytical school of psycho- 
logy to the contrary, notwithstanding. 

Not less decisive were experiments on hearing. Chickens 
hatched and kept in the dark for a day or two, on 
being placed in the light nine or ten feet from a _ box 
in which a brooding hen was concealed, after standing 
chirping fora minute or two, uniformly set off straight to 
the box in answer to the call of the hen which they had never 
seen and never before heard. This they did struggling through 
grass and over rough ground, when not able to stand steadily on 
their legs. Again, chickens that from the first had been denied 
the use of their eyes by having hoods drawn over their heads 
while yet in theshell, were while thus blind made the subject of 
experiment. These, when left to themselves, seldom made a 
forward step, their movements were round and round and back - 


‘ Paper read before the British Association, Section D (Department of 
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ward ; but when placed within five or six feet of the hen mother, 


they, in answer to her call, became much more lively, began to 
make little forward journeys, and soon followed her by sound 
alone, thongh of course blindly, Another experiment consisted 
in rendering chickens deaf for a time by sealing their ears with 
several folds of gum paper before they had escaped from the 
shell. These, on having their ears opened when two or three 
days old, and being placed within call of the mother concealed 
in ahox or on the other side of a door, after turning round a few 
times ran straight to the spot whence came the first sound they 
had ever heard. Clearly, of these chickens it cannot be said 
that sounds were to them at first but meaningless sensations. 

One or two observations favourable to the opinion that animals 
have an instinctive knowledge of their enemies may be taken for 
what they are worth. When twelve days old one of my little 
proté&é running about beside me, gave the peculiar chirp where- 
by they announce the approach of danger. On looking up, a 
sparrow-hawk was seen hovering at a great height over head. 
Again, a young hawk was made to fly over a hen with her first 
brood of chickens, then about a week old, In the twinkling of 
an eye most of the chickens were hid among grass and bushes. 
And scarcely had the hawk touched the ground, about twelve 
yards from where the hen had been sitting, when she fell upon it, 
and would soon have killed it outright. A young turkey gave 
even more siriking evidence. When ten days old it heard the 
voice of the hawk for the first time, and just beside it. Like an 
arrow from the bow it darted off in the opposite direction, and 
crouched in a corner, remained for ten minutes motionless and 
dumb with fear, Out of a vast number of experiments with 
chickens and bees, though the results were not uniform, yet in 
the great majority of instances the chickens gave evidence of in- 
stinctive fear of these sting-bearing insects. 

But to return to examples of instinctive skill and know- 
ledge, concerning which I think no doubt can remain, a 
very useful instinct may be observed in the early atten- 
tion that chickens pay to their toilet. As soon as_ they 
can hold up their heads, when only from four to five hours 
old, they attempt dressing at their wings, that, too, when they 
have been denied the use of their eyes. Another incontestable case 
of instinct may be seen in the art of scraping in search of food. 
Without any opportunities of imitation, chickens begin to scrape 
when from two to six days old. Most frequently the circum- 
stances are suggestive ; at other times, however, the first attempt, 
which generally consists of a sort of nervous dance, was made on 
a smooth table. The unacquired dexterity shown in the capture 
of insects is very remarkable. A duckling one day old, on being 
placed in the open air for the first time, almost immediately 
snapped at, and caught, a fly on the wing. Still more interest- 
ing is the instructive art of catching flies peculiar to the turkey. 
When not a day anda half old I observed a young turkey, which 
I had adopted while yet in the shell, pointing its beak slowly 
and deliberately at flies and other small insects without actually 
pecking at them. In doing this its head could be seen to shake 
like a hand that is attempted to be held steady by a visible effort. 
This I recorded when | did not understand its meaning. For it 
was noe until afterwards that I ohserve la turkey, when it sees a fly 
settled on any object, steals on the unwary insect with slow and 
measured step, and, when sufficiently near, advances Its head 
very slowly and steadily until within reach of its prey, which is 
then seized by a sudden dart. In still further confirmation of 
the opinion that such wonderful examples of dexterity and cun- 
ning are instinctive and not acquired, may be adduced the signi- 
ficant fact that the individuals of each species have little capacity 
to leam anything not found in the habits of their progenitors. A 
chicken was made, from the first and for several months, the 
sole companion of a young turkey, Yet it never showed the 
slightest tendency to adopt the admirable art of catching flies 
that it saw practised before its eyes every hour of the day, 

The only theory in explanation of the phenomena ol instinct that 
hasan air of science about it, is the doctrine of Inherited Associa- 
tion. Instinct in the present generation of animals is the pro- 
duct of the accumulated experiences of past generations. Great 
difficulty, however, is felt by many in conceiving how anything 
so impalpable as fear at the sight of a bee should be trans- 
mitted from parent to offspring, It should be remembered, how- 
ever, that the permanence of such associations in the history of 
an individual life depends on the corresponding impress given to 
the nervous organisation. We cannot, strictly speaking, expe- 
rience any individual act of consciousness twice over ; but as, by 
pulling the bell-cord to-day we can, in the language of ordinary 
discourse, produce the same sound we heard yesterday, s), 


while the established connections among the nerves and nerve- 
centres hold, we are enabled to live our experiences over again. 
Now, why should not those modifications of brain- matter, that, 
enduring from hour to hour and from day to day, render acqui- 
sition possible, be, like a ny other physical peculiarity, transmitted 
from parent to offsp ring? That they are so transmitted is all 
but proved by the facts of instinct, while these, in their turn, 
receive their only rational cxplanation in this theory of Inherited 
Association. 


ON THE TREE-FERNS OF THE COAL MEA- 
SURES, AND THEIR AFFINITIES WITH 
UONES LING, 1 ORME Sas 


INDLEY and IIntton describe two species of tree-ferus from 
the Coal Measures, both from the Bath Coal-field. I have 
heen able to add eight species hitherto undescribed, chiefly through 
the assistance of Mr.J. M‘Murtrie, of Radstock. These belong 
to three groups, which are remarkably distinguished by peculi- 
arities in the structure of the stems. ‘Two of the groups belong 
to living forms, while the third is extinct, being confined to 
Paleozoic formations. Crxlopteris and Tubicaulis belong to the 
same type as the living ferns which possess stems, including 
under this term the humble stems (falsely called rhizomes) of 
many of our British species, as well as the arborescent ferns of 
warmer regions; and excluding the rhizomatous forms like 
Pteris, Polypodium, and /Lymenophyllum. Inall these stems we 
have a central medulla, surrounded by a continuous vascular 
cylinder penctrated regularly by meshes, from the margins of 
which the vascular bundle or bundles to the fronds are given off, 
and through which the parenchyma of the medulla ts continuous 
with that of the stipes. In most tree-ferns the medullary axis is 
larger, and the bases of the stipes decay down to the circum: 
ference of the stem, but in Osvezda the persistent bases of the 
stipes permanently clothe the small vascular cylinder which en- 
closes a slender pith. To this latter form belongs the stipe with 
a dumbell-shaped vascular bundle, separate specimens of which T 
have obtained from the Coal Measures. These have been de- 
scribed both on the Continent and in this country, under the 
name of Zygufteris, but they belong to Cotta’s genus 7uédrcazlis : 
and they are very closely allied to a group of fern stems which I 
have already placed together under the name of Chelefteris, 
The stem structure of the common tree-fern is represented by the 
genus Caz/opteris, of which I have six species of carboniferous 
age. 

The third and extinct group is represented by Corda’s genus 
Stemmatopteris, only now known to be British, and by /’saronius, 
which is, however, not a separate generic form, but only the 
internal structure of the stems of which Corda’s genus is the 
external aspect. The chief characters of /suronius have been 
drawn from the structure of the acrial roots which invest the 
stem, from which, indeed, the generic designation was derived ; 
while the structure of the stem itself has been overlooked. But 
this is really of the first importance, as will appear from the fol- 
lowing description which I have been able to make from a finely 
preserved specimen of an undescribed species in the British 
Museum, and from the figures of Cotta and Corda, The cir- 
cumference of the stem was composed of a continuous envelope 
of indurated tissue ; within this there were perpendicular tracts 
of vascular tissue never penetrated by any mesh. Between these 
tracts the leaves were given off in perpendicular series, the large 
single leaf bundles coming right out from the central parenchyma, 
where they existed as well-formed bundles, filling up more or 
less completely the medullary cavity. In one form (Z7ffeu) the 
leaves are opposite, and the great proportion of the circumference 
of the stem is made up of the persistent and common vascular 
tissue ; in others (species of Pseronius) the permanent elements 
of the stem consists of three, four, six or more perpendicular 
tracts. 

The first two groups are analogous in the arrangement of the 
parts of their stems to that which exists in the first year’s growth 
ofa dicotyledon, In both there is a parenchymatous medulla 
surrounded by a continuous vascular cylinder, which is perfo- 
rated in regular manner hy meshes for the passage out of the 
vascular elements of the appendages. The stems of the third 
group have a structure analogous to that which is found in the 
stems of monocotyledons, for in both we have the vascular 
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bundles of the appendages existing in the parenchymatons axis, 
and passing out independently of any closed cylinder. The per- 
manent clements of the circumference of these stems of Psaronias 
are, however, without any analogue in the monocotyledonous 
stems. 

There seems, then, good reason for establishing two groups of 
ferns, with differences characteristic of their stems, comparable 
to those which distinguish the stems of monoctyledons from those 
of dicotyledons. But the caution I have always insisted on in 
dealing only with vegetative organs is specially required here, for 
I have discovered, I believe, the fruiting fronds of one species of 
this group of plants. With the Bath specimens of Svewmatop- 
teris insignis, Corda, as well as with those found on the Conti- 
nent, the fronds of Pecofterts arborescens are always associated. 
It is the only fern found with some of the Bath specimens, It is 
also to be observed that the bases of the stipes correspond with 
the size of the leaf scars on the stems. These facts are not abso- 
lutely snfficient for the correlation of the fronds with the stem, 
but they are the best evidence for this that we can expect in fossil 
botany short of actual organic union. Now the fruit of Pecopterts 
arborescens is so near to that of Cyathea that I can find no cha- 
racters whereby they can be separated. Our classification based 
on the stems must of course yield to that derived from the organs 
of fructification, and our group of ferns, instead of being made 
into a new order, as wonld be the case by some who publish on 
fossil botany, mnst be grouped with a tribe of recent Polyfo- 
Mace 

It may seem that this is a forced and arbitrary grouping 
together of plants that in some important characters so remark- 
ably differ; and so it is undonbtedly to those who, with rash 
confidence, generalise on the systematic position of plants from 
stem structure alone. But what can such objectors say to the 
practice of placing in close proximity plants that are beyond 
question nearly related to each otber in all essential characters, 
though some have caudices, while others possess rhizomes; yet 
these two forms of stems are yet more widely separated from each 
other than the extinct paleozoic gronp is from the recent 
forms. 


CLE VTC SE Rigas: 


THE double number (Nos. 5 and 6)of the Annalen der Chemie 
und Pharmacie commences with a paper by Carl Grunzweig, on 
** Butyric acid from different sources.” He prepared the per- 
fectly pure normal and isobutyric acids and their salts, and 
examined their properties very carefully; he then examined 
butyric acid as obtained from butter, which he finds to be nor- 
mal butyric acid, and the acid from the oxidation of conine 
and that from the carob, or St. John’s bread, are also 
the normal acid.—Von Schneider contributes a long paper upon 
pollen and wax formation ; which is followed by a second con- 
tribution by Kachler on the compounds of the camphor group. 
I}e has accurately examined into the properties of campholic acid 
and some of its salts, and aiso into the action of bromine and 
phospboric chloride on that body. The action of bromine is to 
oxidize the acid, forming oxycamphoric anhydride, hydrobromic 
acid being produced in quantity. He has also examined cam- 
phinic acid.— Weselsky follows, with an important paper on the 
azocompounds of resorcin, in the theoretical parts of which some 
most elaborate graphic formulz are brought to life. — Liebermann 
and Chojnacki bave again examined rufiopin, which was first 
obtained by Anderson from opianicacid. The authors’ researches 
show that it belongs to the anthracene group, as by the action of 
zine powder at a high temperature this hydrocarbon can be ob- 
tained from it. It therefore belongs to the same series to which 
the colouring matters alizarin and purpurin belong, being the 
next higher body in the series to purpurin.—Dittmar and Kekulé 
contribute a paper on an aromatic glycollic acid. The starting 
point for the production of this body is toluylic acid, which is 
acted on by bromine, and the resulting bromo-compound again 
acted on by barytic hydrate. The oxymethylphenylformic acid 
obtained forms small plates or needles as crystallised from water, 
—Amato has endeavoured to obtain dicyanacetic acid by treating 
dichloracetic ether with potassiccyanide. ITe has not succeeded 
in obtaining the acid, but seems to have produced a body which 
has resulted from the decomposition of dicyanacetic ether with 
two molecules of water.—This number contains 18 original 
papers, several of which, however, are translations from foreign 
journals, 


Annalen der Chemie und Pharmacie, No. 7.—This number 
commences with a lengthy article on chrysanisic acid, by H. 
Salkowski. This acid was discovered by Cahours, In the year 
1849, and has heen experimented on by many chemists. Kekulé 
has proved that it has the constitution of a dinitrobenzoic acid, 
of the formula C,11,(NO,).(NIT.)CO,H. Dr. Salkowski has 
now made some experiments on this and its derivatives. Chry- 
sanisic acid is obtained by treating anisol with nitric acid of 174 
sp. gr., which converts it into nitro-anisic acid ; this latter body 
is then treated with red fuming nitric acid, the product of which 
action is submitted to the action of ammonia, which yields am- 
monic chrysanisate. This crystallises easily, and the acid can 
be obtained from it in the pure state without difficulty. The 


| author has prepared a number of the salts of this acid, which are 


here described in detail. By the action of hydrochloric acid and 
tin on chrysanisic acid, triamidobenzoic acid is produced ; this 
acid, on heating, is decomposed into triamidobenzol and carbonic 
anhydride. Triamidobenzoic acid appears to possess both acid 
and basic properties, as it can form salts with both strong acids 
and bases, Both classes of salts have been prepared and are 
described. Thus triamidohenzoic acid forms a compound with 
two molecules of hydrochloric acid, and also with one of sul- 
phuric acid. Chrysanisic acid, by the action of strong hydro- 
chloric acid, yields trichlorobenzoic acid; and by the action of 
nitrous acid, dinitroparoxybenzoic acid is obtained. From this 
body the monethyl and diethy] derivatives can be prepared.— 
An interesting paper on the influence of potassium and sodium 
salts on fermentation, by C. Knapp, follows, He finds that both 
potassinm and sodium salts, more especially the chlorides which 
he has worked with, exert a hastening influence on alcoholic fer- 
mentation, the potassium chloride being the better of the two. ITe 
also finds that a small percentage of the salt acts more vigorously 
than a large one.—Richard Maly contributes two papers on the 
colouring matter of bile, &c. ; and Liebermann and Van Dorf 
follow with an exhaustive paper on the cochineal colouring mat- 
ters.—The next paper is by Beilstein and Kohlberg, on isomerism 
in the benzol series. This is the fourteenth contribution from 
these authors on this wide subject, the present treating on cin- 
namic acid and metanitrobenzoic acid. 

Bulletin de PAcadimie Impdviale des Setences de St. Pelersburs, 
t. xvii., No. 1.—This number contains an important paper by 
Prof, Kamintzin on the employment of inorganic salts as a means 
for studying the development of lower organisms containing chlo- 
rophyll. He studied the action of salt solutions of specified 
composition and various concentration on forms of algz, chiefly 
Chlorococeus tufustonum and Protococeus viridis. The alge and 
higher cryptogams bear a higher concentration than the phanero- 
gams. In a 3-per-cent. solution they develop vigorously ; in 
solutions under two per cent. zoospores were produced, these 
again forming zoosporangia ; but where the concentration was 
higher the development was by division into round motionless 
bodies. Prof. Kamintzin also studies the development of indi- 
vidual varieties, owing to internal causes, the external conditions 
remaining the same, thus extending to the lower plant forms the 
class of observations made by Darwin in the animal kingdom. 
The plasticity of various forms of algze under the above 
treatment is fully shown and illnstrated.—O. Grimm describes 
the integumental structure of one of the Crinoidea, the 
Comatula mediterranea. Certain small canals observed in an 
internal fibrous layer he considers to be organs of respiration, the 
water entering by small openings on the external surface, —There 
are two short papers by Dr, Levschin on the development of osseous 
tissue and the structure of terminal blood-vessels in the bones of 
the newly-born. In a paper by Dr. Gruber, the dissection of a 
hand having two thumbs is described, and compared with three 
other cases of the same kind: 
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Royal Microscopical Society, October 2.—Dr. IIudson 
read a paper *€On J%dulion mira,” and exhibited specimens 
under the society’s microscopes. This curious little animal was 
discovered last year by Dr. Iludson near Bristol, and a figure 
and short description of it is given in the A/onthly Aliwroscopical 
Fournal for September 1871.—The President read a paper “ On 
the Development of the Skull of the Crow.”—Dr. Woodward 
sent a series of photographs for exhibition, showing the resolu- 
tion of Nobert’s roth band with a Tolles lens, which was not 

properly corrected for chromatic errors, 
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Academy of Natural Sciences of Philadelphia, February 
27.—** On an Extinct Whale from California,” by Prof, E. D. 
Cope. George Davidson, of the United States Coast Survey, 
recently presented the Museum of the Academy of Natural 
Sciences, the proximal portion of the left ramus of the mandible 
ofa whalebone whale. The specimen was found in digging a well 
at San Diego, on the cvast, in the southern part of the State, at a 
depth of seventy-four feet below the surface, July 27, 1871. The 
angle and condyle are broken from the specimen, and the distal 
extremily was not preserved. It possessed a coronoid process, the 
apex of which has been lost. ‘The inner face is plane, somewhat 
convex above, behind the basis of the corodoid process, An- 
teriorly it becomes more convex, the surface turning inwards to 
ihe superior and inferior margins. ‘The exterior face is convex, 
so that at the posterior foramen its diameter above the middle is 
greater than that below the middle. The inferior outline, from 
below the coronoid process to below the last external foramen, is 
straight, not decurved. It is obtuse most of this distance, but 
becomes narrowed at the anterior point. The superior margin is 
obtuse anteriorly, narrowed acute for ten inches anterior to the 
cvronoid process; it is not truncate anteriorly. The internal 
foramina are large, and form a series below the upper margin, 
without distinct groove. The external foraminal series termi- 
nates much anterior to the interior, that ts, the last external is 
opposite the sixth from behind of the inner row. There is no 
internal Meckelian groove. The Meckelian cavity of the ramus 
is large behind the coronoid, but small and in the upper part of 
the ramus at the last exterior foramen. The dental foramen is 
large, and above the base of the Meckelian cavity, so that its 
inner wall descends to the floor of the latter. Below the base of 
the coronoid the inferior part of the ramus is rounded, but 
narrower than at the dental foramen, The presence of coronoid 
process indicates that the present species was a finner, and allied 
to Balenoptera. Though there are no vertebrie or other elements 
to determine its reference to this genus orits ally Aschrichitus, it 
may be proper to refer it provisionally to the latter genus, since 
so many of its allies on the Atlantic coast formations have been 
found to be referable to it. This course is still more appropriate 
from the fact that the strata of tertiary age near San Diego are 
reported to be of miocene age, the same in which the eastern 
Exschrichtii have been found. As to its specific characters, these 
differ entirely from those of the latter, The ramus lacks the 
decurvature of most of them. In size, it approaches nearest the 
E. poiyporus, Cope, and £&. priscus, Leidy. It is much less 
convex externally thanthe latter. The exterior series of pores 
does not extend so far posteriorly as in £. folyporus, and the 
dental foramen has a superior position besides other differences. 
Size that of Z. priscus. This whale, when living, probably 
attained a leagth of about forty feet. 


PARIS 


Academy of Sciences, September 23.—M. Faye, president. 
—The following gentlemen, members of the International Metric 
Commission, were present at the meeting, to which they were 
presented by the president:—Baron de Wrede, Sweden; M. 
Broch, Norway; MM. de Jolly, Bavaria; MM. Stas and Maus, 
Belgium ; General Ricci and M. Govi, Italy ; Father Secchi, 
Pontifical States ; M. Ilirsch, Switzerland ; M. Struve, Russia ; 
Mr. Hilgard, U.S. America, General Fligelly, of the Austro- 
Ilungarian Empire, member of the International Geodesical 
Committee, was also presented.—-M. TP. Favre read_a note on 
the origin of the heat developed when the motion of a metallic 
disc is retarded by the influence of an electro-magnet. The 
author had stated in a paper read on the 11th September, 1871, 
that this heat is due to the “work furnished by the operator,” 
and that the magnet expends no energy in producing it, the same 
effects being produced by permanent magnets which do not ex- 
pendanything. Ile has repeated his experiments with apparatus 
of very great power, and finds all his statements confirmed.— 
—M. Yvon Villarcean then presented the elements and epheme- 
rides of the planet 103, Hera, by M. Leveau, which was 
followed by the ** Results of 2 search into the characteristics of 
the elementary and quartic systems,” by M. H. G. Zeuthen, 
presented by M. Chasles. The President then presented a note 
of M, A. Lallemand, on the ‘Polarisation and Fluorescence 
of the Atmosphere,” The author attributes the blue colour 
of the atmosphere to ‘“‘hypochromatic fluorescence,” , which 
he explains as fluorescence accompanied by change of refran- 
gibility due to the partial absorption of the ultra-violet rays. 
‘The next paper was by M. KE. Duvillier on ‘*A new method 
of preparing Chromic Avid.” The author mixes into a cream 
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100 parts of baric chromate, and 109 parts of water, then adds 
140 parts of nitric acid of 40° Reaumur, boils for 10 minutes, 
filters, and allows the baric nitrate to crystallise out, after which 
the liquid is concentrated to about the bulk of the acid employed, 
which removes the last traces of baric nitrate, and the chromic 
acid crystallises after the expulsion of the excess of nitric 
acid by repeated evaporations.—3M. P. Champion and IT. 
Pellet followed with a paper of great interest, on ‘‘ The Vibra- 
tory Movements produced by Explosive Compounds.” The 
authors, starting from an observation by Mr. Abel, that whilst 
a small quantity of fulminating mercury exploded in gun-cotton 
caused its instant violent explosion, the much more violent ex- 
plosive iodide of nitrogen produced no effect, proceeded to 
investigate these two bodies with a chromatic scale of sensitive 
flames, arranged as recommended by Messrs. Tyndall and Schaff- 
gotsch, when they found that the fulminate produced effects 
corresponding to the notes, la, do, mi, fa, sol. The iodide of 
nitrogen, however, produced no effect. When the explosives 
were brought as close as 3°50 metres to the flames, the iodide of 
nitrogen affected the upper notes, while the same weight of 
fulminate acted on the waole gamut. The weights used were in 
each case ‘03 grm., and it was not till the iodide of nitrogen had 
been increased to ‘2 gem. that it produced effects equal to the 
fulminate.—M. Duchartre then presented a note by M. J. Duval- 
Jouve, ‘fOn the diaphragms and fibro-vascular nets of the leaves 
and stalks of certain Monocotyledons ;” which was followed bya 
continuation of M. Stan. Meunier’s paper, “ Observations on the 
Vein Action in Meteorites ;” after which M. F. Garrigou read 
a paper on ‘ The alluvial gravels of the plains of the Garonne at 
the village of Portet, near Toulouse.”—A note of M. Donvier, 
presented by M. Bouley, came next, claiming priority of dis- 
covery for M. G. B. Pelletan of the ‘‘ Method of removal of 
liquids from the closed cavities of the body by means of aspira- 
tion,” described by M. J. Gucrin.—M. Ilartsen sent a note 
relative to an alkaloid extracted from Isopyrum.—M. Dumas 
presented an analysis of the documents sent to the Phylloxera 
Commission by two of its delegates, MM. Duclaux and Maxime 
Cornu ; and a note from M. J. Capello, of Lisbon, on the aspect 
of the sun about the 9th of August closcd the meeting. 
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CANON KINGSLEY ON PHYSIOLOGICAL 
TRAINING 


“ee recent address of Canon Kingsley, as President 
of the Birmingham and Midland Institute, has struck 
a key-note which has been widely responded to. Not that 
he has said anything new; but truths are none the less 
true for being world-old. It is something to find a man 
of Mr. Kingsley’s popularity and influence insisting on 
the need of physical and scientific culture ; it is more that 
the utterance should be made to a crowded andience at 
one of our great centres of industry ; it is still more that 
our daily and weekly papers should at length discern the 
importance of that which a select few have long been 
preaching in vain. We can, however, only refer to some 
of the more important points on which the lecturer 
touched, referring our readers to the report 77 exteitso, 
in the Biriningham Daily Post. 
The following admirable advice was given to the 
younger students among the assembly :— 


“Let me warn you that none of you will profit by any 
lectures, unless you study at home the text-books recom- 
mended by the lecturcr. You will be otherwise little 
wiser than a man who should purpose to learn arithmetic 
by listening to talk about the proportion of numbers with- 
out doing sums himself. You will not teach yourselves 
even the attitude necessary for your subject—the attitude 
of mind, by which the facts were discovered, by which 
they must be understood, by which they must be turned 
to use. You will not acquire, by mere lecture-hearing, 
the inductive habit of mind which arranges and judges of 
facts. Still less, therefore, will you acquire the deductive 
habit of mind which makes use of facts practically after 
they have been arranged and judged ; and the lecturer will 
be to you but a sort of singer, a player upon a fiddle, who 
makes for you pleasant and interesting noises for a while, 
producing mere impressions which never sink into the 
intellect, but merely touch the emotions, to run off them 
at the first distraction, like water off a duck’s back. 
Therefore, remember this for yourselves in this age of 
periodical literature and literature made easy : we are all 
too apt to forget that what we did you must do, if you 
wish to be as good men as we, viz., work for yourselves, 
as we did; that good lectures, like good reviews, are not 
meant to see for you, but to teach you to use your own 
eyes ; and those you must use at home in hard study, 
personal study, continuous study—and study, too, rather 
of one subject than of many subjects, in order that, by 
learning how to learn one thing thoroughly, you may learn 
how to learn anything and everything else in its turn.” 


After referring to the evils of war in producing the 
exactly opposite results to those brought about by the 
process of Natural Selection, by the Destruction of the 
Fittest, the lecturer thus proceeds :— 


* Peace, prosperous, civilised, humane, such as we enjoy 
now, is fraught with the very same dangers. In the first 
place tens of thousands—who knows it not ?—lead seden- 
tary lives, stooping, asphyxiated, employing as small a 
fraction of their bodies as of their minds ; and that such 
a life must tell upon their offspring—it may be for gene- 
rations to come—what medical man does not know full 
well? And allthis in dwellings, workshops, mines, and 
what not, where the influences, the very atmosphere of 
which tend to unhealth, and not to health ; to drunken- 
ness a3 a solace under the fecling of unhealth and ali 
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unhealth’s depressing influences. But now—and this is 
one of the most fearful problems with which modern 
civilisation has to deal—we interfere with natural selection 
from conscientious care of life just as much as war itself 
does. War kills the most fit to live. We spend vast 
energies in saving alive those who, looking at them from 
a merely physical point of view, are most fit to die. 
Everything which tends to make it more easy to live— 
every sanitary reform, prevention of pestilence, medical 
discovery, amelioration of climate, drainage of soil, im- 
provement in dwelling-houses, workhouses, prisons, every 
reformatory school, every hospital, every cure of drunken- 
ness, every influence, in short, which has (so } am told) 
increased the average length of life in these islands since 
the first establishment ot life insurance offices, 150 yeirs 
ago, by nearly one-third—every influence of this kind, I 
say, saves persons alive who would otherwise have died ; 
and the great majority of these persons, even in surgical 
cases and cases of zymotic disease, will be those of the 
least resisting power, the weaklier; thus preserved to 
produce, in their turn, a weaklier progeny. And what 
will you do with it? Do I say that we ought not to save 
them if we can? God forbid! The weakling, the 
diseased—whether infant or adult—is there on earth a 
British citizen ! no more responsible for its own weakli- 
ness than forits own existence. Society—that is, in plain 
English, you and I and our ancestors—are responsible 
for both ; and we must fulfil the duty, and keep the weakly 
person in life, and if we can, heal, strengthen, develop to 
the utmost, and make the best of that which ‘ Fate and 
our own deservings’ have given us to deal with.” 


The practical application of this teaching was then 
pointed out :— 


“ Andso as to the laws of personal health ;—enough, and 
more than enough, is known already to be applied safely 
and easily by any adult, however unlearned, to the pre- 
servation, not only of his own health, but of that of his 
children ; the value of healthy habitations, of personal 
cleanliness, of pure air, pure water, of various kinds of 
food, as tending to make bone, fat, or muscle, provided 
only that the food be unadulterated—and you might stop 
the adulteration in Birmingham ina month or weekif you 
chose. . Have you not here, ready made to your 
hands, an engine for extending sound knowledge of the 
laws of health? Ina great manufacturing district, which 
specially needs those laws to be known and obeyed, you 
have this Institution always teaching physical science. 
1t would not, therefore, go beyond its province in teaching 
the physical science of health. It teaches, happily, a 
people specially intelligent, specially accustomed by their 
businesses to the application of scientific laws. To them, 
therefore, the application of any fresh physical laws would 
have nothing strange init. They have already, I doubt 
not, that inductive habit of mind which is the groundwork 
of all rational understanding or action, They would not 
turn the deaf or contemptuous ear with which the stupid, 
the savage, the superstitious, receive the revelations of 
Nature’s mysteries. Surely, with such a people to work 
upon, it were well worth your while to expand your classes 
of physiology, and give one or more of them a practical 
turn in the direction of practical health. Your Animal 
Physiology Class is, I doubt not, a sound and useful one, 
It cannot well be otherwise, while its text-book is Prof. 
Huxley’s Elementary Lessons; and I am glad to see that 
your learned lecturer is about to confine himself, for the 
present at Icast, to the physiology of the animal most 
abundant in, and most important to, Birmingham, namely, 
man. Twenty lectures are announced in your programme 
dealing with the tissues of the body, their structure and 
uses, circulation of the blood, respiration, chemical changes 
in air respired, amount breathed, digestion, nature of food, 
absorption, secretion, functions of the nervous system, 
Now, thisis as it should be, Itisadmirable. Teaching of 
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this kind ought, and will in some more civilised society, be 
held as a necessary element in the school course of every 
child; just as important as reading, writing,and arithmetic ; 
and is the most necessary and most important branch of 
technical education, namely, the act of keeping yourselves 
alive and well, But you can hardly stop short there. 
After you have taught the conditions of health, should you 
not teach also somewhat of the causes of disease—of 
those diseases, especially, which tend to lower wholesale 
the physical condition of dwellers in towns, exposed to the 
unhealthy influences of an artificial life? Should you not 
teach young men and women something of the causes of 
pestilence, of zymotic disease, and of scrofula, consump- 
tion, cerebral derangement, dipsomania, and such like? 
Should you not show them the value of pure air, pure 
water, unadulterated food, wholesome dwellings? We 
want sct up in the centre of large towns—it will not come 
yet, but it will come some day—a statue to the goddess of 
purity. Is there one of them, man or woman, who would 
not be the safer himself and the more useful to his 
neighbours if he had acquired some sound notions about 
those questions of drainage on which their lives and the 
lives of their children may any day depend. I say women 
as well as men ; ay, women even more than men. For it 
is the women who have the ordering of the household, the 
women who have the bringing up of the children. And 
if any say, as they have a right to say, ‘ But these are 
subjects which can hardly be taught to young women in 
public lectures,’ I reply, ‘Of course, unless they are 
taught by women—women, of course, duly educated and 
legally qualified.’ Let them tell young women what every 
young woman ought to know, and what her parents will 
very properly ohject to her hearing from men, or in the 
company of men, This is one of the main reasons why I 
have for twenty years past, and shall as long as I live, 
advocated the training of ladies for the medical profes- 
sion. And now, 1 am seeing the common sense of 
England, and, indeed, of every civilised nation, coming 
round to that which seemed to me, when 1 first conceived 
of it,a dream too chimerical to be cherished, save in 
secret ; and 1] trust soon to see a supply of lady-doctors, 
sufficient to fulfil that old dream of mine, and to establish 
in every great town of these islands health classes for 
women. 

“Now why should not your Institute, which has 
taken the initiative in so many useful enterprises, take 
the initiative in this too? 1t is already a school of many 
things. Why should it not be also a school of health—a 
school of sanitary science ? Why should it not send forth 
year by year more and more young men and women, taught 
not only to take care of their own health and that of their 
families, but to exercise moral influence in the same direc- 
tion over their fellow-citizens—to advocate as one simple, 
and yet most necessary and important, good deed, the 
teaching of the laws of health in every school, from the 
highest to the most elementary? Dothat. Send forth 
healthy pupils yearly, champions in the battle against 
dirt and drunkenness, disease and death, and 
you will raise a yet prouder title to the gratitude of 
your fellow-countrymen than you have earned already by 
your scientific zeal and your noble lberality. There are 
those who may answer—or rather there would have been 
those who would certainly have answered, five and twenty 
years ago, before the so-called materialism of advanced 
science had taught us some practical wisdom about educa- 
tion—‘ And if it were so, what matter? Mind makes the 
man, not body. We do not want our children to be 
stupid giants and bravos, but clean, able, highly-educated, 
however delicately Providence or the laws of Nature may 
have been pleased to make them. Let them overstrain 
their brains a little, let them contract their chests, and 
injure their digestion and their eyes, by sitting at desks 
and poring over books. Intellect is what we want, and 
intellect makes money ; intellect rulesthe world. I would 
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rather see my son a genius than an athlete.’ And so 
would 1. Dut what if for want of obeying the laws of 
Nature you got neither genius nor athlete, but generally an 
incapable, unhappy personage? Without healthy bodies 
you will not, in the long run, get healthy intellects. . 
Wherever you have a population generally weakly, stunted, 
scrofulous, you will find in them a corresponding type of 
brain which cannot be trusted to do good work. 1t may 
be very active, it may be very quick in catching up new 
and grand ideas—all the more quick on account of its own 
secret malaise and self-discontent ; but will be spasmodic, 
irritable, hysterical. It will be apt to mistake capacity of 
talk for capacity of action, excitement for earnestness, 
virulence for force, and cruelty for justice. 1t will lose 
manful independence, individuality, oriyinality, and when 
men act they will act from the consciousness of personal 
weakness, leaning against each other, swaying about in 
mobs and masses.” 


We sincerely hape that the publicity which has been 
given by the public press to this address by Canon 
Kingsley will be the means of awakening the minds of 
many to the vital importance of that scientific training 
which he, in common with every enlightened mind, 
advocates, 


MARTIN ON MICROSCOPIC AIOUNTING 


A Manual of Microscopic Mounting. By J. H. Martin. 


(J. and A. Churchill.) 

CIENCE in this country is certainly under great 
obligations to amateurs, or dilettanti as they are 

more correctly called. The fact is there are in Great Britain 
but avery few men of science, that is to say, men profes- 
sionally devoted to scientific careers, as compared with 
Germany and even France—we are very poor in this 
source of power. Germany has a host of universities and 
high-schoals in each one of which there are more men 
whose lives are definitely told off to the cultivation of 
science, than there are in our greatest and richest seats of 
learning. Dilettantism is the fashion of some branches of 
science in this country, and under it they have thriven in 
a way of which we may be to som2 extent proud; but 
which seems likely enough to impede greatly their more 
systematic cultivation. Geology has perhaps more than 
any science benefited by the patronage of dle/tanti; but 
it is not difficult to foresee the time when its problems 
will lave become too arduous for any but trained and 
devoted specialists to make any way with them. The 
same is to a less extent true for the biological sciences, in 
which, besides the enthusiastic field-naturalists, the mem- 
bers of the medical profession have been conspicuous as 
dtletiant? explorers. At the time when (some five and 
twenty years ago) the microscope was first brought toa 
state of efficiency in this country, a perfect army of ama- 
teurs entered the fields of animal and vegetable histology, 
equipped with the beautiful and costly instrument, and 
brought to light a considerable number of important facts 
bearing on the structure of tissues and the minuter forms 
of life. This was not the case on the Continent, the cost- 
liness of the instrument, in addition to the other causes 
which make Englishmen remarkable as scientific d/Vetfantz, 
tending to limit the movement tothis country. The taste 
for amusement with the microscope has by no means 
diminished of late years, the sales of instruments by 
English makers being something astonishing in point of 
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namber and implied outlay. But it is a fact—for which 
we can most positively vouch—that the good work done 
at the present time in England with the microscope has 
fallen very far behind its original proportion to the num- 
ber of instruments in use. In fact we have in the history 
of English research with the microscope, a typical case of 
the breaking down of dilettantism. Nearly all the dis- 
coveries easy to hand, which could be made by half-an-hour’s 
pleasant peeping through a good microscope have been 
made, and the numerous observers formerly urged on by 
success have now become reduced to mere collectors of dia- 
toms and inounters of fleas, Ontheotherhand,in Germany, 
an efficient microscope was produccd somewhat later than 
in this country, on a different system and at a far less cost. 
lt was not taken up by men of leisure and means, nor 
were the makers tempted to produce the most elaborate 
and costly mechanical contrivances for no practical end 
but their own profit. The microscope in Germany fell 
into the hands of the professed students of science in the 
universities, and in consequence the art of applying this 
instrument to the study of structure has steadily advanced 
in that country, until not only are all the important obser- 
vations which are made with the microscope made in Ger- 
man laboratories, or by those who have studied in them; 
but the whole art or “technic” of microscopy has become 
a German one. When we find that it is necessary, for some 
purposes, to watch a single cell for twelve hours or more 
consecutively, and that three or four months’ daily labour 
is not considered too much to devote to advancing one 
small step in the knowledge of such a matter as the nerve 
branches which go to the glands in a frog’s tongue, we 
are not surprised that the d//e¢fanti are no longer of ser- 
vice in the progress of researches with the microscope. 
Thorough and single-purposed men are required for such 
work ; in short, “men of science,” supported by special 
institutions, 

It is then with very mixed feelings that we contemplate 
Mr. Martin’s bock on Microscopic Mounting. It is of 
about as much use for scientific purposes as would be an 
alchemist’s guide-book in a modern chemical laboratory, 
Foreigners who do not know of the immense number of 
microscopes annually sold in this country as toys, will 
wonder who on earth can make any use of it. Microscopic 
mounting is a proceeding which bears about the same re- 
lation to the genuine microscopic study of an organism, as 
enclosing a “subject” in its coffin does to human ana- 
temy. The object which is aimed at by the medern stu- 
dent of histology is not to “mount” a pretty specimen, but 
to apply such staining, clarifying, coagulating reagents, 
and such methods of disruption, slicing, hardening, or 
softening, as will enable him to discriminate, describe, 
and draw structure; or, it may be, so to arrange 
the somewhat restrictive conditions of microscopical ex- 
amination as may enable him to observe with the highest 
powers the tissues of organisms in their Zzzng state. He 
does not care a dump for “mounting,” and if he has in 
the course of his work prepared some hundred or two 
preparations ofan organ or organism which he is inves- 
t'zatinz, the preparations are usually thrown away when 
the problem under investigation is solved, or lie for years 
undisturbed in the catacombs of some cabinet. Mr. 
Martin is of no assistance whatever in all that relates to 
the use of reagents or adjuncts to observation with the 
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microscope. lle is evidently quite ignorant of German; 
he gives a number of reccipts taken fiom a variety of 
antiquated English sources; others he takes without 
acknowledgment from the “ Quarterly Journal of Mi- 
croscopical Science ;” see, fur example, the paragiaph on 
staining tissues, p. 144, which can only serve to mislead, 
Some, of course, amongst Mr. Martin’s instructions are 
correct ; but we fecl convinced that he has not made trial 
ef even the few methods which he has imperfectly de- 
scribed ; and we decidedly object to his assuming the 
office of a guide, when it is but a case of the blind lead- 
ing the blind. 

Still, Mr. Martin’s book may be looked at as an in- 
teresting specimen of the phase which English di/ctlanéte 
microscopy has now reached, Had the author been a 
little more careful in confining himself to what he really 
understood as a diligent mounter of microscopic objects, 
his volume would have had a genuine antiquarian interest, 
and would have perhaps been useful ; indeed, it mry evcn 
now in some ways be so to those who take a view of the 
microscope similar to his own. 

It would hardly have been worth while expending so 
many words on a book in itself of so little significance, 
had not there been two conditions in existence which, if 
passed by without remark, may have some conseq:iences 
which had better be avoided, Firstly, the number of per- 
sons, medical students and others, now enterinz on ihe 
serious study of histology, and the use of the microscope 
as an instrument of scientific research, is incrvasinz. 
They want books to supplement the efforts of teachers in 
putting them into the way of working and explaining tu 
them—if we may so say—the most useful “dedges,’ 
Secondly, there are other books besides Mr. Maitin’s 
which profess to give instruction on microscopic manipu- 
lation, and are all worthicss. The students may, in 
their innocence, be led to purchase such books. We wish 
them to avoid making this mistake. Thcre is no satis- 
factory book in English on the subject. Beale’s is the 
best, but too large, and not sufficiently complete excepting 
as to his own methods. Frey’s book, which exists in bo h 
a French and a German form, is the best foreign guid to 
microscopic Zechwuit. 


OUR BOOK SHELF 


Magnetism and Deviation of the Compass. For the use of 
Students in Navigation and Science Schools. By 
John Merrifield, LL.D., F.R.A.S. (Lordon: Lony- 
maus and Co.) 


THE Admiralty Manual of Compass Deviation with its 
auxiliary Elemenatry Manual would, after some lapse uf 
time, appear to have been turned to good account by 
teachers of navigation. The small volume under review 
is one of a plentiful supply which appears to be now 
issuing from the press on a subject of vast importance ty 
seamen of the present generation; and as such is 
deserving of notice. 

It contains useful information of an elementary kind, 
although this information is not presented euher in ihe 
practical form or exact and mathematical arrangement cf 
the two manuals we have noticed as the fountain heads of 
the science of magnetism as applied to iron ships and 
their compasses. 

It isto be regretted that in a subject where clearness 
and precision are essentials to teaching, Dr. Merrifield 


should have written occasionally with looseness and 
inaccuracy ; for example, at p. 52 we find “ Vertical iron 
at the same place will produce the same deviation in 
whatever direction the ship’s head may be, because a ver- 
tical line makes always the same angle at the same place 
with the line of force.” There is confusion of cause and 
effuct here—the deviation is not the same in whatever 
direction the ship’s head may be, although the force re- 
mains constant or nearly so—and these are important 
features for the student to realise. 

Notwithstanding, however, these shortcomings, Dr. 
Merrifield’s “small manual” may in the main be reccived 
as an orthodox production, and will tend to divert the 
attention of his students from some singular statements 
and conceptions relating to the deviation of the compass 
on board ship and its compensation, to be found at pp. 
20-23 of his Navigation and Nautical Astronomy published 
conjointly with H. Evers in 1868. 

We hope to see manuals of this smaller class ema- 
nating from seamen, who, possessed of the knowledge of 
the exact requirements in the practice of their calling, 
can extract from original sources, and simplify the main 
points in the various divisions of the subject. 


ZEPTERS TO THE IEDITOR 


[ Ze Editor does not hold himseif responsible for opinions expressed 
by his corvespondints, No notice is taken of anonynous 
communications. } 


Solar Spectroscopic Observations 
TI!AVE just seen Herschel’s letter to you in Narure of 
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October 3, and am induced to address you, lest his remarks on _ 


Indian Climate should make difficulties in respect to the British 
Association's proposal for a physical observatory for solar 
observation. 

I do not think Captain Herschel has been in England since 
the Eclipse of 1868, and consequently he cannot speak from ex- 
perience of the English climate. It is beyond all doubt that 
from some cause (commonly believed to be haze) there are really 
very few days when the protuberances can be studied in England. 
Tferschel’s letter contains evidence that that cause, whatever 
it be, is absent in India. We need not go further ; we have the 
two facts (1) that it is impossible in Ingland, with great tel>- 
scopic power and great dispersion, to see the prominence lines 
regularly ; (2) that it is possible to do so in India, even in the 
plains at a bad season. The result seems to be that solar inves- 
tigations should be pursued in India systematically. 

I may add that the facility of seeing these things, and the pro- 
bability that spectroscopic inquiries into the celestial bodies would 
have been more successful in the earlier stages had there then 
been any observers in India, are to my mind a strong argument 
for now establishing in India, and on a permanent footing, an obser- 
vatory, whose speciality shall be ‘* Researches on the Whysics of 
the Sun and Planets,” whether by the spectroscope, or vision, or 
photography. When the proposal of the British Association is 


made formally to the Government by the Council, it will, T . 


trust, take this form. There is no such institution now in the 
Tiritish dominions, and when one is established, it should be 
in the Tropics somewhere, and as systematically devoted to 
physical researches as Greenwich has been to the moon, 

The Director might, probably would, as at Greenwich, in time 
attach other investigations ; but these researches should be his 
primal object; and, if they were made so, there is no reason why 
work as standard and as useful should not result. 

October 4 J. F. TENNANT 


Consciousness and Volition 


TNE question raised by Mr. Bennett in last week’s NATURE 
ip of great importance, and of no small difficulty. During a 
visit tu the late Sir William ITamilton in 1855, this subject came 
up for discussion. Sir William was then engaged on his edition 
of the works of Dugald Stewart. 1 called his special attention 
to Stewart’s doctrine regarding the operation of Will in acts 
which are usually ascribed to Ilabit. Stewart asserts that all 
habitual actions are really voluntary. Ashe had no acquaintance 
with the modern doctrine of “latent mental modifications,” he 
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would naturally take for granted that there can be neither a vyoli- 
tion nor any other act of mind without accompanying conscious- 
ness. Je accounted for the non-remembrance of that conscions- 
ness by the extreme rapidity of the volitional action. (Collected 
Works, vol. ii, chap. it) To this Sir William objected. Tle 
went on to show that in many cases an act, or even 2 long series 
of acts, originally voluntary, have ceased to be so. ‘The habit or 
habitude, which is a mental tendency, though not a pow », 
gencrated by cust 1m, supplies the place of volition, In illnstra- 
tion, he referred particularly to the well-known fact thatin India 
soldiers will march long distances when they are asleep. New, 
it seems to me that this decides Mr. Lennett’s question, ITere 
we have regulated action, determined, not by volition, but by 
habit. Sir William, however, failed to meet all my difficulties, 
because, as I afterwards saw, of his unsatisfactory theory of 
cansition. Ile so frequently confounded conditions with causes. 
With him a cause denoted anything without which an effect coukl 
not be ; hence his <loctrine of con-canses, a2 plurality of causcs - 
for each effect. Thus, when I will to move my hand, and the 
movement follows, Sir William would call the volition eve 
cause of the movement, whcreas it is merely a condition. It is 
remarkable that he should fall into this error since he rejected 
Biran’s doctrine regarding the efficiency of volition, Ina sub- 
sequent conversation we discussed the points of similarity and 
the points of difference between Habits and Instincts. 1t would, 
however, be trespassing on your space to give the details. 

T will only add that an ‘ unconscious volition” in the sense 
intended by Mr. Bennett is not possible. Dr, Carpenter’s cx- 
presion ‘‘unconscious cerebration” I regard as unfortunate, 
since it appears to rest on the assumption of the essential identity 
of mental, vital, and physical powers. Mr. Bennett will find 
many valuable observations on the nature and conditions of 
habitual actsin Hamilton’s lectures on ‘* Metaphysics,” Morell’s 
“ Outlines of Mental Philosophy” (published in 1562), and Sir 
Tenry Holland’s ‘‘ Mental Physiology.” 

JouHn Moore 

Stamford Iluuse, Sale, near Manchester, Oct. 14 


The Solar Spectrum 


Upow reading the communication from Capt. Herschel in 
your number for October 3, upon the solar spectrum, I seem to 
remember a letter from a correspondent being published some 
year or inore ago in your pages, in which it was stated the 
writer had seen the bright lines near the sun’s limb with one of 
Lrowning’s direct vision prisin spectroscopes, the instrument 
being placed on the back of a swing looking-glass as a stand. 
The dispersion of this instrument would be probably rather more 
than that of one angular prism, I am bound to say that ] have 
been unable myself, up to the present time, to do more than see 
a bright line near D, superposed on the solar spectrum, with 
such an instrument as, however, for other purposes, is a most 
convenient and sulliciently powerful one. 

To my own I have added three small wedge-shaped pointers cut 
ontof thin brass, ani fixed in the eye-piece, while the slit-plate, 
and consequently the spectrum itself, is drawn across the field by 
a micrometer screw having a range of about 600 divisions between 
its starting point near A and G at the other end of the spectrum, 
In this way a bright line (say the auroral one) may be brought 
upon one of the painters, and its distance from D, in a salted 
spirit-lamp fame, at once accurately measured and mappel 
down ; and if the pointer is again brought on the line after the 
observation, it may be verified by the position of the pointer 
next day upon the solar spectrum itself. 

It oceurred to me the other evening to try the effect of a 
V-shaped slit, and it seems to me to have some advantages. 
The lower ends of bright lines being brought to a fine point, 
are more easily positioned on a scale or painter, while the taper- 
ing of faint or nebulous lines or bands enables their relative in- 
tensity to be more easily compared. My experiment was a rough 
one, and with a home-made slit; but for working purposes, by 
a sliding plate a slit night be contrived of a V shape, whose 
width and length would be altered at pleasure; and it woul!, [ 
think, for some observations give gou] results. 

Guildford, Oct. 7 J. Ranp Capron 

A Day Aurora 


A CONTROVERSY was carried on in your columns about a year 
ago as to the possibility of an aurora being seen during the day 
time. <A recent communication from Padre Secchito the French 
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«Academy of Sciences will be found of intcrest as bearing on this 
question. Writing from Rome on the 27th of August, he says 


an -\urora Dorealis by day, at ten o’clock in the morning up to 
midday. The magnetometers were greatly disturbed, and in 
the heavens at half-past ten appeared an arch of light cirrus 
clouds, stretching from N.N.W. to N.E., and crowned along the 
whole of its contour by numerous and fantastic rays (jets 7i/a- 
menteux). The forms of these rays so perfectly resembled those 
of the solar protuberances that some of the drawings of them 
might easily be mistaken for drawings of solar protuberances even 
by people well accustomed to these observations.” 
Merton College, Oxford J. P. EARWAKER 


Meteor 


Last night, Oct. 9-10, about midnight, G.M.T. a meteor was 
seen by my wife in the $., considered by her to rival the bright- 
ness of Venus, and describing a path which was so carefully 
sketched by her immediately afterwards as to form a possible 
basis of comparison; and which therefore may be thought 
worthy of insertion in Nature. It seems to have become 
visible near ¢ Ceti, probably rather ~/ that star (which, however, 
was not noticed by her through a dewed window-pane), and to 
have passed with a slow motion and a yellowish light, in a path 
somewhat convex towards the zenith, in the direction of 6 Ceti, 
before reaching which it vanished. For about three-fifths of its 
course it preserved the same aspect, as of a ball of light with 
sparklings round it, and some appearance of a train ; but in its 
further progress it seemed to waste away to extinction, 

TOV. WEGB 
Tlerefordshire ; according to Ordnance 
23s, lat. N. 52° 5' Sane 


Ilardwick Vicarage, 
Map, long. W. 3h. 4m. 


Fossil Oyster 

TiAve recently noticed a fossil oyster, in what Sir C. Lyell 
calls the Lower Miocene, or Hampstead beds. Can you, or any 
of your readers inform me if it has been noticed before. I can 
find no mention of it, in any work within myreach. I have been 
a subscriber, from your first number ; and have observed the 
kind nutice you have extended to other inquirers, and have thus 
been emboldened to trouble you. INQUIRER 

N.B.—I have no pretensions to science, or any scientific 
acquaintance, being merely a solitary observer. 


AWN ELECTRICAL BAROGRAPH 


HAVE recently designed a barograph, a brief account 
of which may be interesting to your readers. The ad- 
vantages claimed are : — 

That the record may be seen as it is going on. 

That it is quite as, if not more sensitive than, the photo- 
graphic barograph, and the scale is larger. 

That no time is lost preparing the paper, printed forms 
answering the purpose. 

That the first cost and cost of working are both much 
Jess than in the photo-barograph. 

A photograph has been taken which shows the instru- 
ment in working order, with part of a day’s record shown 
on the cylinder.* 

The cylinder is ten inches long, and eight inches in 
diameter, allowing for one inch per hour of paper. 

The clock, or governor, is connected by a bar to 
a movable inclined plane, this is again connected by 
a bar to the long wire parallelogram which carries 
the pen, and the clock, by means of an eccentric, 
causes the inclined plane, and with it of course the pen 
frame, to move backwards and forwards once every 
minute. The wire frame is guided by four brass friction 
wheels, attached to a brass frame having motion up 
and down only; under it are the coils of an clectro- 
magnet, the armature of which is attached to the brass 
frame. So long as no electricity passes through the coils 
the brass frame is thrown up by a small spring high 
enough to lift the pen off the paper. 


_” A photograph and section were obligingly forwarded by the author with 
his description, 
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in diameter, and is fixed firmly to the case. 
(Comtes Rendus, p. 613):— On the 15th of this month we had ! ¢ y 


” 


493 


The barometer tube is an ordinary glass one 0°58 
Its cis- 
tern is a smal} glass one, one inch in diameter, and 
cemented to a brass arm hinged to the left side cf the 
case, and which allows it perfectly free motion up and 
down, but not sideways. Irom this cistern projects a 
very light arm, also hinged, and bent at the end so as to 
extend over the inclined plane. One wire of the battery 
is attached to the cistern arm, and the other, after passing 
round the magnet, to the inclined plane. As soon, then, 
as these two parts touch, the electro-magnet brings down 
the brass frame, and with it the pen, on to the papers 
which at once begins to mark, and continues to do so 
until the motion of the clock draws the inclined plane 
from the cistern arm, and so breaks the contact ; the pen 
remains off the paper until, by the motion of the clock, 
the inclined plane is brought to touch the projecting cis- 
tern arm, when the pen at once begins to write. As the 
barometer, when the pressure increases, must draw the 
mercury for its increased heiyht from the floating cistern, 
the cistern becomes lighter, and rises with it, and the 
smallest motion may be made sensible by altering the 
inclination of the moving inclined plane. The accuracy 
of the motion of this plane is secured by making it worl 
on two fine steel points—the same motion, in fact, as that 
given to the cutter of a dividing engine. The cistern floats 
in a reservoir of mercury. 

The pen is a syphon pen, supplied with 4/7 ordinary 
writing ink. H. C. RUSSELL 

Sydney Observatory, Aug. Io 


BEAUFORT'S WIND SCALE AND THE BOARD 


OF TRADE* 
{ee Board of Trade have recently issued instructions 
to Receivers of Wreck and Officers of Coastguard, 
with reference to Beaufort’s Wind Scale, so that one 
uniform construction should, as far as possible, be placed 
upon the wind scale by them. In the Circular the follow- 
ing passage occurs :— 

“The Board of Trade are led to think that different 
constructions are placed by different persons upon the 
scale known as Beaufort’s scale. In illustration, it may 
be remarked that the higher forces, 11 and 12, are, as the 
Board learn from the Meteorological Committee, scarcely, 
if ever, reached in the British Isles. Force 12, which is 
intended to represent a West India hurricane, the velocity 
of which is 80 miles per hour and upwards, has been 
reached only twice in four years on the coasts of the 
United Kingdom ; notwithstanding high winds prevailing 
at the time of a wreck are frequently described by the 
ships’ officers as storms or hurricanes.” 

It is here taken for granted that the positions of the 
anemometers of the Meteorological Committee are such 
as to record observations of wind fairly comparable with 
those felt at sea ; and also that the anemometers are con- 
structed to record those velocities of the wind which are 


| applicable to the case in hand, 


It is not stated how the two instances of velocity of So 
per hour and upwards were ascertained. Since, however, 
the space traversed or recorded by the anemometers at 
the observatories of the Meteorological Committee can 
scarcely be measured for a shorter period of time than 15 
minutes, it may be assumed that on two occasions, and 
only on two occasions during four years, have the anemo- 
meters been noted to record a velocity of 20 miles or 
upwards in 15 minutes—that is, a velocity at the rate of 80 
miles an hour or upwards. If the tracings of the Hemi- 
spherical Cup Anemometer could be read off for so short 
a period as five minutes, many instances of 80 miles an 
hour, and even several velocities of 100 miles an hour and 
upwards, could be taken from the records of these four 


* See Circular, No, 558. 
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years in the Mcteorological Office. Indeed, a carcful 
inspection of the lines of wind velocity published in the 
Committee’s Quarterly Reports renders this supposition 
extremely probable. ; 

Daring high winds it is well known that the wind does 
not blow with a uniformly high velocity, but that there 
occur frequent gusts of comparatively brief duration, many 
of the heaviest being, indeed, all butinstantaneous. Thus 
the anemometer may indicate a velocity at the rate of no 
more than 60 or 70 miles an hour, but during the time 
there may have occurred 20 or 30 sudden gusts quite 
equal to the Force 12 of Beanfort’s scale. Now, it is 
these repeated heavy gusts which cup-anemometers do 
not record that sai‘ors have to provide against in the 
management of their ships. Ilence it happens that 
while at observatories on land, provided only with cup-, 
anemomceters, no greater velocities than 60 or 70 miles an 
hour can be noted, in ships at sea, what the seaman has 
actually to deat with are velocities of 80 or 100 miles an 
hour. He accordingly enters these high pressures in his 
log. 

‘It is evident that the Board of Trade are not in a posi- 
tion to give the assistance to sailors which they arc seek- 
ing to give, till pressure-anemometers have been estab- 
lished at their observatories. 

The Circular contains this very judicious remark :— 
“ The Board desire to impress upon Receivers and Officers 
employed in reporting casualties, that the direction and 
force of the wind at the time of a casualty should be 
ascertained as accurately as possible, and that therefore 
these particulars shouli not be inserted without every 
precaution being taken to insure that they are in accord- 
ance with fact.” 1t only remains that the Board of Trade 
furnish each Receiver and Officer with a simple pressure- 
ancmometer, having a scale,o to 12, agreeing as nearly 
as possible with Beaufort’s scale, and so constructed as 
to show the pressure at the time of observation, and to 
register maximum pressures, so that the officials nay be 
put in a position to carry out the instructions of the 
Board. 


SCIENCE AT OXFORD AND CAMBRIDGE 


THE following cour-es of lectures are arranged for the 
ensuing term at the University of Oxford :— 

Mr. R. B. Clifton, Professor of Experimental Philosophy, 
on “Optical Instruments and Physical Optics ;” be- 
ginning Saturday, the 19th of October. The Vhysical 
Laboratory of the University will be open daily for in- 
struction in practical physics from 10 to 4 o’clock on and 
after Thursday, the 17th of October. 

Mr. J. O. Westwood, Hope Professor of Zoology, pro- 
poses to form a class for the study of the structure and 
classification of articulated animals. 

Mr. W. Odling, Professor of Chemistry, on “ The Suc- 
cession of Chemical Ideas;” beginning Thursday, 
October 17. There will also be an explanatory and cate- 
chetical lecture on Tuesdays at 11 o'clock, to commence 
on Tuesday, October 22, The laboratory of the Univer- 
sity will be open daily for instruction in practical 
chemistry from 9 A.M. to 3 P.M. on and after Monday, 
October 14 In addition to this two courses of instruc- 
tion will be given in the laboratory—a course on the 
methods of quantitative analysis, and a course of elemen- 
tary practical instruc ion in chemical manipulation, in- 
tended for those commencing the study of chemistry. 

Mr. G. Rolleston, Linacre Professsr of Anatomy and 
Physiology, on *‘ Human Anatomy and Physiology, with 
special reference to Ethnology ;” beginning Frid vy, the 
18th of October. The work-rooms in the Anatomical 
Department are open daily from 9 A.M. to 5 P.M. for prac- 
tical instruction, under the superintendence of Mr. Charles 
Robertson, the Demonstrator of Anatomy, and Mr. S. J. 
Shaikey, or Jesus Cusge. Apo class will be fhiwed 
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for instruction in Practical Microscopy. Mr. E. Ray 


Lankester, of Exeter College, will, as Deputy of the 
Linacre Professor, give a course of lectures on “ The 
General Classification of the Animal Kingdon,” be- 
ginning on the 19th of October. 

Mr. J. Phillips, Professor of Geology, on “ The Suc- 
cessive Conditions of Land and Sea, taken in the order of 
Geological Time ;” beginning Monday, October 28. 


The following are also announced in connection with 
Trinity, St. John’s, and Sidney Sussex Colleges, Cam- 
bridge :— 

On “ Electricity and Magnetism (for the Natural 
Sciences Tripos), by Mr. Trotter, Trinity, commencing 
Wednesday, Oct. 16. On Chemistry, by Mr. Main, St. 
John’s, in St. John’s College Laboratory, commencing 
Thursday, Oct. 17. Attendance on these lectures is re- 
cognised by the University for the Certificate required by 
Medical Students previous to admission for the first 
examination for the degree of M.B. Instruction in Prac- 
tical Chemistry will also be given. On Paleontology 
(the Protozoa and Coelenterata), by Mr. Bonney, St. 
John’s, commencing Thursday, Oct. 17. On Geology, 
(for the Natural Sciences Tripos. Preliminary matter 
and Petrology), by Mr. Bonney, St. John’s, commencing 
Wednesday, Oct 16. A course on Physical Geology will 
be given in the Lent Term, and on Stratigraphical Geology 
in the Easter Term. On Botany (for the Natural 
Sciences Tripos), by Mr. Hicks, Sidney, beginning on 
Thursday, Oct. 17. The Lectures during this term will 
be on the Morphology of Phanerogamia. Mr. Hicks wiil 


| also give examination papers in Botany to candidates for 


the next Natural Sciences Tripos, beginning Oct. 21. On 
the Physiology of the Organs of Sense, by Dr. M. Foster, 
F.R.S.; anda Course of Practical Physiology. The days, 
hours, and dates of commencement of these two courses 
will be announced shortly. 


“AMERICAN PREPARATIONS ORV HE 
FORTHCOMING TRANSIT OF VENUS 


Ao the violent political agitation and the inevitable 

social commotion of the United States, one would 
imagine, judging from our own case, that neither the 
American Government nor the American people had any 
time or funds to devote to scientific objects of apparently 
remote utilitarian interest. That this is not the case every 
regular reader of this periodical must be aware, for seldom 
does a week pass but we have occasion to notice some 
scientific expedition fitted out by Government funds, or 
the meeting of some well-organiscd and efficient scientific 
association, or the report of work done at one of the 
numerous scientific schools with which the country 
abounds, or the results of an expensive scientific inquiry 
or scientific experiment ; in short, the Americans seem 
to think it their interest and duty, as it is their inclination, 
to give substantial encouragement to scientific research 
and the spread of scientific culture and knowledge. Verily 
they know how to do these things better in America thin 
in England ; but, indeed, of what foreign country can 
this not be said? This cannot be better seen than in the 
action taken by the U.S. Government in reference to the 
forthcoming Transit of Venus. 

In March 1871 Congress, instead of appointing one 
irresponsible official to organise all the preparations 
necessary for the observation of one of the rarest and 
most important astronomical phenomena, authorised the 
appointment of a Commission “to expend such appropria- 
tions as might be made by Congress for the observations 
of the coming Transit of Venus.” This Commission is 
composed of Rear-\dmiral B. 1. Sands, Superintendent 
U.S. Naval Observatory ; Prof. Joseph Henry, LL.D., 
President National Academy of Sciences ; Prof. Benjamin 
Peirce, LL.D., Superintendent U.S. Coast Survey ; and 
toy Press urs of Muatucinadics of the Naval Ovservatory, 
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viz., Profs. Simon Newcomb and William Harkness. 
These gentlemen are all thoroughly qualified, both from 
their attainments and position, to perform the important 
and critical duties devolving upon them ; and from their 
yaricd experience and knowledge, as well as from their 
differences of mental constitution and vision, they are 
more likely to do their work exhaustively and with 
thorough efficiency, than if their task had been committed 
to the absolute care of a single individual, no matter how 
well qualified he might have been. “In the multitude of 
counsellors there is wisdom.” 

The Commission have set about their work in a 
thorough and business-like way, and seem determined 
that America shall have no rival in the perfection of the 
preparations organised for making the most of the mo- 
mentous astrononiical event. They, however, do not 
grudge to give the world generally the benefit of whatever 
important conclusions may result from their inquiries and 
experiments. At a meeting of the Commission in July 
last, it was resolved to print such papers relating to the 
subject as might be of sufficient interest and importance. 
The first collection of these papers lies before us, and we 
shall endeavour to lay before our readers the gist of its 
contents. 

The first article is a letter from Rear-Admiral Sands to 
the Secretary of the Navy, suggesting the advisability of 
asking Congress to appropriate the necessary funds for 
fitting out expeditions to observe the transit. Congress, 
it appears, in 1871 had made a small preliminary appro- 
priation of 2,000 dols., but the Commission having de- 
cided that the total cost of carrying out the work ina 
fitting manner would be 150,000 dols., to be expended in 
three annual instalments, Rear-Admiral Sands requested 
the Secretary to procure for them the first instalment of 
50,000 dols., which were to be almost entirely spent in the 
construction of instruments. Judging from the indorse- 
ment of the Secretary, it seems certain that the request of 
the Commission has been granted. 

The next letter is from Rear-Admiral Sands to Mr. 
Lewis, Mr. Rutherfurd requesting his advice respecting 
the best method of applying photography to the deter- 
mination of the relative positions of Venus and the sun 
during the transit. NMlr. Rutherfurd replies by giving a 
detailed description of the method of solar photography 
employed in his own observatory, describing the form 
of photographic instrument he considers best adapted for 
the observation of the transit. He gives directions as to 
the construction and manipulation of the objective, the 
tube and focus, and the camera-box, which seem to be in 
all essential respects similar to those which have hitherto 
been found most efficient elsewhere. His opinion as to 
the best form of photographic instrument is, however, 
worth quoting. Mr. Rutherfurd says (p. 13) :— 

“Tf the whole matter of ordering instruments for the 
photographing of the transit of Venus were in my control, 
with my present lights, I should have an achromatic ob- 
jective of Sin. aperture, and 7oin. focus,in a cell which 
would allow of the application in front of it of a lens of 
flint glass of such curves as would shorten the focal dis- 
tance (for photographing) to Goin. At the proper point I 
would place between the two distances an enlarging lens 
so constructed that the normal image of the sun in the 
principal focus (then about half an inch) would be en- 
larged to two inches at the distance of ten inches from 
the principal focus, viz., at 7oin. from the objective. The 
camera box and tube should be one tube, and the 
focalising rack and screw should be located at the objec- 
tive end of the tube, thus simplifying the whole arrange- 
ment, and permitting the use of braces from end to end 
to prevent flexure; and on taking of the photographic 
corrector, and taking out the enlarging lens, the instru- 
nient will be all ready for vision. On consideration I do 
not think IT would counsel a smaller telescope than the 
One Th asmeonnedly 
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We are glad to see that Mr. Rutherfurd has consented 
to superintend the preparatory photographic constructions 
ani experiments. 

The last and longest, and perhaps most valuable, article 
in the pamphlet is by Prof. Newcomb, a member of the 
Commission, “On the Application of Photography to 
the Observations of the Transits of Venus.” He speaks 
of the two methods which may be adopted for the pur- 
pose of observations. Of the first, which consists in 
fixing the moinent at which the planet is in contact with 
the limb of the sun, he speaks in terms of strong depre- 
ciation, as almost entirely untrustworthy. The second 
method, and the one Prof. Newcomb recommends, con- 
sists in determining the relative position of the centre of 
the planet and the centre of the sun as often as_ possible 
during the transit. He then proceeds to examine some 
plans which have been suggested for the application of 
photography to this purpose, and to devise the combina- 
tion among them which he thinks most likely to lead to 
the desired result. The objects to be attained he sums 
up as follows :— 

1. To form an image of the sun with Venus on its disc 
of such a kind that from the outlines of the images the 
points on the photographic plates which correspond to 
the centre of the two discs, can be fixed with a high de- 
gree of precision. 2. The linear distance between these 
points being determined in millimetres, or other units of 
length, by means of a micrometer, we must have the 
means of deducing the angular distance to which this 
linear distance corresponds ; or we must know the value 
of one millimetre in seconds of arc on each part of the 
photographic plate, and in each direction. 3. We must 
have a fixed line of reference on the plate, from which we 
can deduce the angle of position of the two centres rela- 
tively to the circle of right ascension passing through the 
sun’s centre. 

Prof. Newcomb then spsaks of the necessity for the 
greatest possible accuracy 11 the measures; he thinks that, 
considering the accuracy with which the solar parallax can 
be found by other methods, we are justified in pronouncing 
it necessary that the errors at no one station rise to the 
totoo Of the distance measured. In speaking of the size 
of image on plate, he assumes that the photographs must 
be taken by the ‘‘ wet plate” process. As to size, he justly 
says that the test consists in the relative sharpness of the 
images ; if it be found thit a 2-in. image can be measured 
with twice the accuracy of a 4-in. one, it will answer an 
equally good purpose. 

In reference to the modes of forming the solar image 
to be photographed, he thinks the only method that can 
be adopted 1s that devised by Prof. Winlock, which has 
been in successful operation for several years at the Har- 
vard College Observatory, and which has been indepen- 
dently proposed by M. Faye, of the French Acaiemy of 
Sciences. It consists in placing the telescop2 in a fixed 
horizontal position, while the sun’s rays are thrown into it 
by a heliostat placed in front of the object-glass. After 
enumerating several of the decided advantages which he 
thinks it possesses, he proceeds to describe the appliances 
and methods by which the determinations are to be made 
in this system, What he says as to the heliostat we think 
very valuable, and shall endeavour to givea clear abstract 
of it. 

If the reflecting surface of the heliostat be warmed by 
the rays of the sun, or if the two surfaces of the reflecting 
plates are unequally heated, then (1) the position of the 
effective optical centre of the angular value of the milli- 
metre on the photographic plate, will be vitiated; (2) the 
image formed in the focus of the objective will be blurred. 
In considering effect (1), the problem is:—two rays from 
points in the heavens, at the angular distance y, strike the 
reflactor, whose ridias of carva.ure is p, 0.23 to met after 
reflection near the optical centre of the objective ; to find 
the difference y' between these directions after leaving the 
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reflector. y is the angle which will be measured on the 
plate, y the angle we want. Call, 
5, the distance between the points on which the rays 
strike the reflector. 
A, the angle which the line joining the points makes 
with the plane normal to the axis of the telescope. 
DPD, mean distance of the mirror from the objective. 
Sy — y' —y, the error produced by the curvature of the 
mirror in the result cf the angular mcasurement. 
Then, S = J sin. y sec, 4. 


Sec. A may be supposed to be unity. Since it is de- 
sirable that the crror of 4 y should not exceed johoo of its 


value, it is desirable that we have 4 > 80,000 ; and since 
it is necessary that the error should ecrtainly be within a 
limit four times as great as this, we must have 2 > 20,000, 


1t will probably be found that at most of the stations 
the reflector can be placed within a foot of the objective. 
If so, the limit outside of which the radius of curvature of 
the reflecting surface will be unimportant, will be 80,0co 
feet, and that within which it will be inadmissible will be 
20,000 feet. 

As to the second effect, that on definition, if the curva- 
ture of the reflector cannot be kept within the limit of 
80,000 feet radius, or if any small deviations without it 
cannot be determined with certainty, a serious and fatal 
objection will arise to the proposed plan. The practica- 
bility of attaining this desideratum is the first thing to be 
determined, and it can only be determined by trial and 
experiment. The most necessary precaution is that the 
reflector should be exposed to full sunlight only at the 
moment of taking the picture. When it is found neces- 
sary to use the reflected light for adjustment, the heat 
rays must, as far as possible, be cut off by a blue or green 
glass. The necessary time of full exposure of the mirror 
need not be more than half a second, or a second at most, 
for each picture. 

The most perfect arrangement for moving the reflector 
would be that of the “siderostat” of Foucault, in which 
the mirror is moved round two axes in such a manner that 
the reflected rays remain parallel as the sun passes along 
its parallel of declination by its diurnal motion, the change 
due to refraction excepted. The adjustment of the reflec- 
tor must be made so that the direction of the reflected 
ray shall vary from that of the telescope as little as possible 
during the transit. The motion of the mirror must be free 
from all vibrations, and every instrument must be carefully 
tesicd for this condition before being used. To avoid all 
serious danger of vibration, Prof. Newcomb proposes that 
no toothed wheels shall be allowed in the moving machi- 
nery, but that all motion shall be communicated by fine 
and well-oiled tangent screws, Whether the mirror 
should be of plain glass, silvered glass, or speculum 
metal, is a question to be settled by cxperiment. 

Prof. Newcomb then proceeds to give some valuable 
suggestions as to the objective, the tube, arrangements at 
the focal points, the exposing of the plate, determination 
of the planct’s position on the sun’s disc, and the angle of 
position. These are an admirable 7¢s72é of and criticism 
on the best results that have been hitherto arrived at 
on these points. His concluding remarks are worth 
quoting :—‘* The determination of the solar parallax from 
measures of photographs of the sun taken during the 
transit of Venus is besct with this serious difficulty. 
the required clement appears only as a minute difference 
between two comparatively long ares, much longer, in 
fact, than are often measured with a micrometer, In 
order that the solar parallax may thus be determined with 
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a precision exceeding that attained by other 1acthods, it 
is necessary that the arcs in question be measured with a 
precision considerably exceeding any ever attained in the 
astronomical measurement of an are of similar length, 
The difficulties of the operations are greatly aggravated 
by the direction and motion of the body to be photo- 
graphed, which require the apparatus to be mounted on 
moving axes, and demand either an instrument of un- 
wieldy proportions, or the use of an enlarging lens. In 
Prof. Winlock’s apparatus the diurnal motion is thrown 


| entirely upon the revolving mirror, so that all the advan- 


tages of a fixed horizontal sun are obtained. The appa- 
ratus is all firmly mounted on stone piers, thus admitting 
of exact measurement of all its parts, and avoiding all 


| danger of changing the adjustments by the photographic 


manipulations. It seems to be that the advantages are 
all greatly in its favour.” 

We hope that the Commission will very soon be able to 
publish an equally, if not more, interesting and valuable 
collection of papers, containing the results of their own 
independent inquiries and expcriments. We only hope 
that the preliminary work will be as efficiently done in 
other countries as there is every promise of its being done 
in the United States. 


THE “ HASSLER” EXPEDITION 


\ E are again indebted to the New York Trrbiuae for 
the following account of the final labours and total 
results of Prof. Agassiz’s expedition :— 


SAN FRANCISCO, CAL., Sept. 2.—The steamer Hassler 
reached Acapulco on Sunday evening, Ang. 4, and re- 
mained 70 hours, The fishermen of the place were very 
active, and our own scientific party were not behindhand 
in diligence, so that these 7o hours yiclded the Professor 
as rich a harvest as he has gathered in almost any port. 
Acapulco is a lovcly Sleepy Hollow; its quiet little bay 
completely enclosed by beautiful mountains ; its environs 
adorned with a profusion of tall cocoa-nut palms; the 
promenade from the town to the fort, half a mile distant, 
shaded by magnificent old lime trees; the town itself 
clean, old-fashioned, quict ; only three or four vessels in 
the port. If it had not been for the heat, we should have 
voted it the loveliest imaginable retreat. Two of the 
vessels in port were English, and ] had one or two plca- 
sant interviews with their captains. As we were parting, 
I mentioned to one of them that I had long wished to 
visit England. His answer was pre-eminently I¢nglish :— 
* He thought a visit to England would be useful to me ; 
it might remove some prejudices and hard feelings.” 
Now, as 1 am absolutely certain, and do positively know, 
that 1 had not betrayed to him in any way or manner the 
least shade of prejudice or hard feeling toward the mother 
country, 1 must explain his remark by supposing that he 
was himself conscious of hard feelings toward the United 
States ; and therefore presumed that | felt them toward 
England. The confidence with which an Englishman 
applies his English foot-rule to measure the universe is a 
very marvellous thing; it is as if he thought that the 
laws and customs of his little island are universal laws of 
humanity, and he seems incapable of supposing it other- 
wise. 

Weleft Acapulco August 7. The scenery as we went out 
of the bay, passing between the islands and the main 
land, and for several miles after emerging into the Pacific, 
was exquisitely beautiful. The high hills behind the 
town reminded me of paintings which I have seen of 
Hymettus seen from the hill of the Museum. We have 
hardly seen on the whole voyage anything more pictu- 
resque and beautiful. The evening closed with a magni- 
ficent sunset. South of the sun were long streamers of 
golden clouds, and just north of it was a natch of the 
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bluest imaginable sky, broken by three or four projections 
of brilliant cloud. Our views toward the north were 
lovely beyond description ; the sca nearer to us was the 
deepest bluc, toward the shore becoming purple; then 
came a long golcen beach ; behind that deep green hills ; 
behind these a line of purple hills ; still farther back blue 
mountains, and then over all a series of clouds of varying 
shades. On the evening of the oth, off Cape Corrientes, 
we had a heavy showcr, a thing that six weeks in tlie rainy 
reason had rendered familiar to us. But the next morn- 
ing we were ina difierent climate, cool, dry, and pleasant ; 
and gliding on smooth seas, we reached the western edge 
of the Gult of California on the evening of the 11th. By 
noon of the 12th we had a strong head-wind which seemed 
positively cold after the sweltering heats of Panama and 
Acapulco. At sunrise on the 13th we anchored in Mag- 
dalena Bay, where we remained thirty hours, seeing only 
the two great islands which form the outer defences of 
this magnificent harbour. We found here a small colony 
gathering orchilla, a lichen (Rocee//a) from which cudbear 
is made. The plant only grows in comparatively rainless 
regions, and grows very slowly, so that the gathcring of a 
crop leaves the field barren for many years. The bushes 
on which this lichcn grows are of but few species, and 
most of them of very odd appearance. The animals in 
the sea were very interesting, and our thirty hours yielded 
us a ricn harvest. 

Good weather and favourable winds brought us into the 
harbour of San Diego by noonon Sunday, August 15. We 
had not becn here long before a telegram ordered the 
Hassfey to return to the Mexican coast and sound for a 
rock reported to have been seen inacertain place. The 
Hassler obeyed, and was gone several days, searching 
for a rock which probably does not exist, the scientific 
party meanwhile remaining in San Diego, lt was a 
delightful place for the naturalists and for us all. It was 
our own country, and we were at home; and among 
hospitable people who at once made us feel at home. A 
few Chinese (washers and ironers and fishers) scemed to 
be the only low people in the place, if we except a few 
Indians in tents in the adjoining fields. All the rest—I 
speak of the new town—seemed to be industrions, respect- 
able Americans, Germans, or Spanish. The harbour is a 
long crescent. The protcction is from a long range of 
hills running souchward in a prcmontory to the west, and 
two flat islands on the south connected with each other 
and the continent on the cast by a narrow strip of sea 
beach. On the north side of this crescent are numerous 
little villages, two of which, Old San Dicgo and New San 
Diego, are of considerable importance. In the new town 
two daily papers are published, and a steamer leaves 
five times a month for San Francisco. While we were 
there the town was intensely excited over the arrival of 
Col. Scott and other railroad magnates, to make arrange- 
ments for the conmmencement of work on the western 
division of the Texas and Pacific Road. The town has 
been built in faith that a railway communication with the 
atlantic must at no distant day be opened with this the 
best harbour in the southern part of California. But hope 
deferred had begun to make the heart sick. Those who 
had not means of living had begun to consider the expedi- 
ency of retreating to some place of greater activity. But 
the visit of Col. Scott, and the arrangement made by him 
with the c’tizens of the town, have put every one at San 
Diego into high spirits, and they look forward now, I 
think reasonably, to the rapid growth of their city. 

Tle harbour is excel'cnt. 1t needs some care to prevent 
the San Diego River from filling it with sand, to prevent 
t's ocean from breaking the beach that connects the island, 
ail thus o>,iate the present “scour” in the main 
entrance ; and to prevent wharf and other “imp: ovements” 
in the distant future from doing the same mischief. The 
situation of the town is fine, on a gentle slope, witha hard 
pan foundation for building. The climste is wonderfully 
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equable, it is rather too dry, but windmills are cheap ; the 
direction of the wind is so uniform that the windmill need 
only be set for west winds ; and with a windmill to irrigate 
one can raise any crop. Many plants, as olives, figs, 
grapes, &c., enly need irrigation for a time and then strike 
root dcep enough to reach perennial moisture. Frost 
come only at intervals of many years and are then exceed- 
ingly light. We ate tomatoes gathered from bushes that 
had yielded fruit freely every week in the year for three 
years past. The melons were of an excellence surpassing 
anything 1 have ever tasted. The city is well laid cut, 
and the nucleus of citizens already there is of sterling 
quality. The Horton House, which is the principal hotel, 
is acmirably kept in the neatest and most comfortable 
style, with gas, water, and other conveniences, and a good 
table. One can make oncself at home there as well asin 
any city of larger size. I met also many persons in private 
at whose houses I had evidence that some of the best 
fruits of English and German, French and Spanish civili- 
sation are acclimated here. In zoology our naturalists 
found a rich field. Fifty-three different species of fish, and 
sixty or seventy species of other animals, were added to 
their collections, many of these species being of very rare 
and valuable kinds, and several probably new. Most of 
these were found in such abundance that the Professor 
could take just as many as he chose, as many, that is, 
as he thought he could make useful at home. 

On Augnst 28 we parted with real regret from our new- 
made but most cordial and hospitable friends at San 
Diego, and, being again greatly favoured by the weather, 
we made the Golden Gate on the 31st at sunrise, and 
dropped our anchor in the harbour of San Francisco at 
go’clock. The expedition proper here ended, but Prof. 
Agassiz, with Dr. Steindachner, will remain to gather 
what they can in this harbour before returning. Their 
success during the whole voyage in collecting valuable 
specimens of fish and other animals has been truly won- 
derful ; new and unknown species have apparently been 
everywhere awaiting their arrival to reveal themselves ; 
raie and valuable fishes have come freely and in numbers 
to give themselves up, and the more ordinary species have 
come into their nets in superabundance, so that we have 
thrown back living into the sea very frequently more than 
half cf what the seine brought up. The whole number of 
fish brought home from the voyage will probably exceed 
30,000, and the other animals of all descriptions will pro- 
bably swell the number of specimens brought home to 
over 100,000, It is, however, the quality and kinds that 
give value to their collection rather than the mere num- 
bers; and the /Zass/er Expedition will have prominent 
place in the history of zoology, because of the number of 
new spccies discovered, as well as for the valuable collec- 
tion oi materials on which original anatomical investiga- 
tions may hereafter be made. In the history of physics 
the exhibition will also be remembered, not for the deep- 
sea dredgings which circumstances beyond the control of 
the officers of the vessel prevented it from making, but for 
the valuable geological observations made for the first 
time in the south temperate zone by an observer thoroughly 
conversant with the action of glaciers and the glacial 
shect north of the equator; the observer who first detected 
the marks, now apparent to every eye, which demonstrate 
the existence of glacial sheets before the birth of the pre- 
sent glaciers, even in their most extended form. Durirg 
nine months the little company have received the courteous 
attention of the officers of the Aass/cr, and enjoyed the 
rare privileges which the Superintendent of the Coast Sur- 
vey and Secretary of the Treasury had granted: nine 
months of continuous and varied enjoyment. The /7ass/er 
came round South America to survey the Pacific coast cf 
the United States, but the long voyage has not been idle. 
It has been employed incidentally in a manner not less 
valuable than the work to which the vessel is specifically 
devoted, 
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OME Une TLL ISA LION OFF Saati ae GON 
MON PAPILIONACEOUS FLOWERS 
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prc SATI/V.1.—In the general strueture and cha- 
raeter of petals, stamens, and pistil, this {lower 
agrees with Lathyrus; but there is a remarkable diffe- 
rence in the shape of the keel, and correlatively in the 
hairs or brush on the style. 

In Lathyrus, as we have seen, the upper part of the 
elastic style is curved, so that the curvature corresponds 
with the curvature of the keel ; the back or outside of the 
style presses against the inside of the keel, and is not 
furnished with hairs, there being no space for pollen on 
that side, whilst the inside of the style is covered with 
hairs set upwards, so as to sweep out the pollen which 
aceumulates on this side. 

In Vreta sativa the keel forms a less regular curve, 
whilst the style, instead of following the curvature of the 
keel, is set on at right angles to the ovary, and is straight 
and perpendicular throughout its whole length. There 
is, therefore, a large nook or corner outside the style, and 
between it and the keel, into which the pollen gets, Cor- 
relatively the style is not furnished with abundant hairs 
on the inside, as in Lathyrus ; but there is a little tuft of 
stiff hairs on the outside, a little below the stigma, set on 
upwards so as exactly to brush out the pollen from the 
nook of the keel, when the keel is pressed down by an 
inseet (see Fig. 9). 


Vig gel hfe sativa (keel and pistil). 
9 


Vicia sepium is similar in construction to V7. sativa. 
I have not observed whether there is neetar within the 
staminal tube of [7 saé7va or (7 sepium, but feel assured 
that itis to be found there. 

licia Faba. \n the several positions of its buds and 
pods, Faba (broad bean) differs from Pisum and Lathyrus, 
and agrees with Phaseolus. ‘The buds are upright; in 
the flower they are horizontal, and in the pod they are 
again upright; but the blessom, when open, is, as in all 
the other cases, horizontal, so as to afford a good lighting 
place for b2es which seek the nectar in the interior of the 
staminal tube. This tube, the separate stamen, the shape 
of the keel of the style with its brush, are similar to those 
of V. sativa. 

Robinia pseud-Acactt.—This plant bears its flowers 
in a pendent raceme; consequently, the position of the 
flower is reversed. The fifth sepal should be uppermost, 
and the vexillum lowest, with its back to the peduncle ; 
and this is the position of the unopened buds. But as 
they approach maturity, 7c. as the blossom opens, the 
pedicel of each flower takes a half twist, so as to bring the 
flower into what we may call the normal position of Papi- 
lionaceze, but with the vexillum uppermost and upright, 
or nearly so, and the wings and keel horizontal, the open 
side of the keel being uppermost. The keel is obtuse, 
and is free from the wings. 

The filament of the tenth stamen is joined to the others 
in the middle, with apertures between it and the others at 
the base, and there is a eavity at the base of the staminal 
tube containing nectar. The stigma has a very small 
brush round it, and there are a few hairs on the inside of 
the style which scem to sweep out the pollen. The 
flowers are much frequented hy bees. 

Wistart: sinensts,—The pendent raceme of this plant 
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displays, as regards the position of the buds and flowers, 
the same features as that of Nodbinea pseud-Acacia, which it 
also resembles in the free boat-shaped keel, the scmi- 
separated tenth stamen, and the neetar-holding cavity of 
the staminal tube. It differs in having no hairs on the 
style, a difference possibly connected with the character 
of the pollen. But as the flower does not usually pro- 
duce seed in this country, it seems unsafe to speculate on 
such a point. 

Oxnobrychis sativa, or Sainfoin.—In the long raceme of 
thisplant, the pediccls of the flower are nearly perpendicular 
in the bud, horizontal, as usual, in the flower, and again, 
after flowering, resume a position approaching the perpen- 
dicular. The wings are very small, and are not attached 
to the keel, and seem to play no part in fertilisation. On 
the other hand, the keel is large, boat-shaped, prominent, 
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Fic. 10.~—Loéus corntculatus (keel). 


and being joined together to the apex, and having the 
petals folded over one another when not joined, affords a 
broad and easy alighting place for inseets. The tenth 
stamen is separate at the base, and the staminal 
tube so formed that it may contain nectar. Whether it 
does so or not I have not observed. The filaments are 
stiff, and the pollen sufficiently dry and dusty to come 
out in abundanee on pressure being applied to the folded 
top of the keel. The stigma comes out first, and often 
remains outside the keel, whilst the stamens, on pressure 
being removed, resume their position. 

Trifoliunt repens (Duteh Clover).—These flowers, 
heing in an umbel, afford a good foothold for bees, and 
do not require an alighting place on each flower so much 
as in the case of larger and separate blossoms. Never- 
theless, they are upright in the bud, inelined in the flower, 
pendent and reeurved after blossoming. No flowers are 
upright in full blossom, and consequently the centre or 
summit of the umbel beeomes bare. The flowers thus 
tend to the usual position, even though in an umbel. 

The claws of the wings and keel are united, and form 
a half tube, containing within them the staminal tube. 
The tenth stamen is perfeetly free, and the staminal tube, 
as usual in such cases, contains nectar. [Gees are fond of 
the flowers, and must, in entering the half tubes of the 
keel and wings, mect the stigma and earry away 


pollen. 
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Wig. r1-—Lotus corniculatus (dilated filament). 


Trifolium pratense-~The position of the flowers in 
the umbel changes as in 7. svfevs, though in a less 
marked manner. 

The long claws of all the petals, including the vexillum, 
are united so as to form a complete tube, at the bottom of 
which is much nectar. The limb of the keel is open at 
the top, but the aperture is small, so that an inseet enter- 
ing cannot fail to touch both stigma and anthers. 

The filaments of the nine stamens cohere to one 
another. and to the tube of the corolla from the point of 
union of the petals, so that there is no separate staminal 
tube. The tenth stamen is entirely separate for its 
whole length. Looking to the course of the apparent 
veins of the petals and stamens on the tube, it seems as 
if the vexillum really formed the tube, and as if the nine 
united filaments of the stamens by themselves would 
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leave a large aperture, and were widely separated from 
the tenth stamen. If so, it is curious to see the nectar- 
holding cavity so often formed by the stamens here formed 
by the vexillum. The entire freedom and wide separa- 
tion in the tenth stamen, in a flower displaying such a 
tendency to cohesion, is also curious. Possibly this is 
necessary in order to preserve a sufficient aperture to give 
access to the nectary. 

Lotus corniculatus.—The flowers of this plant again, 
though in umbels, when open assume the normal posi- 
tion with the vexillum uppermost. 


Fic. 12.—Lupin (flowei with one wing cut off). 


The wings are free fromthe keel. Thckeelislong, pointed, 
and united for some distance above as well as below, with 
an aperture at the apex (see Fig. ro). The tenth stamen is 
free, and is separate from the others at the base; the 
staminal tube is stiff and enlarged at the base into a 
cavity, which contains nectar. The pollen is moist and 
abundant. The style is capitate and stiff, but witbout 
hairs or brush. How then can the moist pollen be forced 
out of the narrow mouth of the long pointed keel so as 
to meet an entering insect? In avery curious way. Five 


Fic. 13 —Lup‘n (kee). 


of the stamens, viz. those of the inner whorl, are shorter 
than the others, and their filaments are dilated at the top. 
These filaments are stiff, and, 1 believe, continue to grow 
after the five anthers of the other whorl have shed their 
pollen. The dilatation of the filument is wedge or club- 
shaped, the broad end of the wedge being uppermast (see 
Fig. 11). Consequently, onany pressure being applied to the 
keel, the broad ends of these wedges, supported bytheir stiff 
filaments, collect the pollen, and push it before them to and 
out of the mouth of the keel, where it is seen to adhere to 
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Fic. 14.—Lupin (Stamens in bud) 


the body of the insect which is passing down the keel. It 
is to be observed that the shape of the dilated filament is 
such that, whilst pollen might work past it from below 
upwards, the broad flat upper end of the filament mecting 
the narrowing tube of the kcel can scarcely allow it to 
pass downwards. 

Garden Lupin ‘common tall blue and white).—In 
the long raceme of this plant the pedicels are nearly per- 
pendicular in the bud, become horizontal whilst the 
blossom is open, and rise so as to approach the perpen- 
dicular again afterwards. The wings are attached to 
each other below, are blunt, and are folded over at top so 
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as to afford an excellent resting place. They are not 
attached to the keel, and move downwards more easily 
than it does. The keel is very long, very pointed, and 
the upper edges are slightly connected with an opening at 
the apex so as to form an approach toatube. The apex 
just appears between the wings. The upper edges of the 
keel are furnished with a few hairs (see Figs. 12 and 13). 

The filaments of the stamens are entirely joined 
together so as to form a close fitting tube round the 
ovary. There is no cavity within the tube for nectar, no 
apertures into it at the base, and it is too long and too 
close fitling for an insect to thrust its proboscis down. 


Fic. r5.—Lupin (keel with one side cut off). 


There is a cavity at the back and base of the vexillum 
in which I have not been able to find nectar. But the 
bees, which constantly visit these flowers, certainly go to 
this cavity for what they want, and not to the staminal 
tube. Five of the stamens compose, | believe, what must 
be the outer whorl, are longer in their filaments than the 
other five, and have longer anthers (see Fig. 14), These are 
mature, and before the flower opens have shed their pollen, 
which remains in a moist mass towards the mouth of the 
pointed keel. Their filamentsthen witherand contract. The 
other whorl of stamens are shorter, and the anthers much 


Fic. 16,—Lupin (style and stizma). 


smaller, but they are later than the first whorl, and their 
filaments grow and remain stitf after the filaments of the 
first whorl have withered. They consequently, on pres- 
sure being applied to the keel, thrust the mass of pollen 
upwards to its mouth. The style is long, and a ring of 
hairs surround the stigma, of which the upper and 
inner are the longest, and all of which are set upwards, 
so that on pressure being applied to the keel the hairs 
sweep out the mass of moist pollen which the stamens 
have thrust to the mouth (sce Figs. 15 and 16). It is quite 
pretty to watch the little stream of bright orange pollen 
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Fic. 17.—U/ex (Gorse). 


emerging from the narrow aperture of the blue keel, and 
between the bright blue wings. 

The shorter yellow and blue garden lupins and Lifts 
arborcus are similarly constructed. In the latter tlower 
the folding over of the wings at the top, and the cavity 
at the base of vexillum, are strongly marked. 

What is the use of the hairs on the edges of the keel? 
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Ononts arvensis.—The vexillum in the opened flower is 
perpendicular or a little bent back ; and the wings, which 
are sinall, are also perpendicular, so that an insect may 
light cither on the vexulum or on the wings, and has to 
thrust itself between the vexillum and the wings. 

The keel is long and pointed as in Lotus and Lupin : 
and the stamens push out the pollen as in those flowers. 

The stamens aie quite monadelphous, the staminal 
tube is close fitting, and there is no nectar and no space 
for nectar within it. The humble-bee certainly does not 
put his proboscis down the tube, but between the tube and 
the vextlum. 

Anthyllis Vulueraria.—This flower being in an umbel 
necds no peculiar pasition to give insects a foothold. Its 
peculiarity is that the large calyx, the sepals of which 
cohere up to their narrow mouth, forms a dilated tube or 
vessel which contains abundance of nectar. The limbs of 
the wings are attached to the keel, but the claws of all the 
petals are long, narrow, threadlike and perfectly free, so 
as to leave free access to the nectar when the proboscis 
of an insect has once passed the mouth of the flower. 

The aperture between the vexillum and the coherent 
wing and keel is howcver very narrow, so that an insect 
in passing it cannet fail to push the keel outwards and 
bring out the stiff style and stamens. The filaments are 
entirely joined together, and form a long close fitting tube 
in which there is space neither for nectar nor for the pro- 
boscis of an insect. 

Ulex nauus (Autumn Gorse.)—This flower is upright in 
the bud, assumes the usual horizontal position when in 
Llossom, and reverts to the upright position in the pod. 
The bud is protected by a stout, large and hairy calyx, 
and the pod js stout and hairy. 

The wings are perfectly free from the keel, and the 
rounded lobes of the keel are separate from one another 
at the extremity and fora considerable part of the lower 
side, soas to make the flower comparatively open. The 
stamens and pisti] are stiff, and come out on the keel 
being pressed down; and the pollen, which is dusty, comes 
out in a cloud. 

The staminal tube is perfectly closed and closc fiiting. 
There is no cavity in it for nectar, and no aperture at the 
base. There are traces of nectar on the veins and in the 
hollows cf the veaillum, especially on the midrib and im 
the hollow towards the base. The bees are fond of it. 
They settle on the keel and thrust their heads between it 
and the vexillum, pushing the latter upwards. In 
struggling to do this thcir legs are in violent motion on 
the top of the kcel, pressing it down. In doing this they 
invariably open it, make the anthers project, and dust 
their own body with pollen ready to meet the stigma of the 
next flower (sce Fig. 17). 

The contrast between the free wings, the obtuse and 
semi-attachcd lobes of the keel, the stiff filaments, the 
hairless style, and the dusty pollen of Ulex, and the 
adherent wings, closed keel, moist pollen, and brush-clad 
style of Pisum, Vicia, Lathyrus, &c., and the correlation 
between these differences, having regard to the ultimate 
object in both cases, viz. the conveyance of pollen by an 
insect, are very striking. 

Ulex Europeus is similar to Ulex nanus, and 1 have 
seen bees upon it in April. But are there enough of these 
insects abroad during the wintcr season, when this flower 
blossoms, to fertilise it ? 

Genista Anglica.—The wings are separate from the 
style, the keel is straight and horizontal, but is re- 
flexed after maturity, probably when it has once 
been visited by an insect. The anthers have stiff fila- 
ments 2nd dusty pollen, all of which is shed when the 
flower is once opened. 

The style is stiff, and coils back on the opening of 
the keel, whilst the stigma is oblique. When so curved 
back the stigma would touch an entering inscct. I 
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but probably not in the closed and close-fitting staminal 
tube. 

Sarethaunus (Broom.)—The keel is perfectly free from 
the wings, is obtuse and closed when the flower first opens. 
In this stage the style is bent against the keel in 
such a way that its stigma (which is at the extremity) 
is turned away from an centering insect. At a touch 
the keel opens and falls down by a sort of hinge, 
and does not recover its position. The stiff stamens 
shed their dusty pollen, as in Ulex and Genista. The 
clastic style at the same time coils itself inwards towards 
the vexillun. Ina few moments it has curved back so 
far as to complete one spiral coil, and bring the stigma 
round so as to meet an insect subsequently entering. In 
opening the flower with the finger or a pencil, the stigma 
docs not catch its own pollen, but after recoiling can 
hardly fail to rub the next body which enters. 

The staminal tube is complete, and there is no space 
for nectar or aperture into it. I haye not ascertained 
where the nectar is to be found, but net, I think, in the 
thin, close-fitting staminal tube. 

Cytisus (gu. nigricans ?)—common in London’ green- 
houses.—The raceme is terminal; the peduncle is nearly 
horizontal. The pedicels are set on all round the peduncle, 
but in blossoming are so bent upwards as to make the 
vexillum of each flower nearly uprignt, and the keel and 
wings nearly horizontal, /.c., so as to bring the flowers into 
the normal position. 

The separation of the petals, the reflexion of the kcel, the 
closed staminal tube, and the dusty pollen, are the same 
as in Sarothamnus and Genista. There is no nectar, and 
no place for any in the staminal tube. 


The above details seem to point to some generalisations 
concerning papilionaceous flowers. 

1. The position of the flowers in blossom, whatever thcir 
other wants and habits, is such as tomake them attractive 
and convenicnt to insects. 1n general the showy vexillum 
is upright, and the keel and wings horizontal. This is 
effected in various ways: by the raising and straightening 
of the stalk, as in Pisum and Lathyrus ; by the lowering 
of it, as in Faba, Phascolus, and Ulex ; or by giving the 
pedicel a half twist, as in Robinia, Wistaria, and Labur- 
num, 

2. The cohesion of the petals (which in this single 
tribe is so various) is in each flower correlated to the 
position of the nectary, the structure of the fertilising 
apparatus, and the nature of the pellen. Thusin Ulex, 
Genista, and Sarothamnus, the cohesion of the petals is 
ata minimum, the wings do not adhere to the keel, and 
the keel itself is comparatively open. Correlatively the 
filaments arc stiff and the pollen dusty, and the insect 
gets frecly dusted with it, without aid from any union of 
the petals. In Pisum, Lathyrus, Vicia, Phaseolus, and 
others, the wings not only serve as a landing place for 
insects, but, being united to the keel, serve to pull it 
down and force out the pollen. In Trifolium, the co- 
herence of the petals is at a maximum, and produces a 
complete long tube containing much nectar, and having 
the organs of fertilisation in the access afforded by its 
narrow mouth. In Anthyllis the claws of the petals are 
so thin and so free from each other as to afford no recep- 
tacle for nectar, whilst the staminal tube is closed and 
tight fitting, but the want of a nectary is made up by the 
cohesion and form of the calyx. The various degrees of 
cohesion between the petals of the keel—from the com- 
paratively frce keel of Genisteze:, through the prolonged 
acute keels of Lupin and Lotus, and the oblique keel of 
Lathyrus, to the spiral tube of Phaseolus—and the adap- 
tation of each of these forms to its own stamens and pistil, 
is no less remarkable. 

3. The degree to which the cohesion of the stamens is 
carricd (so remarkable a feature in this tribe) appcars 


have not ascertained where the nectar is in this flower, ; to depend en the recessity for access ‘2 nectar, In 
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those flowers in which the stamens are monadelphons, 
viz., Ulex, Sarothamnus, Genista, Cytisus, Ononis, Lupin, 
there is nO symptom of nectar within the staminal tube, 
no space for it, and no access to the interior. In some, at 
any rate, of these, viz., Ulex, Ononis, and Lupin, the bees 
certainly resort to otber parts of the flower. On the 
other hand, where the tenth stamen ts entirely free, or 
where il is separated at the base, so as to give an insect 
access to the interior of staminal tube, as in all the other 
flowers I have described, there is a cavity for nectar 
within the staminal tube, and there is nectar within this 
cavity.* As regards the double aperture, viz., one on 
each side of the base of the separate stamen, which so 
often occurs, Mr. Darwin suggests that, one aperture 
being necessary, the law of symmetry will account for 
there being two. 

4. Other points in the structure of the filaments, anthers, 
and pollen seem also to be more or less related to and to 
depend upon the same function of fertilisation by insects. 
In Ulex, Genista, and Sarothamnus, where the flower is 
open, and in Lupin and Lotus, where the agency of the 
filaments is required to drive the pollen out of the keel, 
the filaments are stiff. In Phaseolus, where the style 
performs this function, they are limp. In Lotus and 
Lupin, the peculiar form and growth of the second whorl 
of stamens, and their adaptation to this function, is most 
remarkable. In Pisum, Lathyrus, Vicia, Phaseolus, and 
Lupin, where the pollen is moist, there is an apparatus for 
sweeping it out. In Ulex, Genista, and Sarothamnus, 
where it is dusty, the flower simply opens and it comes 
out of itself. 

5. The structure of the style and stigma is in every case 
adapted so as to bring the latter in contact with an enter- 
ing insect. In some cases, ¢.g., in its emergence from 
the spiral keel in Phaseolus, and in the recoil of the style 
in Sarothamnus, this is effected by a very elaborate pro- 
cess. But the most peculiar function of the style in many 
of these flowers is that of sweeping out the moist pollen 
of its own flower from the keel. For this purpose it ap- 
pears to be furnished with hairs or bristles, placed in 
different flowers on different parts, but always so placed 
as to perform the function in question. In Pisum, and, 
generally, in Lathyrus, the brush is on the inside of the 
style ; in Lathyrus grandiflorus on both sides ; in Phas- 
eolus all round the style, but more thickly on the side next 
the entering insect than on the other; in Vicia on the 
outside of the style; in Lupin at the very extremity ; 
but with all these differences it is always so placed as 
to find the pollen and sweep it out of the variously 
constructed keels. In this respect these flowers remind 
one of the brush-clad styles of the Campanulacez. 

6. It is scarcely necessary to repeat that the nectar 
is found in various parts of the flower—within the 
staminal tube, in the vexillum, and in the calyx. But 
in all cases the correlation of the parts is such that an 
insect seeking the nectar must touch the stigma and 
carry away pollen. 

These generalisations, if even partially correct, seem 
to me to be of considerable interest, not simply as illus- 
trations of the mode in which insects fertilise flowers by 
carrying pollen from one to the other, but because by 
connecting the facts of morphological structure with living 
physiological functions, they give meaning and interest to 
the former, and possibly indicate the direction in which 
the true cause of that structure is to be sought. 

It is but right to add that there is one genus, Coronz//a, 
which, so far as 1 have been able to observe it, forms an 
exception to the above generalisation ; but I have not been 
able to procure sufficient flowers to enable me to state any 
positive conclusion with respect to this genus ; and I only 
mention it in order to call the attention of other observers 


to it, T. H. FARRER 
* | have not actually looked for and found nectar in Oxohrychis sativa 
and Lathyrus seacrerkicus, but have no doubt that it is there. I have 


found it in all the rest. 
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NOTES 


Durie the absence of Prof. Tyndall in America, the oppor- 
tunity is being taken to rebuild the laboratories of the Royal In- 
stitution on a considerably enlarged scale. 


It will he seen from our University intelligence that Mr. E. 
Ray Lankester, Scholar of Exeter College, Oxford, has heen 
appointed Deputy to the Linacre Professor of Anatomy and 
Physiology at the University. 


THE open Scholarship in Natural Science at St. Mary’s 
Hospital Mcdical School has been awarded to Mr, Alfred Tilley, 
and the Exhibition to Mr. W. 11. Weddell. Both these gentle- 
men are students of the London University. 


THERE are now no fewer than five separate organisations at 
Cambridge for the improvement of female education—all of 
them thriving. 1. Theexamination of women, senior aud junior 
girls, and of schools managed by a syndicate, of which the 
Rev. G. F. Browne, M.A., St. Catherine College, is the secre- 
tary. 2. A system of lectures for women, associated with four 
exhibitions, and a fund for assisting govermesses, managed by 
a mixed committee of ladies and gentlemen, of which H. 
Sidgwick, M.A., Trinity College, and Mrs. Bateson, St. 
John’s College Lodge, are the treasurers. 3. A series of classes 
by correspondence arranged by Mrs. Teile. 4. A lending 
library for students, managed by Miss J. Kennedy. 5. A 
college for women, called Merton ITall, of which Miss A. J. 
Clough is the principal. We understand that this last estab- 
lishment is rapidly filling. The lectures commence this week, 


THE Vestry of St. George’s, Hanover Square, advertised some 
time ago for a medical officer of health and analyst for the parish, 
and a considerable number of candidates have, we understand, 
come forward. It has been suggested in various quarters that 
the Vestry would do well to appoint two officers instead of one ; 
and on this point minds are divided. While some are in favour of 
a double appointment (with, we suppose, double pay ?) others 
say thatthe Vestry are not likely todo this, and thatit is undesirable 
that they should, seeing that their real want is an accomplished 
scientific sanitarian, who will, if necessary, appoint an assistant 
to do the routine chemical work, just as he has an inspector to 
do tbe routine sanitary work, but who will supervise every- 
thing and be responsible for everything. It is further 
urged that it is absurd to suppose that chemical knowledge 
is not continually required from a medical officer of health, 
quite apart from the provisions of the Act for the Adulteration of 
Food and Drugs, and equally absurd to suppose that a medical 
man without previous special sanitary experience is at all fitted 
to become at once medical officer of health to so important a 
parish as that of St. George’s, Ilanover Square. We confess we 
have a leaning to the latter view. 


AT the last meeting of the Council of the Pharmaceutical 
Society, it was resolved unanimously that the resolution passed in 
1862, prohibiting ladies from attending the lectures, be rescinded, 
and that ladies be admitted as students to the lecture classes of the 
Society. At present but one lady has taken advantage of the privi- 
lege offered ; but as soon as the resolution becomes more widely 
known it is probable that the liberality of the Society will be 
recognised by ladies, who will avail themselves of this excellent 
opportunity of studying practical chemistry and botany. The 
lectures on chemistry are by Prof. Redwood; those on botany 
by Prof. Bentley, commencing early in October. The chemical 
lectures are continued three days a week until the end of July ; 
the botanical lectures, lasting for the same period, being delivered 
on two days in the week. During the summer months they are 
delivered in the Botanical Gardens, Regent’s Park. 


A RusstAn lady, who desires to be anonymous, but is 
rumoured to be ‘stil! very young, and a native of Siberia,” has 
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offered 50,c . youbl. icra medical course for ladies, to be given 
at the Imperial College of Physicians, Classes are to be formed 
ostensibly for midwifery, but this will not exclude the higher 
studies of medicine. The course is to be one of four years’ dura- 
ton, The threat from Zurich no longer to admit the ‘* unpre- 
pared Russians” proves thereby a wind that blows somebody 
some good. ‘‘T hear,” says the correspondent of the Seca! 
Board Chronicle, * that Madame Soustlol’s practice at St. Peters- 
burg is actually undermining that lady’s health.” 


Tu nationalities represented at the International Commission 
on the Metric System recently sitting at Paris, are the follow- 
ing :—Great Britain, Germany, Austria and Ilungary, Bavaria, 
Lelgium, Denmark, Spain, France, Greece, Italy, Holland, Por- 
tugal, Russia, the Papal See, Sweden, Norway, Switzerland, 
Turkey, Wurlemburg, United States, Chili, Argentine Republic, 
Colombia, Equador, Hayti, Nicaragua, Peru, San Salvador, 
Uruguay, Venezuela. We believe, though it is a fact not generally 
known that Ter Majesty’s enlightened Government at first re- 
fused to allow England to be represented ! 


‘THE foundation stone of the New Watt Institution and School 
of Arts, Edinburgh, was laid on Wednesday, oth inst., in Cham- 
lers Street, the spacious new street which runs on the north side 
of the College, and in front of the Industrial Museum. 


THE vestry of Lambeth have appointed Mr. James Muter, 
F.C.S., analyst to the borough. 


Dr. J. E. Epptson will deliver a course of eight lectures on 
“The Physiology of Circulation and Respiration,” in connection 
with the Leeds Philosophical and Literary Society. The lec- 
tures will be strictly elementary, and as much practical illustra- 
tion as possible will be introduced. The following single lectures 
will also be delivered during the ensuing season :—‘‘ ITill and 
Valley Sculpture,” by Prof. Archibald Geikie, F.R.S., November 
5 and 7; ‘*The Meteorology of the Sun in connection with 
that of the Earth,” by Prof. Balfour Stewart, F.R.S., De- 
cember 3; ‘‘ Radiant Light and Heat,” by Prof. Dalfour 
Stewart, December 13; ‘*The Sense of IJlearing,” by 
Michiel Foster, M.D., F.R.S, January 21, 1873 ; 
“The Primitive Social Condition of Man,” by E. B. Tylor, 
U.R.S., February 4; “ The Exploration of Moab,” by the Rev. 
Canon Tristram, F.R.S., March 4; ‘‘ Onsome new Phenomena 
associated with Magnetism,” by W. F. Barrett, March 18. 


THE following is the syllabus of the twenty-third session of 
the Manchester Scientific Students’ Association :—The Physi- 
ography of Europe during the Pleistocene Age, by W. Boyd 
Dawkins, F.R.S., October 14. On the Glandular Hairs of the 
Fraxinella, Nettle, and Malpighia, by Charles Bailey, October 
21. On Comparative Anatomy, by Herbert W. Oakley, October 
28. On the History of a Mountain, by John Plant, 
November 4. On Meteors and Meteorites, by Rev. Joseph Free- 
stone, November 18. On Horology, by Thomas Armstrong, 
December 2, And the following syllabus of papers is announced 
to be read at the Microscopical Club :—Glandular Vegetable 
Hairs, first paper, by Charles Bailey, October 3. On some Im- 
provements in Oxy-hydrogen Illumination as applied to Mitro- 
scopic Objects, by John Barrow, October 24, The Tetraspores 
of the Algz, by John Hardy, November 14. The Polyparies of 
the British species of llydrozo1, by Thomas S. Peace, Novem- 
ber 28. The Micro-Spectroscope, by John Angell, Decem- 
her 12. 


Durine the latter part of September, we learn from the 
Times of India, Bombay was visited by terribly destructive rains, 
causing not only serious injury to property, but great loss of life. 
Among the many instances of destruction on September 19 
was that which occurred at the Library of the Asiatic S ociety— 
the largest collection of books, perhaps in India, The library is 
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located in a series of rooms in the northern wing of the Town 
lfall, and before the commencement of the monsoon the roof 
had, as usual, been inspected, and, as it was supposed, made 
thoroughly water-proof. Whether owing to bad repairs, or to 
the excessive force of the downpour, the }water found its way 
into one of the rooms—the room in which the librarian has his 
office—and completely saturated and more or less destroyed about 
three thousand volumes, chiefly works on jurisprudence. The 
expensive illustrated books, which are kept in the same room, 
fortunately escaped the general drenching, The injured volumes 
were spread out in the Town Tall to dry, but it is feared that the 
larger number of them are totally destroyed, 


AUROR.E BOREALES were visible on the 3rd of August at Stettin 
and Cracow, on the 4th at Emden, on the 8th in North America, 
on the 9th at Emden and Thurso, on the 15th at various localities 
in England and Stettin. On the 7thof August a smart shock of 
earthquake was felt at Innsbriick, which was followed by three 
more on the 8th of the same month. 


ON the 9th and roth of September a severe hurricane passed 
over the islands of Guadaloupe, Martinique, Dominica, St. 
Kitts, Barbadoes, &c, Sixteen vessels, including the steamer 
fileman, was wrecked at Martinique, and several lives lost. 
Every vessel in the port of Dominica was struck to pieces, and 
there also many lives were lost. Several ships were driven on 
shore at St. Kitts. The gale lasted all day on Tuesday, the 
19th instant, the barometer commencing to fall from ten o’clock 
on the previous morning, 


THE following is from the <f¢/cneum :—A singular controversy 
has occurred at Constantinople. ‘The Government have detec- 
mined that instruction in the Imperial School of Medicine shall 
be given in Turkish, and have removed all the professors who 
cannot speak the national language. Of course this his osca- 
sioned an outcry on the part of the friends of those French- 
speakinz professors who have spent many years in the country 
and have not chosen to acquire its language. The Turks say 
they started their school as a national school, and not as a foreign 
one ; that the pupils receive inadequate instruction from its being 
conveyed in a foreign language; and that they have not been 
Supplied, as they expected, with manuals in Turkish. The 


' authorities have, therefore, determined to run the risk of the 


change, and attempt to get for this school, as for others, books 
and teaching in the vernacular, ‘They maintain that, as medicine 
has for ages been taught in Arabic, it can be taught inTurkish, 


TUE Alontteur Sicntifique informs us that at Proskau, in Upper 
Prussian Silesia, near the Prussian-Polish frontier, an agricultural 
college ona large scale has been established by the State, in 
which everything relating to agriculture, horticulture, arbori- 
culture, and the rearing of cattle, horses, bees, and poultry is 
practically taught. In addition to several smaller lecture-rooms, 
there are two large amphithzatres, which will accommodate 200 
students each ; three separate chemical laboratories ; a large dis- 
tillery ; beetroot sugar works; model brewery; museum for 
mineral and botanical collections ; collection of agricultural im- 
plements ; library containing 6,000 volumes ; four farms. 5,000 
hectares of forest land, and 4,000 hectares (= 2°47 acres to the 
hectare) of arable meadow land are attached to this institution, 
in which instruction is given by a staff of twenty-four professors. 
Proskau lias 1,900 inhabitants, of whom 1,500 are Poles. 


THE Times of Jndia of August the 16th states that an agri- 
cultural society, to be called the ‘‘ Bombay Presidency Agricul- 
tural Society,” composed of influential gentlemen, has been 
organised in Bombay. The object of the society is to diffuse 
agricultural knowledge amongst the people in the Bombay presi- 
dency, by establishing a journal and issuing separate tracts on 
agriculture in Marathi and Guzerati, and, if possible, by founding 
schools for this special purpose. The journal andl tracts will 
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supply a want that has heen felt for some time past, and the new 
society is one that ought to succeed, and, if properly managed, 
will he sure to be of immense service in the Bombay Presidency. 


WE learn frem the Garden that the directors of the Alexan- 
dra Park Company have requested Mr. M‘Kenzie to prepare a 
scheme for establishing a school of honticulture, for which 
purpose about twenty acres of the grounds attached to the 
building will be set apart. As we have no school of horticul- 
ture in this great gardening country, we hope something more 
may come of this than of its short-lived and feeble forerunners. 


Tue Por'ngnese Fornal de (orticultura Prattca announces 
a forthcoming ‘‘Flora” of that country, by Sefior Barao de 
Castello de Piava, who was formerly Professor of Botany in 
the Academia Polythenica. Great things are expected from the 
new work, in which the subject will be brought up to the 
level of the knowledge of the present day, including all the 
discoveries which have been made since the time of Brotero, 
whose once celebrated ‘* Flora Lusitanica” is now seldom to 
be met with for sale. 


ANEW Revue des Setences Naturelles has recently been started 
at Montpellier under the management of MM. Dubreuil and 
Kkecker, to be published every three months. 


We learn that the publication of the American Fournal of 
Concholugy has closed with the completion of its seventh volume. 
This quarterly, edited by Mr. George W. Tryon, has appeared 
under the auspices of the Academy of Natural Sciences in 
Philadelhia, and has included, from time to time, a great many 
very important conchological monographs, chiefly presented to 
the Philadelphia Academy, many of them accompanied by 
coloured plates. Hereafter, such communications will he pub- 
lished in the Journal of the Proceedings of the Academy itself, 


THE Second part of the Quarts/y German Magazine, just 
received, contains translations (still into very indifferent English) 
of only two articles: Dr. J. Rosenthal on Electric Phenomena, 
and Prof. de Bary on Mildew and Fermentation. 


Les Mondes has a long description, with illustrations, of the 
new “Tlorloges electriques” of M.C. F. Milde, the principal 
of which is a commutator for distributing the hours in all direc- 
tiors. It consists of an clectro-magnet proportioned to the 
requirements, whose armature, at the moment of attraction, acts 
upon the arm of a lever, which governs a sector, whose centre 
of rotation is upon a pillar. 


AN apparatus has been recently devised in Germany for ob- 
taining specimens of water at any desired depth of the ocean. 
A strong, heavy vessel, entirely closed and empty, has a valve 
through which water may be admiited, but which is only put 
in motion by means of powerful electro-magnets connected 
therewith. These magnets are also connected with a wire which 
accompanies the rope, by means of which the apparatus is lowered 
from the ship. When the empty vessel, which is in fact a 
plummet, has reached the required depth, an electric current is 
sent from the hattery on shipboard to the coils below ; the mag- 
netism thus generated opens the valves, and the vessel is filled 
and ready to be drawn up, 


ACCORDING to the correspondence of the New York /lerald, 
an ingenious plan has been adopted by Prof. Agassiz’s expedition 
for de'ermining how far the submarine regions are pervious to 
light. <A plate prepared for photographic purposes is inclosed 
in a case so contrived as to be covered hy a revolving lid in the 
space of forty minutes. The apparatus is sunk to the required 
depth, and at the expiration of the period stated is drawn up and 
ceveloped in the ordinary way. It is said that evidence has 
thus been obtained of the operation of the actinic rays at much 
greater 7 pths than hil rio supposed possible, 
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Thales of Miletus—Later beliefs in his dectrine —Anaximencs— 
Leupetokles — Herakletios—A naxagerus —Denokiites — The 
Atomic Theory -— Aristetle—The Ethercal Meldium—Trans- 
mutation of the E:lemcnts—The Four-clement Theory—Mode 
of interpreting it-—Cause of the absence of Natural Science 
among the Ancients. 


HE elements of the Greck philosophers were, as we shall pre- 
sently show, rather /7/zc7p/es than elements in the sense in 
which we speak of the sixty-five clements now known to chemistry. 
There was a marked tendency in the carliest period of Greek 
philosophy to make one element or principle fundamental, and 
to evolve the other elements and the world from it. ‘Thales, of 
Miletus, who lived in the sixth century, p.c., and who was 
called ‘‘the first of natural philosophers” by Tertullian, and the 
“first who inquired after natural causes” hy Lactantius, 
affirmed that water was the first principle of things, perhaps, 
according to some writers, becanse Homer had made Okeanos 
the source of the gods, At least we are reminded of the bound- 
less watery chaos of older cofmogonies. This doctrine of Thales 
was not without its supporters during the Middle Ages, and, 
indeed, the convertibility of water into carth and air was not 
absolutely disproved until alout a century ago. One of the 
ablest supporters of the doc¢ma was Van Helmont (b. 1577, d. 
16.4.4), who affirmed that al 1) tals, and even rocks, may be re- 
solved into water ; animal substances are produced from it, be- 
cause fish live upon it ; and vegetable substances may be also 
produced from it. This last assertion he endeavoured,to prove by 
what would appear to be a very conclusive experiment in those 
days, when neither the composition of the air nor of water was 
known. IIe took a willow which weighed five pounds, and 
planted it in two hundred pounds of earth, which he had pre- 
viously carefully dried in an oven. The willow was frequently 
watered, and at the end of five years he pulled it up and found 
that its weight amounted to one hundred and sixty-nine pounds 
and three ounces. The earth was again dried, and was found to 
have lost only two ounces. Thus it appeared that 164lb. of 
wood, bark, roots, leaves. &c., had been produced from water 
alone. lence he inferred that all vegetables are produced from 
water alone ; not knowing, as was afterwards proved by Priest- 
ley, that a constituent of the atmosphere called carbonic acid 
had furnished the solid part of the tree, althongh, indeed, 
there was much water with it. Boerhaave devotes a page 
of his big book to a discussion of ‘‘whether water be 
convertible into earth,” He concludes that the small earthy 
deposit observed when rain-water is distilled, arises from the 
patticles of dust which had settled on the water before its intro- 
duction into the distilling vessel. Mr. Boyle had_ previously 
affirmed that “a very ingenious person, who had tried various 
experiments on rain-water, put him beyond all doubt abont this 
transmutation, for he solemnly affirmed, on experience, that rain- 
water, even after distillation in very clean glasses, near two 
hundred times, afforded him this white earth.” Finally, Lavoi- 
sier, in 1770, communicated to the Acadbnie des Scicuces an 
elaborate paper, ‘On the nature of water, and the experiments 
by which it has heen attempted to prove the possihility of 
changing it into earth.” In this he conclusively proved that 
water cannot be changed into carth, although it be distilled 
backwards and forwards for many successive days. Here then 
we find the old Thalesian theory at last disproved, but not hefore 
it had endured for twenty-four centuries ; and this is byno mears 
a solitary example of the permanence of old ideas. We shall 
become acquainted with yet older theories, which are still ad- 
mitted, and which seem to he essential to physical philosophy. 
On the other hand, Anaximenes regarded air as the primal 
element, Herakleitos fire, Pherekides earth. andsome philosophers 
grouped two elements together. Anaximenes held that clouds 
were caused by the condensation of air, rain by the condensation 
of clouds; he appears to have clearly connected condensation 
with cold, rarefaction with heat. Archelaus affirmed that air 
when rarefied becomes fire, when condensed, water. It was very 
generally believcd during the Middle Ages that water when 
boiled was converted into air. Empedokles introduced the idea 
of four distInct elements—earth, air, fire, and water, not capable 
of passing one into the other, but forming all things by their 
intermixture. These elements are acted upon by two principles, 
a uniting force of amity, a separating force of discord, corre- 
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sponding somewhat to our attraction and repulsion, Ife en- 
deayoured to prove the four-element theory by the following crude 
experiment: wood is bumt upon a hearth, fire seems to be 
evolved from it, the smoke is air, moisture is deposited on the 
hearthstone, while the ashes are earth, hence wood is made up 
of earth, air, fre, and water. ISmpedokles was one of the first 
to materialise the Llomeric gods; he applied his four-element 
theory even to them, declaring that Zeus was the element of fire, 
Here the element of air, Nestis the element of water, and Aido- 
neus the element of earth. Ucrakleitos (about 460 B.c.) made 
fire the primal element, and assumed that it condensed itselfinto 
the material elements, and that air, water, and earth were respec- 
tively formed as the fire became more condensed. He asserted, 
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moreover, that all things are in perpetual motion and change, the | 


moving force being fire; ‘‘fire is to him,” says Schwegler, “even 
in individual things, the principle of movement, of physical as of 
spiritual vitality ; the soul itself is a fiery vapour.” We find in 
the fire of Herakleitos to some extent the attributes of what we 
now call a physical force ; thus it is precedent to matter, and is 
the motive power of the universe, it influences and changes matter, 
it is perpetually undergoing transformation, but ultimately returns 
to iis own form. Prof. Max Miller speaks of Herakicitos as 
‘one of the boldest thinkers of ancient Greece.” We can well 
understand why fire should, at a very early date, be regarded as 
chief of the elements, and the motive power of the universe ; it 
had long been worshipped as a symbol of the deity by the Chal- 
deins 5 a worship which possibly originated with the Scyths ; 
for Zoroaster, who introduced fire worship among the Medo- 
Persic races, 1s supposed to have beena Scythian. Again, Agni, 
the god of light and fire, was placed first in the Hindu Trinity. 
Anaxagoras of Klazomene (B.C. 500) asserted that originally 
all things existed in infinite disorder ; before the creation there 
was a chaos of mingled particles of matter, which were arranged 
in order by a designing intelligence or mover of matter (vous). 
The primitive constituents of things are not definite elements, 
hke those of Empedokles, but are Aomavierics (dmotouépeta:) 
that is /*¢e Aarts, small particles of matter like the masses they 
produce when they aggregate. Thus a mass of iron is produced 
by the aggregation of an infinite number of iron-homceameries 
brought out of the chaos by the vovs, which latter possesses 
vortical motion which enables it to separate like parts and bring 
them together, somewhat on the principle of gold-washing. It 
a dish containing substances of different relative weight, such as 
cork, sand, and lead shot, intimately mixed together, be caused 
to rotate, like particles will come together, the Iead in one place 
the sand in another, and this experiment will help us to realise 
to some extent the meaning of Anaxagoras when he assumes that 
the vortical motion of the voids caused homeomeries to aggregate 
anl form the world. Leukippos taught that the world is pro- 
duce] by the falling together of small indivisible particles or 
atons (from a and teyyw), which are the principles of things, 
and which possess rapid circular motion. Demokritos (460 8.c. } 
extended the atomic theory of Leukippos; he contended that 
the principles of things are atoms and a vacuum, The atoms are 
invisible by reason of their smallness, indivisible by reason of 
their solidity, impenetrable ani unalterable. They have no other 
qualities, neither heat, nor cold, nor colour. Atoms are infinite 
in number, the vacuum is infinite in magnitude. Atoms differ 
from each other in size, shap2, and weight. They are actuated 
by necessity or fate (dvdéyen), and possess an oblique motion in 
the vacuum, which causes atoms of like shape to collide and 
group themselves together, by which means all things are formed. 
The vacuum is necessary, otherwise motion of the atoms would he 
impossible, because there would be no place to receive them. Long 
before the time of Demokritos an atomic theory had been proposed 
in Indiaby Kanada, the founder of the Nyaya system of philosophy, 
of which this theory forms the distinguishing feature. The theory 
of [.enkippos is attributed by Possidonius to Moschus, a Phee- 
nician. During the Middle Ages many writers made the atomic 
theory a prominent pari of their system. Descartes adopted it 
ina somewhat modified form, and associated with his particles 
the vortical motion possessed by the homce mmeries of .\Wnaxagoras, 
Tinally, a'm ost in our own cay, the atomic the ory was in rodticed 
into chemistry by Daltoa, and its introduction marked an im- 
portant era in the scenes. \t the presen. time the ‘Toctrin: of 
aoms furms a principal feature in chemistry, and other 
branches of science find the concep'ion must conducive to the 
philosophical explanation of phenomena. The definition of an 
atom given by Demokritos is almost as absolute and precise as 
that which we Gnd in our mast modern trertises. Thus the theory 
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has endured for more than twenty-five centuries, and is likely to 
endure until there shall he no more science. It offers a striking 
example of the oneness of physical thought ; the conception 
seems Lo be essential to Natural Philosophy ; the most stupcn:lous 
phenomena may be referred to atomic motions. S. Augustine 
has well said, ‘* Deus est magnus in magnis, maximus autem in 
minimis.” 

The [indus not only possessed the idea of the atomic consti- 
tution of matter, but further associated an attractive foree with 
the atoms. This is well shown in the following extract given by 
Sir William Jones, from the poem of ‘Shirin and Ferhad, or the 
Divine Spirit, and a human soul disinterestedly pious” : —“ There 
is a strong propensity, which dances through every atom, ant 
attracts the minutest particle to some peculiar object ; search this 
Universe from its base to its summit, from fire to air, from water 
to earth, from all below the moon to all above the celestial 
spheres, and thou wilt not find a corpuscle destitute of that 
natural attractibility ; the very point of the first thread in this 
apparently tangled skein ; is no other than sucha principle of 
attraction, and all principles beside are void of a real basis ; from 
such a propensity arises every motion perceived in heavenly or in 
terrestrial bodies ; it is a disposition to be attracted, which taught 
hard steel to rush from its place and rivet itself on the magnet ; 
it is the same disposition which impels the light straw to attach 
itself firmly to the amber; it is this quality which gives every 
substance in nature a tendency towards another, and an inclina- 
tion forcibly directed to a determinate point.” 

The most prolific writer on Science amongst the ancients was 
aristotle (b, 355 B.c., d. 322). Ile was the author of various 
treatises, on the [Teavens, on Generation and Corruption, on 
Physics, on Respiration, on Audibles, &c., and his views as well 
on metaphysics and ethics, as on science, were nearly universally 
accepted during the Middle Ages. Indeed, the scientific writings 
of Aristotle influenced science for nearly twenty centuries. Few, 
however, of his opinions concern ns here. [le was the first to 
introduce into Greek philasophy the e//er, which he regarded as 
a fifthelement (henceafterwards called guznfa essenfiz) more subtle 
and divine than the other elements. The word quintessence is 
frequently used by the alchemists and early chemists, and is found 
in our most recent English dictionaries. The idea of an infinitely 
rarified and all-penetrating matter had long existed in physical 
philosophy, notably in the Elindu systems ; it was probably recog- 
nised as a fifth element prior to the ninth century B.c. Aristotle 
is said to have called it ai@yp fromadet and déw, because he con- 
ceived it to be always in motion, and to be the moving agency of 
the other elements ; but we cannot admit this derivation now, and 
prefer to trace it to atéw and 7z7¢%, In the present day we find it 
impossible to explain various phenomena, notably those connected 
with radiant heat and the polarisation of light, without assuming 
the existence of some rare ethereal medium, cubic miles of which 
would not weigh a milligramme, and we still call it the ether. Few 
physical systems have avoided this supposition ; we make less use 
of it in chemistry than in physics; but it would be difficult to 
account for such aclions as the combination of chlorine and hy- 
drogen under the influence of light, without it. Aristotle held 
that the four elements are mutually convertible, and he assigned 
two qualities to each, one of which was common to seme other 
clement, Thus he said :— 


Vire is hot and dry. 

Air is hot and moist, 
Water is cold and moist. 
Earth is cold and dry. 


In each of these one quality is dominant. Thus fire is more 
hot than dry, air more moist than hot, water more cold than 
moist, and earth more dry than cold. If the dry of fire be 
vanquished by the moist of water, air will result ; if the hot of 
air be vanquished hy the cold of earth, water will result ; if the 
moist of water be vanquished by the dry of fire, earth will result. 
This idea of the transmutation of the elements was adopted 
generally in works on alchemy; the following figure which em.- 
bodes it is from a work entitled *f Preciosa Margarita Novella,” 
published in Venice in 1546. 

Aristotle's metho} of expressing the transmutation of the cle- 
nients does not seer) vo differ much from that of earlier philo- 
-uphers ; 1t would appear that he means tu imply that if water 
be heated air is produced, while if it be heated more strongly so 
as to evaporate it to diyness, earth is left. His account ot the 
generation of fire from air and earth is based on the most shallow 
and meagre observation, and shows to what results the most 
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astute mind may be led if unaided by experiment. The gencra- 
tion of fire, he says, is made evident by the senses, for flame is 
notably fire, but flame is burning smoke, and smoke is from air 
and earth. ; 

It is not here that we may tell how the philosophy of Aristotle 
was introduced into Enrope by the Arabians, how from it arose 
that stupendous mass of false philosophy and perverted Aris- 
totelianism c:lled Scholasticism, and how for centuries the blind 
acceptance of the Peripatetic dogmas retarded the progress of 
science. Worse than all, Averroés, who has been called ‘‘]’Ame 
d’Aristote,” and who scattered Aristotelianism broadcast over 
Enrope, did not know Greek, and the Latin versions of Averrocs 
were ‘‘ Latin translations from an Il[ebrew version of an Arahic 
commentary on an Arabic translation of a Syriac version of a 
Greek text.” We may not, therefore, blame Aristotle for the re- 
sults wiuen followed from the too general and literal acceptance 
of his philosophy. Mr. Lewes has well said, ‘‘ However he 
may have been impelled to systematise on imperfect bases, and 
to reason where he should have observed, it is not too munch 
to say that had he reappeared among later generations, he 
would have heen the first to repudiate the servility of his 
followers, the first to point out the inanity of Scholasticism. 
Tis mighty and eminently inquiring intellect would have been 


Alchemical Representaticn of the Transmu'ation of the Elements. 


the first to welcome and to extend the new discoveries. He 
would have sided with Galileo and Bacon against the Aris- 
totelians.” 

We have spoken above of the endurance of the Thalesian 
theory, that all things are formed from water, and of the yet 
older theories of the existence of an ethereal medium, and of 
atoms; hut the theory which affirms that the world is com- 
posed of the four elements—earth, air, fire, and water, is yet 
older, and is, indeed, the oldest physical theory of which we 
bave any knowledge. It certainly existed before the fifteenth 
cy..tury B.C., it was adopted in India, Egypt, and as we have 
seen, In Greece at a very early date. Theu in the case of 
those philosophers who made water, air, fire, &c., primal 
elements, this element was first transmuted into the three 
other elements, and the world was formed from the four. We 
must be careful, however, to remember that these four ele- 
ments are not to be understood too literally, they were rather 
prnciples or types of qualities than actual elements. Several 
philosophers divided fire into a purer and grosser part. Seneca 
tells us that the Egyptians extcnded the theory by assigning to 
each element an active and a passive form: thus fire was di- 
vided into light which shines, and into fire; air into passive at- 
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mosphere and active wind ; watcr into fresh and salt water ; and 
earth into cultivable land on the one hand, and rocks on the 
other. These elements were extended yet more. In later times 
fire would come to signify everything appertaining to ignition ; 
thus light, whether accompanied by heat or otherwise, flamc, 
the heat inherent in all bodies, incandescent bodies, stars, fiery 
meteors, lightning, and all visihle manifestations of electricity, 
would be included under the term. zr would include smokc, 
steam, all vapours, and whatsoever approached to the nature of 
agas, When gases were first discovered a hundred years ago, 
they were called 7s; thus we read of fixed air, nitrous air, 
dephlosisticated air, &. tater would include all liquids, of which, 
no doubt, blood, milk, wine, and oil, were in early times the 
most familiar; the words ayer fortis, agua regia, aguardicnte, 
caut-de-Te, SC., are vestiges of the old practice. arth included 
all rocks, however dissimilar they might be, all kinds of cultivable 
land, metals, and whatever appertained to solidity. Every solid 
was regarded as a kind of earth at first. A century ago many sub- 
stances were called earths. At the present time out of the sixty: five 
elements known to the chemist, eight are classed as ‘‘earths” and 
three as “ alkaline earths.” The fact is, the four ancient elements 
were types of great classes of which the whole world was con- 
stituted. In their most gencral sense, earth, water, air, signified 
solidity, liquidity, gaseity, while fire was the force exercising itself 
upon matter. We have seen that the elemental fire of Heraklei- 
tos is the mover of matter, the principle of movement, that which 
produces perpetual changes around ns. Tire was the Wux7}, the 
anima, the soul, the vivifying spirit. The mythological side of 
the belief is seen in the story of Promethens, who is fabled to 
have stolen fire from Heaven aud therewith vivified mankind. 
The philosophical side of the belief is seen in the dogmas of 
Merakleitos. The fonr-element theory evolved itself from the 


| crude ideas about ether and chaos, mind and matter, before dis- 


cussed ; it is one of those crude physical theories which is enur- 
ciated and accepted by races the most diverse in character, 
country, faith, destiny. ‘There is great oneness in the human 
mind in the matter of broad principles in crude cosmical 
ideas, And let us not forget that the four-element theory was 
universally accepted during the Middle Ages, and was only dis- 
proved a century ago, when air was proved to be a mixture of 
two gases, water a combination of two gases, fire the result of 
intense chemical action, and earth a mixture of some dozens of 
elementary bodies, some combined, some single. We do not 
deny that during the continuance of the four-element theory it 
may often have been taken in its strictly literal sense ; but we do 
venture to assert that the richer and more cultured intellects 
regarded it in the light we have above described. 

We can quite understand why there was so little natural 
science among the ancients, when we remember the absence cf 
all experimental method and means, and the obstacle presented 
by the habit of mind which induced them to apply reasoning iu 
place of experiment in the study of nature, to reason upon an 
immature or ill-observed fact, and to generalise upon altogether 
insufficient data. A simple sophistry applied to observation 
could lead to the most monstrous results. Take, for example, the 
argument of Diodorus, as given by Sextus I'mpiricns to prove 
that nothing is moved :—“‘ If a thing be moved, it is either 
moved in the place where it is, or in the place where it is not. 
But not in that wherein it is, because it rests in the place wherein 
it is; neither in that wherein it is not, for where a thing is not, 
there it can neither act nor suffer. Therefore nothing is moved.” 
Again, Sokrates and many of his followers taught that it was 
unwise to leave those affairs which directly concern man, to study 
those which are beyond his control and external to him. Thus, 
to inquire into the nature and distance of the stars seems an use- 
less speculation, because even if we could ascertain these things, 
we could neither alter the course of the stars nor apply them to 
any benefit of mankind. 

We have, however, seen above that many of the Greek philo- 
sophers had more or less definite notions concerning matter and 
force, and that they frequently insist upon the transmutation of 
matter from one form into another ; so far and so far only are we 
concerned with their dogmas in our inquiry into the Birth of 
Chemistry. But we must not fail to notice the existence at a very 
early date of the four-element theory, of an atomic theory, of the 
idea of an ethereal medium, of the idea of transforming one 
kind of matter into another by the agency of some motive prin- 
ciple. Neither let us forget to note the similarity of principles 
in diverse philosophies; thus the homceomeries of Anaxagoras 
and the atoms of Lenkippos are clearly related, so, too, are the 
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vots of Anaxagoras, the dvaxxn of Demokritos, the actuating 
form of fire of Herakleitos, the moving ether of Aristotle. The 
links which bind together ancient and modern physical thought 
are stroag and enduring, and since they have lasted during the 
rise and fall of many nations, and during the most profound 
changes in the mode and tone of thought, it is not unlikely that 
they will endure as long as the chain itself. 
G. F. 'RopWELL 


THE DIATHERMEICY OF FERRITE 


il ITAVE just read Myr. Ericsson’s paper on ‘‘The Sun’s 

Radiant Feat” in NaTuRE, October 3, p. 458, and find that 
he has made some experiments on the diathermacy of flame 
closely resembling those which [ made in 1569, and described in 
chap. vili. of ‘The Fuel of the Sun” published January 1870. 
Although the object of our investigations was identical and the 
method of proceeding very similar, the results obtained are so 
contradictory that one of us must be quite wrong, and therefore 
I think the subject demands discussion. 

Referring the reader to the engraving illustrating Mr. Eric- 
sson’s paper, I may easily describe my apparatus. Like Mr. 
Ericsson's, there was a gas-pipe from the side of which projected 
a row of burners, each provided with a separate stop-cock. My 
burners, however, differed from his in being perpendicular to the 
main pipe which was always used ina horizontal position. My 
blackened bulb thermometer was similarly fixed at one end of a 
chamber or vessel, the other end of which was open to receive 
the radiations from the flames. This, however, was much simpler 
than Mr. Mricsson’s. It had not the double chamber with inter- 
vening wall, nor was it surrounded by water, but was simply a 
thin tube of tin plate folished inside to prevent absorption of 
radiant heat. The thermometer was insulated from metallic 
contact with this tube, and thus could only receive heat from it 
by radiation, which the polishing reduced to a minimum, ‘The 
sectional form and opening of the tube was made to correspond 
nearly with that of the presented side of the gas flames, bat was 
somewhat larger. 

At first I used Bunsen-burner flames, then flat flames like 
those figured by Mr. Ericsson, afterwards simple jets formed 
by the gas issuing from a small pin-hole, the jets being far 
enough apart to be quite independent ; finally a row of such jets 
so near to each other that they came in contact, coalesced fully, 
and formed one sheet of flame, the edge of which was pre- 
sented to the mouth of the polished tube containing the tier- 
mommeter . 

Guided by results obtained in a previous series of photo- 
metric experiments on the transparency of flames to their own 
special radiations, and by the first experiments I made on 
diathermacy, I relied on the arrangement last described, viz. the 
coalescing jets. ‘The reason for this will presently appear. 

My mode of proceeding differed in another respect from Mr. 
Ericsson's. Instead of lighting one jet at one end and then another 
aud another in succession towards the thermometer, [ always 
worked with an odd-‘number of flames, and began with the 
middle jet, then lighted one on each side, next one on each 
side of those three, then one on each side of those five, and so 
on. My ilames were thus maintained at a constant mean distance 
from the thermometer. : 

By means of a well-constructed experimental gas meter, with 
micrometic regulator, and a minute alarum clock, the supply of 
gas was accurately adjusted, so that each additional jet, or pair 
of jets, should consume an exactly equal differential increase of 


gas. ‘The results obtained were as follows :—~ 
Consumption of ‘Highest reading) 
Number of Jets gas in cubic feet of 
per hour Thermometer 
I 10 19"’o Cent. 
3 I 5 ARO) Le 
5 | BMe) 27°05, 
Pi | 2°5 310 
. ager. 
o 30 oe 5 
Il 35 39°90 
13 4'0 43050 
15 4°5 480, 
re Bac 539 
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ITere, then, is a scrions discrepancy. I get an increase of 4° 
by the first addition of two flames, and hy eight of such additional 
pairs obtain an increase of 34°, instead of the 32° due to theoretical 
diathermacy. These 2° of excess (being due to the latter end of 
the series) [ attributed to the increased temperature of my 
apparatus, 

Mr. Ericsson obtained an increase of only 7°-9 instead of 177-6, 
the theoretical requirement. 

Without any disposition to undcrrate the value and importance 
of Mr. Ericsson’s researches, I think that in this matter he has 
been deceived by overlooking some important sources of fallacy. 

I. He tells us nothing about the quantity of gas consumed. 
His jets all issue from the same main pipe, which he describes 
as supplied with ‘‘gas at ordinary pressure.”” Now with such a 
supply the quantity of gas burning from each jet would steadily 
diminish as he turned on the additional jets. On turing the 
sicond jet the first would diminish ; when the third was turned 
the supply to both first and second would be reduced ; and so on, 
to an extent depending upon rates of sectional area of the supply 
pipe to that of the jet holes. If Mr. [Ericsson’s drawing is 
made to scale, the error due to this was of great magnitude, 

A second source of error is described in Mr. E:icsson’s own 
words ; he says, ‘‘It will be observed that the prolongation of 
the axis of the conical vessel upwards passes through the central 
portion of the flames at the point of maximum thickness and in- 
tensity.” Now the point of maximum thickness of a flame is 
just that part which is hollow, and consists of a central core of 
unburut gas with an outer coating of true flame, and the central 
portion of such a flat flame as Mr. Eriesson represents includes 
much of the blue portion of the flame, consisting of hydro- 
carbon not yet in full combustion. Mr. Ericsson, therefore, was 
not experimenting upon the diathermacy of ten flames, but upon 
the diathermacy of ten discs consisting of a mixture of flame 
proper and unburnt hydrocarbon, Now Tyndall has demon- 
strated the remarkably high resisting or absorbing power of such 
hydrocarbon in reference to the radiations from aflame produced 
by hydrocarbon combustion. The flame itself might therefore 
be perfectly diathermous, and yet, when examined in this man- 
ner, exhibit a considerable degree of athermacy. 

There is still a third source of error in Mr. Ericsson’s mode of 
proceeding, the magnitude of which [ am not yet able to estimate, 
though some experiments made since publishing my first results 
lead me to suspect that it is sufficiently important to demand very 
careful elimination. I allude to the arrangement of a series of 
separated flat flames, with the broad surfaces preseated to the 
thermometer. 

What must we have between each of these separated flat 
flames? Obviously each flame is coated with a film of vapour, 
the product of the combustion of those portions of flame lying 
below it ; these vapours, though rapidly rising, must form a layer 
of sensible thickness equal to an important fraction of the whole 
thickness of such thin flames. When operating with the whole 
eleven flames, there were twenty-one such films between the first 
flame and the thermometer. Now, we know from the experi- 
menis of Tyndall, that a large proportion of the rays of heat 
emitted froni a hydrocarbon flame will be absorbed by such in- 
tervening strata of aqueous vapour, carbonic acid, and carbonic 
oxide, It is true that the middle or blue part of the flame, 
having less combustion going on below it, must have a thinner 
coating of such vapours than the upper part; and thus in Mr, 
Ericsson’s arrangement this third source of error is diminished 
in the same proportion as the second is increased. It was these 
theoretical considerations, confirmed by results of preliminary 
experiments, that induced me to abandon the flat flames in favour 
of the simple round jets, and finally to adopt the continuous 
flame formed by the coalescent jets. 

as [ stated on the first publication of the results of these ex- 
periments on the diathermacy of tlame, I do not regard them as 
sufficiently delicate to be finally and quantitatively conclusive ; 
the means at my disposal rendered them less satisfactory than 
those I made on the transparency of tame. Still, I think they 
are not open to any such serious sources of error as those I have 
here pointed out. 

Thope that Mr. Ericsson will not be offended by the candour 
of my criticism, nor by the egotism; which is inevitable in an 
unaffected defence of one’s own philosophical bairns. 

My experiments, like those of Mr. [ricsson, were made with 
the direct object of throwing some light upon the great mystery 
of solar radiation ; and the fact that we have arrived at such 

pposing conclusions will, I hope, lead_to further investigation, 
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and finally to a settlement of the important fundamental physical 
question, whether the properties of flame, in reference to the 
absorption and transmnission of heat and light, are, as 1 have ven- 
tured to suggest, diametrically opposite to those of gases and 
yapours—whether flames are specially transparent and diather- 
mous to rays of their own emission, and resist the passage of hete- 
rogeneous rays; that a flame is thus not merely heated gas, but 
another and distinct form of matter, or rather is matter in a dil 
ferent state of activity. 

If this be established, we shall he driven back upon “the 
wisdom of the ancients,” and be forced to admit the classification 
of the four elements, ‘‘ fire, air, earth, and water,” or flame, gas, 
solid, and liquid ; remembering, of course, that they used the 
term ‘‘element ” with a different meaning to that of our modern 
acceptation. They descrihed elementary or necessary conditions, 
not elementary constituents. It was the philosophy of material 
existence, not the composition of material substances, which 
chiefly occupied their attention. From this point of view their 
classification may, alter all, prove to be correct. 

I must reserve for another communication some remarks I pro- 
posed to make on the application of the above to Mr. Ericsson’s 
researches on the radiation of the chromosphere. 


W. MatTieu W1LLIAMS 


SCIENTIFIC SERIALS 


THE part of the Zrazsactions of the Linnean Socicty just pub- 
lished, forming the 2nd part of vol. xxviii, consists of two elabo- 
rate botanical papers; ‘‘Memoir on the Spermogones and Pycnides 
of Crustaceous Lichens” by Dr. Lauder Lindsay ; and ‘‘On the 
Hippocrateaceze of South America” by Mr. Miers, Of the im- 
portant features of the latter paper we gave a sketch on the 
occasion of its being read before the Society. It is illustrated by 
seventeen very beautiful plates executed by the author. The 
first is an extremely elaborate paper, illustrating the great vari- 
ation in the spermogones and pycnides in the same species of 
lichen, and even in the same individual. For this purpose as 
many as twelve or even 20 specimens of the same species, pre- 
served in various herbaria, are in some cases minutely described. 
This paper is also illustrated by eight coloured plates. 


Tug American Naturalist for August does not contain so 
many original articles as usual. The Rey. Samuel Lockwood 
describes a new Entozoon from the eel, belonging to Duvaine’s 
type, the Acanthocephala or spiny-heads, but forming a new 
genus; the name proposed is Aoleops anguélla. Dr. J 
Woodward has a paper on the use of monochromatic sunlight, as 
an aid to high-power definition; and the Rev. IH. J. Bruce 
describes some of the familiar birds of India. Among the 
shorter articles there are some very interesting notes. 

The number for September opens with an interesting article 
by Mr. S. H. Scudder, the curious history ofa butterfly. The 
American butterfly Brenthis de//ona occurs in two different forms 
produced at different times of the year, in both cases the larva 
hibernates, but with one set when just out of the egg, with the 
other when half grown, the butterfly appearing in one case in 
May, in the other in September ; and it seems impossible that 
these two parallel races of the same species can ever mingle. 
Prof. N. S. Shaler has a paper on the Geology of the Island of 
Aquidneck and the neighbouring parts of the shores of Nara- 
genset Bay ; and Dr. R. FE. Ward sends a microscopical contri- 
bution entitled ‘‘The new Immersion Illuminator.” Mr. C. V. 
Riley, who has paid great attention to the PAyWoxera and other 
diseases of the vine, has some valuable remarks on the cause of 
the deterioration of some of the native grape-vines, which he has 
contributed to his report as Entomologist to the State of 
Missouri. 


THE Quarterly Journal of Science for October commences with 
two meteorological articles, the Origin of the Great Cyclones, 
hy Prof. T. B. Maury, and an anonymous paper on Weather 
Prophecies. The author of the former article considers it proved 
that cyclones are formed chiefly, if not exclusively, along the edges 
of the great atmospheric currents, the surface currents and the 
upper currents alike, the polar streams which descend into our 
valleys, and the aérial gulf streams which move invisibly over our 
heads. Capt. Oliver continues his series of papers on the 
Amorpholithic Monuments of Brittany, and in continuation of a 
previous series we have an article on Natural and Artificial Flight 
——an Acrial Ship. Mr. F.C. Danvers, on Paper in the Inter- 
national Exhibition, gives a slight sketch of the history of the 


NA dee 


507 


manufacture of paper and of the various specimens to be seen 
in the Exhibition. The Physiological Position of Tobacco, by 
Mr. E. A. Axon is a powerful attack on the use of the weed 
as not only unnecessary and destitute of any beneficial results, 
but positively injurious. 

THE first paper in the 4merican Journal of Science and Arts 
for September is by Prof. J. W. Draper, ‘‘Researches in Actino- 
Chemistry,” from which we have already reprinted an extract on 
the distribution of heat in the spectrum. Prof. Shepard con- 
cludes his account of the Corundum region of North Carolina 
and Georgia ; and then follows a sketch of Barrande’s account 
of the origin of Palzeozoic species. Mr. A. A. Hayes has a long 
article on the red oxide of zinc of New Jersey. In Prof. O. 
C. Marsh’s continuation of his preliminary description of new 
Tertiary Mammals are descriptions of a large number of new 
genera and species. 


In the Gvological Magasine for October (No. too}, the Editor, 
Mr. Henry Woodward, gives us notes, illustrated with excellent 
figures, on some British Palzozoic Crustacea belonging to his 
order Merostomata: ‘These notes include a full~description of 
flenviaspis linuloides, a species originally established by Mr. 
Woodward in 1865, and also shorter characters of three other 
species of the same genus, namely, //. sfcratzs (Salt ms.), 7. 
horridus, sp.n.,and 27, Sa/weyi (Salt). These Silurian forms are 
particularly interesting as they constitute a connecting link 
between the suborders Eurypterida and Niphosura.—Of , the 
latter group Mr. Woodward here notices some species of the 
genus Le//inurus, and describes a new form under the name of 
B. Konigianus, also anew Drestwichia, P. Birtwelli, both from 
the Coal measures.-—-Mr. W. T. Aveline publishes a short note on 
the continuity and breaks between the various divisions of the 
Silurian strata in the Lake district, and Messrs. Davidson and 
King some remarks on the genera Trimerfla, Déinobolius, 
and J/onomercila, In this paper the authors propose the 
establishment of a new Brachiopod family, Trimerellida, 
allied to the Lingulide.—Dr. THI. A. Nicholson describes 
a new genus of fossil tubicolar Annclides founded upou 
a division of the fossils hitherto referred by Palaxontologists to 
Tentaculites. Theso-called genus Zvnface/ites, according to Dr. 
Nicholson, includes forms belonging to the Pteropodous Mollusca 
and others which are true tubicolar Annelides, the former 
being free shells, the latter attached to other bodies. He pro- 
poses to retain the name 7exfacelites for the Pteropods, and to 
establish a new genus, Ortovia, for the Annelides. lle describes 
and figures a new species of the Jatter from the Cincinnati group 
of the Lower Silurian of Ohio under the name of Oréowdr 
conica.—The concluding article in the number is a further 
instalment of Prof. Nordenskiold’s account of the Swedish 
Greenland Expedition of 1870. 


SOCIETIES AND ACADEMIES 
PHILADELPHIA 


Academy of Natural Sciences, ApmJ 2.—Prof. Leidy 
made some remarks on specimens of fossils of extinct mammals 
from the Tertiary of Wyoming. One of these is an upper jaw 
fragment with two molars; the other a lower jaw fragment with 
a single molar. The upper molars have crowns composed of 
four lobes, of which the outer are like the corresponding ones in 
Anchitherium,. Of the inner lobes, the front one is much the 
larger, and is prolonged outwardly in advance of the antero- 
external Jobe. It is homologous with the antero-internal and 
antero-median lobes as existing in Alzchitheriunt ina completely 
connate condition. The postero-internal Jobe is the smallest of 
the crown. It is conical and conjoins that in front. A barely 
perceptible trace of a postero-median lobe is seen. A strong 
basal ridge incloses the crown, except externally, where it 1s 
feebly produced. The three upper molars occupied a space of 
8 lines. The first molar is 2} lines fore and aft and 3} trans- 
versely ; the second is 2} nes fore and aft, and the last one 
21 lines. A question arises as to whether these tecth pertain to 
any of the animals previously indicated from lower jaw specimens 
with teeth. They are too large for the known species of //ye/- 
sodus ox Wicrosyops. They nearly accord in size with the lower 
molars of .Vofharctus, and perbaps belong to this genus. Linno- 
therium appears not to differ from this, as the number of teeth 
and their constitution are the same. The lower jaw fragment 
accompanying the upper one may belong to the same animal, 
The molar it contains, though resembling those of Nofharctus, 
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differs in several points. I propose to refcr the fossils to a species 
with the name of //iAposyus formosus. Prof, Leidy further re- 
marked that he had recently the opportunity of examining the 
tooth described by Prof. Marsh under the name of Paleosyops 
minor. The tooth evidently belongs to the curious pachyderm 
with the beaver-like incisors named Zyojosus castaridens, On 
observing the molar tooth, which is not worn away like those in the 
jaw specimen upon which the latter was named, it at once called 
to mind, the tooth whlch had been described under the name of 
Anchippodus riparius, On comparison, it would appear as if 
the specimens referred to Paheosyops minor and Tregosus castori- 
dens, really belong to the same genus and species. The tooth of 
Anchippotus ripparius was obtained from a tertiary formation, 
Miocene or Eocene, in Monmouth Co,, N.J. Ifthe determination 
is correct, it would go to show that the Bridger Tertiary forma- 
tion of Wyoming was contemporaneous with the Tertiary deposit 
of Monmouth Co., N.J.  Vrof. Cope stated that the largest 
mammal of the Eocene formations adjoining those of Wyoming, 
7.¢, of the Wahsaich group of Hayden, was the Bathmodon 
radians, Cope, of about the size of Rhinoceros. It was an odd- 
toed ungulate, with peculiar dental characters. The incisors 
were well developed ahove and below, as in the tapir, but the 
dental series was little interrupted. The crowns of the upper 
molars were all wider than long, and presented mixed characters, 
On the outer margin one only of the usual crescents of ruminants 
was present, but a tubercle represented the anterior one. The 
one which was present was directed very obliquely inwards. 
Inner crescents were represented by two angles, the posterior 
forming the inner angular margin of a flat table, the anterior a 
mere cingulum at its interior base. The arrangement of these 
parts was stated to be of interest in connection with the relation 
ships between the types of hoofed animals. The single outer 
crescent was a ruminant indication, while the inner table re- 
sembled the interior part of the crown of 7Zitanotherium. It 
differed, however, in its early union with the onter margin, its 
edge being thus possibly homologous with the posterior trans- 
verse crest in AA#zoceros. The premolars had two or three 
Tobes with crescentic section arranged transversely. Ile regarded 
the genns as allied to Chalicothcrium. Jie stated that the 
mammalian fauna of Wyoming and Utah more nearly resembled 
that of the Paris Basin than any yet discovered in our country, 
and that It had been discovered to contain a still greater number 
of generalised mammalian forms. One of the most marked of 
these was the genus just described by Dr. Leidy. 


Paris 


Academy of Sciences, Seplember 30,—-M. Chevreul, 
president. —The following members of the International Com- 
mittee on the Metric System were present at the meeting :—MM. 
Stankart and Dosscha, for the Low Countries ; Mr. Chisholin, 
for England ; General Ibanez, Spain; MM. Lang and Terr, 
Austria, The following papers were read :—‘‘On the demon- 
stration of the formula which represents the elementary action 
of two currents,” by M. J. Bertrand, a long mathematical paper 
on Amptre’s law of electrodynamical attractions ; ‘‘On the im- 
mediate determination by the principle of correspondence of the 
number of points of intersection of twocurves of any order which 
meet at a finite distance,” by M. Chasles.—Next came a note on 
the stability of colours on stuffs in general, and on silk in particular, 
by M. Chevreul. The author refers fo a paper he read before 
the .\cademy twelve years back, when he drew attention to the 
unstabilityof many of the aniline colours then recently intro- 
duced. He now again calls attention to these colours, and con- 
siders that the use of them cannot fail to have a disastrous effect 
on French commerce and industry. —A paper by Father Secchi 
followed, entitled, ‘‘Solar Spectroscopic Researches.” The 
author calls attention to the following extract from a letter 
to Merr Schellen, written by Mr. Young, of Dartmouth College, 
U.S. A. Mr. Young was stationed on Mount Sherman, 8, 300 
feet above sea level, and used a telescope of 9°4 inches aper- 
ture. Ile says, ‘‘ The spectrum of the sun, although not entirely 
reversed at the border of the disc, became continnons, as Father 
Secchi has seen in Italy. When the air is calm the height of 
the region where this occurs is not greater than 1”. The lines 
rays of the chromosphere were remarkably augmented in number. 
H, and IJ, were seen reversed, as was 4 and the other hydrogen 
lines. Inthe spectrum of each spot the lines of hydrogen were 
reversed ina region slightly more extended than the penumbra ; 
this has been verified for at least twenty different spots.” Father 
Secchi states that these observations confiim his own made at 
Hho nei) 180).—M. Bertrand then pr sented the Academy with a 


posthumous work of M. Duhamel, entitled ‘*An Essay on the 
application of scientific methods to the moral man,” upon which 
le made some remarks. Te was followed by M. Max Marie’s 
concluding paper ‘‘OQn the theory of the residues of double 
integrals,” Next came M.M. A. Rabuteau and F. Papillon’s 
‘Researches on the Physiological Action and Antifermentable 
properties of Sodic Silicate.” The authors have added varions 
quantities of this body to different kinds of fermentable matter 
and find a quantity of two grammes to completely stop all fermen- 
tation of whatever kind, ts action is exactly analogous to that 
of borax but more energetic. Two grammes of the latter 
injected into the veins of a dog produced no effect whilst one 
gramme of the silicate produced vioient purging and vomiting 
and ultimately death after an interval of nme days.—On the 
effect of vegetable parasites in altering bread by M.M. F. Rochard 
and Ch. Legros was referred to Ihe commission appointed to 
examine the Ovd?em aurantiacum., M. Bertrand then presented a 
note ‘‘ Onthe movement of the Planets around the Sun according 
to the Electrodynamic Law of Weber,” by M. F. Tisserand. 
M. Yvon Villarceau presented a note by M. Stephan on the 
‘¢Elements and Ephemerides of Planet 122. M. Yvon Vil- 
larceau remarked that M. Stephan had also calculated the orbit 
of 121, and he then presented a note by M. R. Luther, on an 
* Observation of the Planet 95, Arethusa, made at the Observa- 
tory of Bilk-Duisseldorff,” which was followed by a2 note of M. 
Treve, “ On Magnetism.”—M. Milne-Edwards then presented a 
note by M. N. Joly, entitled, ‘‘ Observations on the Metamor- 
phoses of Osseous Fish in general, and particularly on those of a 
small Chinese fish of the genus Macropoda, recently intro- 
duced into France.’”—This was followed by a paper hy M. 
11. Sicard, “ On the Connection which exists between the Nervous 
and Muscular Systems in the Melices.”—And thea came a note 
by M. Lichtenstein, ‘* On a Process for the Destruction of P’4y/- 
loxera,” by the burying and subsequent destruction of the young 
shoots. Papers on the same subjects were received from MM. 
A. Rainand, Peyrat, and Louvet, and were sent to the Phylloxera 
Commission. 
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THURSDAY, OCTOBER 24, 1872 


AGASSIZ AT SAN FRANCISCO 


HE complction of its labours by the United States 
flasster Expedition presents many points of almost 
dramatic interest. We have the veteran naturalist, a 
native of the little republic of the old world—having trans- 
ferred his home to the great republic across the Atlantic, 
and settled himself to his scientific work at the University 
in Massachusetts which derives its name from the old 
seat of learning on the banks of the Cam,—there gathering 
about him a band of earnest students, the master and his 
disciples together building up at Cambridge, in the course 
of a few years, one of the best appointed schools for 
practical instruction in Natural Science, and one of the 
finest Museums of Comparative Zoology in the world. The 
citizens of the Great Republic are constantly discovering 
within their own vast territories some extraordinary 
natural production which in old times would have ranked 
among the great wonders of the world: now a grove of 
gigantic trees in California; now the marvellous canons of 
Colorado; now a wonderful assemblage of hot springs and 
geysers in Nebraska. But not content with the Govern- 
ment exploration of their own domain, the munificence of 
a private citizen of Massachusetts fitted out this Wessler 
coasting survey expedition with the necessary appliances, 
and placed the veteran Agassiz at its head, for the purpose 
of investigating the natural features of the extremity of 
the Southern Continent, and the inhabitants of its seas, 
the latter department being specially placed under the 
management of the accomplished naturalists Pourtales 
and Steindachner. Our readers already know how the 
experienced eye of Agassiz detected in Patagonia the same 
evidences of extensive glacial action with which he was 
already so familiar in the northern hemisphere; and the 
contents of the dredging nets will furnish employment to 
the staff of American naturalists for many a month to 
come. After cruising up the Pacific Coast of South 
America, the voyage of the Hassécr finally ended in United 
States territory at San Francisco, where the expedition 
met with such a reception as has probably never before 
been accorded to any body of scientific amateurs. The 
Alta California thus welcomes the great naturalist on his 
return to his adopted country :— 

“ San Francisco has in its midst a man of science than 
whom none in America, or out of it, more richly deserves 
the love and homage and respect of our people. He has 
come all the way around our Southern Continent, not for 
gold, as many came, nt for silver, as many came, not for 
diamonds, as many would come or go, but for scientific 
knowledge, for discoveries in the hitherto unsearched 
waters of the seas, the unexhausted treasuries of Nature 
growing, budding, and blossoming along the shores of a 
continent. When sucha man, if there be any other such, 
chances to visit a distant city, he is quite likely to be 
made the guest of it, to be f¢ed, and to be made to feel 
that his merits of head and heart have endeared him to 
the people, and that the city feels itself honoured particu- 
larly, instead of honouring him. All the dukes and 
princes that ever stepped foot in America, never deserved 
atenth part of the attention which is due to Prof. Agassiz. 
There is in Amcrica no man living who, as a scientist, 
compatrcs with this gentleman in acquirements in his lines 
of study, and in the triumphs achieved. Many of our 
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citizens have called upon him, and extended such cour- 
tesies as private parties may, and perhaps quite as exten- 
sively as is agreeable to him. But the question is, what 
does this city owe to itself in this matter? A public re- 
ception by the city would be a very graceful courtesy 
extended to a very great and most worthy gentleman, and 
the honour to herself would be one of which every citizen 
might well be proud. We hope it may be done.” 


The same paper and the Sax Francisco Morning 
Bulletin both print full reports of the professor’s address 
on the occasion of his reception in the Pacific Hall by 
the California Academy of Sciences, heading their article, 
in genuine American style, by sensation headers of the 
following description :—“ Agassiz. Grand Reception un- 
der the Auspices of the California Academy of Sciences. 
Pacific Hall in a Blaze of Intellectual Light. From Polyp 
to Mammal. Modified Darwinism—The Prophecy and 
Advice of a Man of Science.” 

From the address itself we may be permitted to make 
a few extracts, for the purpose of illustrating what are the 
subjects that are now uppermost in the minds of our 
scientific friends on the other side of the Atlantic. But, 
first of all, let us cordially congratulate the representa- 
tives of Science in that remote State, onthe honour which 
has been reciprocally conferred upon them and upon 
Agassiz and his fellow workers by the enthusiastic welcome 
which they have given him, and on the encouragement 
which his visit has afforded for the further prosecution of 
their arduous labours. Inthe words of Prof. Davidson, 
the Principal of the California Academy of Sciences :— 


“Less than one month since, the great master of 
modern scientific thought and research addressed a few 
earnest students of science, who have patiently and 
bravely kept their lamp trimmed and burning. The magic 
of his words thrilled our hearts and cheered our hopes ; 
but, best of all, that gave renewed confidence to fricnds 
who had an abiding faith in our efforts. That you might 
have a richer feast, we have prevailed upon him to break 
a long and comparative silence, when he most needed rest 
and repose. In less than one hour after our last Academy 
meeting, the seeds sown by him had Lorne fruit in giving 
to the Academy a greater number of life members than 
we had gathered in ten years. Within a fortnight the 
Agassiz Professorship of Oriental Languages and Litera- 
ture was established for the Universities of California by 
the munificent endowment of our fellow citizen, the Hon. 
£dward Tompkins ; and now, after eighteen or nineteen 
long years of arduous and desperate struggle with poverty 
in this State of marvellous wealth and boundless properity, 
the California Academy of Sciences is amply rewarded 
in being the instrument of introducing to the citizens of 
San Francisco Prof. Agassiz.” 


In the opening of his address, Prof. Agassiz made the 
following remarks on the present aims of science :— 


“ For the last three years 1 have been prevented from 
appearing in public, owing to the indifferent condition of 
my health, I venture this evening to address you. I have 
been asked to give some account of the voyage of the 
Hassicv, which has terminated its cruise in the harbour of 
San Francisco. I am afraid that the incidents of that 
scientific expedition are too monotonous to be very enter- 
taining ; and willing as I am to accede to the request, J 
think I will submit to your attention remarks upon the 
present aims of Science, which may at least have a more 
solid foundation than our past efforts during that voyage, 
to increase the bases and material foundation of know- 
ledge. Allow me to say that this examination, as I may 
call it, has been entirely incidental to the necessities of the 
Coast Survey. The good ship which brought us here is 
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Mntended to continue the work of the Coast Survey along 
this coast ; but instead of allowing us to make this voyage 
empty, some scientific gentlemen were invited by the 
Superintendent of the Coast Survey to take passage in her, 
and make the most of the opportunity. Liberal citizens of 
Massachusetts added means to the good will of the Super- 
intendent—so that whatever collections and investigations 
should be made during the voyage should not be an addi- 
tional expense to the great international undertaking, or to 
the Navy. 

“T think it desirable that these facts should be known, in 
order that not too great expectations should be entertained 
concerning the scientific results of the Hass/er’s voyage ; 
for all that which could be done was done hy means sup- 
plied hy private individuals, and not by the large resources 
of the Government. Unfortunately, it is almost every- 
where still so, that Science has to take the humblest place 
in the world, as if equal opportunities were yet granted 
with areluctant hand, It is only in recent times that the 
value of research begins to be felt; and I hope to live, 
old as 1 am, long enough to see the community, the 
enlightened community, which has become my second 
fatherland, appreciate what Science is doing for the gene- 
ral prosperity, and then contribute to the necessities of 
Science with that generous liberality which characterises 
the acts of the American people. It is not generally 
understood—and perhaps we scientific men are at fault in 
this matter—that Science is at the foundation of all natural 
progress in the community, in industry, in the arts, in 
almost everything.” 

After a few details as to the objects of the study of 
natural history, he proceeded to explain that “the only 
difficulty in the way of the study lies in the fact that there 
are no teachers ; that the community lacks teachers in 
this department ; and wherever there are a few educated, 
they are at once swallowed by the numerous institutions 
of learning which are organising everywhere. And we 
cannot educate a sufficient number of them, for the simple 
reason that there are other walks in life which are more 
promising in the rewards they secure for their devotees. 
So Science is always behindhand, and yet it is she who 
furnishes the primary material for all the progress in 
modern times.” 

We nced not follow the speaker through his singular 
misrepresentation of the theory of evolution as taught in 
this country, viz., that the various forms of life, as we now 
see them, ‘‘ may be the work of blind forces, of forces with- 
out intelligence, without discriminating power, and with- 
out forcthought,” and that the object of the study of 
nature is “to determine whether we ourselves are de- 
scended from monkeys or whether we are the work of 
a beneficent Father.” We will rather pass on to his 
peroration, which sets forth some truths at least as appli- 
cable to us as to the audience he was addressing :— 

“Tt will no longer do for the coming generation to say, 
I will accept this or that doctrine, because knowledge is 
pressing at your halls: but 1 will say to you, you may 
know it because you must know it, and unless you are 
willing to learn it you may grope in ignorance. That is 
the condition that stares us in the face for the future, and 
it becomes on that account the duty of every man to foster 
knowledge and to prepare the coming generation with all 
those appliances which lead to an independent opinion on 
all those matters. And that question is pressed upon you 
for the first time. You have for the first time in your 
existence as a State a generation which is about ready to 
enter the University. You have not had that in past 
generations, in past years, but your children approach the 
time when they may prepare for college. It is your duty 
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that you have, then, a college which will set measures of 
the highest aspiration for the coming generation. And 
you cannot be willing to depend for their education upon 
the bounty of other States when in your prosperity, when 
you have rivalled all civilised communities. When [I see 
luxury here, as in the oldest States of the world ; when I 
see here the appliances for all the efforts of man carricd 
to the highest degree, are you willing that your children 
should go and beg for information at the doors of other 
countries ? It is for you to educate them and to give them 
those means which will make them find at home those 
advantages which otherwise you will have toscek for them 
by parting with them during those very years when their 
character is shaping. But there is another consideration 
than that of your immediate necessities here. No com- 
munity can be utterly great without culture. Culture is 
the background of every great community. It is, in fact, 
the true and only test of real greatness,” 


Are not we in this country also forcing our children “to 
go and beg for information at the doors of other 
countrics”? As long as we do not provide at home those 
educational advantages which so many go abroad to seck, 
we must submit to have to sit at the feet of our own 
daughter, and to learn from America both how to honour 
our really great men, and how to attain that scientific 
position among the nations to which our wealth and our 
material resources entitle us. The lesson is hard to learn, 
but it is one which must be learnt either by us or our 
children ; and the longer we leave the task unlearnt, the 
harder will it be to learn. 


RAILIVAVS AND SCIENCE 
Life of Richard Trevithick, with an Account of his Inven- 


tions. By Francis Trevithick,C.E. 2vols. (London : 
EK. and F. Spon, 1872:) 
Life and Labours of Mr. Brassey, 1805-1870. By Arthur 


Helps. (London: Bell and Daldy, 1872.) 

Railways or no Railways; or, The Battle of the Gauges 
Renewed, By Robert F. Fairlie. (London: Effing- 
ham Wilson, 1872.) 

"T°HESE three works are directly concerned with 

railways, though each of them deals with a dif- 
ferent aspect of the many-sided subject. It would be 
out of place in these columns to review in detail each of 
the publications; they may, however, suggest a few 
thoughts not inappropriate to the columns of a scientific 
periodical. 

The first on the list takes us back to the birth of the 
steam-engine, carrying us on through its chequered and 
roughly-handled youth to the time when it was fairly sct 
agoing on that wonderful career, by means of which the 
whole face of the earth has been changed as if by the 
breath of a god, the relationships of nations and of men 
altered entirely, and civilisation hurried on at a rate 
almost bewildering. The benefits conferred on humanity 
hy the discovery of the simple scientific principle on 
which the steam-engine rests, are incalculable, and not 
to be realised in anything like their fulness by those who, 
like most now living, have been born to these benc- 
fits, and who can only grumble that the advantages of the 
legacy left them are not by any means what they might 
be, were they not marred by the officiousness, the avarice, 
the prejudices, and the blundering stupidity of those who 
have constituted themselves its trustees. That this has 
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been a cause of complaint all along is one of the many 
lessons to be learned from Trevithick’s life ; and so will 
it ever be, until the simple but stupendous and widely 
beneficent principle which the man of science, by reve- 
rent asking, has obtained from the liberal hand of Nature, 
is not only more thoroughly understood and more scien- 
tifically applied by those who undertake to put it to the 
uses of humanity ; but until Science holds supreme sway 
over all the actions and thoughts of men universally, until 
she holds the same place as a guiding principle for the 
lives of men, and their relationships to each other and to 
the surrounding universe, that superstition and wild imagi- 
nation have held for ages. It will only be when education 
is founded upon a thoroughly scientific groundwork, when 
men are trained from their youth upwards to regard 
human and extra-human phenomena with the clear, bold, 
intelligent vision of science undimmed by superstition, 
unwarped by prejudice, and unshortened by selfishness, 
that the full significance of scientific discoveries will ever 
be realised. Only then will they have a chance of making 
unobstructed way in conferring upon mankind the innu- 
merable benefits with which many of them are fraught, 
and in raising the race higher and higher in the scale 
of civilisation, till that golden age be realised which 
poets dream of as in the unknown past, but which 
assuredly lies in the certain though, it may be, far distant 
future. 

Theseremarks are suggested by the “Life of Trevithick,” 
which, read in the light of the present day, makes one 
feel somewhat sad, and certainly sorry for the great and 
unselfish mechanical genius who scattered his inventions 
broadcast among his fellows, to the great enrichment of 
the latter, while he himself led a chequered and almost 
homeless life, dying, at last, penniless among strangers. 
Trevithick himself was not a scientific man, and seems to 
have had only a vague notion of the scientific principles 
upon which his numerous applications of the expan- 
sive power of steam were founded. But he was 
not like many so-called “ practical” men, who work 
only by rule of thumb, and profess contempt for the 
scientific principles which they put to practical use. 
Trevithick appears to have had the greatest respect for 
science, and invariably submitted a new invention, or 
application of the one simple principle which governed all 
his inventions, to his scientific friend Mr. Giddy (after- 
wards Gilbert, and President of the Royal Society), in 
order that they might be submitted to the rigid test of scien- 
tific theory. Hada similar course been followed at a much 


earlier period, and had the earlier manipulators of steam | 


been animated by the same spirit as well as the enthusiasm, 
and penetration, and disinterestedness of Trevithick, the 
steam-engine, instead of remaining the clumsy and unpli- 
able machine it did for so many years, might about a cen- 
tury and a half ago have reached the perfection and wide 
applicability it has attained at the present day. And it 
was only in proportion as mechanicians clearly realised 
for themselves the full significance of the simple laws of 
steam, and fearlessly allowed them, under judicious control, 
to work with a powerful purpose upon properly constructed 
machinery, that anything like the wide-spread benefit was 
derived from them that they were calculated to confer; in 
other words, it has only been in proportion as engineers 
have grounded the rules of their art upon scientific prin- 
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ciples that the steam-engine has attained to its present 
comparative perfection and innumerable labour-lessening 
and therefore blessed uses. In this it is that the great 
merit of Watt and Tevithick lies, both of whom had the 
penetrative genius to perceive that the mighty power which 
lies latent in a cup of water was almost entirely frittered 
away for want of proper guidance and a suitable channel 
wherein to work ; and within a very few years after these 
men had made their important inventions, the develop- 
ment of the steam-engine had made infinitely more rapid 
progress than it had done during a previous century, 
The history of the application of steam to machinery, 
the gradual development of the steam-engine, and 
especially its use for locomotive purposes, must be known 
to all our readers, and therefore we shall not attempt to 
repeat the oft-told story. It is one of those “‘fairy tales 
of science,” which are more wonderful and often more 
bewitchingly beautiful than any of the thousand myths 
by which our “rude fore;athers ” blindly but naturally 
attempted to explain the many mysteries of the universe ; 
and they have the additional merit of being true 
and therefore undying and never leading to disappoint- 
ment and distrust. Nor shall we attempt to adjust the 
relative claims of Watt and Trevithick to priority of 
invention, or try to show their respective shares in the dis- 
covery from which the world is now reaping somuch benefit. 
It is humiliating to think that Watt and Trevithick lived 
for a considerable time only a few doors from each other 
in a small Cornish town, each bent upon accomplishing a 
beneficent and highly useful purpose, and yet never spoke 
to each other, but on the contrary regarded each other 
with considerable bitterness all their lives; and this 
simply because the one advocated high pressure while the 
other was pushing the adoption of low pressure engines. 
Mr. Francis Trevithick, naturally enough no doubt, but 
with very bad taste and we believe much injustice, spcaks 
of Watt frequently with great bittterness and depreciation 
as his father’s rival, and jealous and ill-speaking opponent. 
To revive these squabbles serves no good purpose, but 
merely gives occasion to the world which lies in ignorance to 
sneer ; the merit of Watt was very great, and so was that 
of Trevithick, and there is no need whatever to exalt the 
one at the expense of the other ; each has a lofty and 
enduring pedestal of his own. We also think it displays 
considerable want of reflection and of the philosophic 
spirit to tirade, as Mr. F. Trevithick does, against the in- 
gratitude of mankind towards those men who have con- 
ferred upon them great benefits in the shape of useful in- 
ventions, and against the deafness of men in placeand power 
towards their claims for assistance and reward. The fact 
is that all great inventors, like all men of supreme 
penetration and foresight, are often too far in advance of 
their own generation to meet with much sympathy and 
appreciation from it. Mankind are not to be sweepingly 
blamed for this on any score. The race is yet a long 
way off perfection ; and if the world ran so close on the 
heels of its great men as to be able at once to com- 
prehend and appreciate them, these men would not be so 
great after all. The world, on the whole, acts very 
honestly, however hardly, to her man of genius, and 
when she does reach his standpoint, she erects a 
monument to him if he be dead, or if happily he be still 
alive, she rewards him with a pension. That Trevithick 
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should have died penniless was pretty much, we think, 
nis own blame, attributable to his own reckless impru- 
dence, and his decided and blameworthy weakness of 
character in being unable to manage the affairs of his 
own household. It was no merit in him, and no sign of 
unselfishness, but simply a defect in his character, as it is 
in that of all men who act as he did. 

That Trevithick is entitled to be called the “ father of 
the locomotive” there seems to us to be no doubt, from 
the tediously full statements in the biography by his son ; 
not only so, but he conceived and sketched, and even 
modelled, many of the improvements, perhaps in a crude 
form, that have been most recently introduced. In 1796 
he made a model of a locomotive; in 1801 he ran one on 
a rough common road in Cornwall; and in 1803 he 
astonished the Londoners early one morning by driving 
the then uncouth creature through ten miles of the streets 
of the metropolis. Trevethick, however, reaped little 
benefit or credit from this wonder-working invention, for 
which the world at the time was not ripe, Ofthe numerous 
other applications of steam which Trevethick cither thought 
of or embodied, we may mention the principle of the screw- 
propeller, the steam dredging-machine, the application of 
the steam-engine to an infinite variety of purposes in 
mining and tunnelling, the invention of something very 


like the borers used in the Mont Cenis tunnel, and the | 


application of steam to nearly every important agricultural 
and manufacturing process ; indeed he actually constructed 


NATURE 


several thrashing-machines, which many, no doubt, con- | 


sider quite a recent invention, 

It is by reading a biography like this, which takes 
us back to the middle of last century, and brings us 
down to nearly the middle of the present, that we 
are able in some small degree to estimate the benefit 
which science has conferred upon man in discover- 
ing the great but simple principle which underlies every 
application of steam as a moving power. Not only 
has it in almost every direction brought manufacturing 
processes to the highest degree of perfection, increased 
almost infinitely the power of production, but it has been 
the means of lessening, directly or indirectly, the severity 
and the amount of manual toil, thus making the mechanic’s 
life sweeter and easier, and leaving him Icisure for self- 


culture; and in general advancing to adistinctly appreciable | 


amount the civilisation of the raca. Especially, as we 
have already said, has the whole face of the earth becn 
changed by the application of steam ta locomotion ; and 
even in this one direction it would be difficult to estimate 
the benefits conferred upon the race by science. The train 
and the steamer have done much to lessen and stamp ou 
old national and district prejudices and animosities, by 
making the men of various nations more thoroughly and 
generally known to each other, have enabled populations 
to circulate more freely, aud men to bring their talent or 
their craft to the market where it was most in demand, have 
made emigration possible to almost all who care for it, and 
thus peopled and civilised the waste and barbarous lands 
of the earth, brought the products of the most remote 
quarters within easy reach, brightened the existence of 
many thousands by putting it in their power to see some 
of the many beauties of this lovely earth—made the world, 
in short, more manageable, drawn its inhabitants closer 
together, increased decidedly the sum of human happi- 
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ness, and helped to bring on the time “ when man to man 
the warld o'er shall brithers be, and a’ that.” 

As to the manner in which Mr. F. Trevithick has 
written his father’s life, we are sorry we cannot speak 
favourably ; either he does not know how to write bio- 
graphy, or he has been either so lazy or so short of time 
as to give to the public the crude and tedious material out 
of which a biography might have been constructed, instead 
of a well-digested and clearly-arranged narrative. The 
two volumes number upwards of 750 pages, and we believe 
not 50 of them are Mr. Trevithick’s own. It is one 
of the most confused, most ill-put-together books we 
were ever compelled to read, and were it not for the 
intrinsic interest of the subject, it would certainly be the 
most tedious. The illustrations, type, and paper are ex- 
cellent, and the book will no doubt be found useful by 
engineers 

The next book on the list, Sir Arthur Helps’s “ Life of 
Mr. Brasscy,” is, it is needless to say, as a work of lite- 
rary art, infinitely superior to the former, though the 
subject is one of not nearly so great intrinsic interest and 
importance. Had the work of writing the life of Mr. 
Brassey fallen into any other hands, it might have 
been a very dull and wninstrictive affair indeed; but 
it is impossible for the author of “ Friends in Coun- 
cil” and “Thoughts upon Government” to write un- 
interestingly or inartistically about anything. This life 
of the great railway contractor has all the quiet and 
soothing charms of Sir Arthur Helps’s well-known style; 
and dry as the subject looks at first sight, it is full of interest 
and novelty, of details that few are acquainted with, and 
which are yet well worth knowing. The book is worth 
publishing, were it for nothing else than to make the 
world acquainted with a man of the late Mr. Brassey’s 
exceptionally superior character and great power of 
organisation ; indeed the author tells us that it isas an ex- 
ample of skilful organisation that the life of Mr. Brassey has 
especial interest for him. We donot intend to give any 
sketch of the life of the great and universally loved and 
respected railway contractor ; is life, in one sense, takes 
up the story of the steam-engine where Trevithick’s 
leaves it off, Trevithick and such as he show how steam 
may be applied to the purposes of locomotion, which 
brings into play a new set of men, a new profession, as it 
were, that of contractor, whose business it is to see that 
suitable roads are made for this horse of man’s creation 
torunupon, That this may be done it is necessary for 
the contractor to procure an army of navvies and others, 
officered by all grades of superintendents, from the ganger 
up to the sub-contractor or agent. Of how much im- 
portance careful organisation is in a case like this must 
be scen by every one, and of as much importance is it 
that every one, from the engineer and contractor down ta 
the ganger should have a thorough and intelligent—in 
other words, a scientific knowledge of the department of 
which he has immediate charge. This was what distin- 
guished Mr. Brassey above many others in his position ; 
he did not work merely by rule of thumb, but raised the 
business of contractor almost to the dignity of a science; 
and the thoroughness which was the result of this, com- 
bined with the man’s nable character, obtained for him 
the great reputation and extensive employment which he 
all along possessed, One lesson which this work teaches. 
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above others is that the better cducated, the more intelli- 
gent,in short, the more scientific, are all,from the highest to 
the lowest, who are concerned with the practical carrying 
out of the application of any scientific principle, the more 
thoroughly and satisfactorily will the work be performed. 

The author does not say much—indeed little could be 
said—about Mr, Brassey’s personal life, the greater part 
of the book being occupied with exceedingly interesting 
and varied details as to railway construction. Mr. 
Brassey, as a contractor, we believe, was more or less in- 
timately connected with the construction of many thou- 
sand miles of railway in all parts of the world—Europe, 
Asia, North and South America, Australia—thus bearing 
a large share in carrying one of the greatest blessings 
science has conferred upon humanity, to all the ends of 
the earth. Not only was the railway itself a great benefit 
to the country into which it was brought, but the mere 
process of construction was a boon to thousands of its inha- 
bitants. There are extensive districts in France in which 
the material prosperity of the inhabitants has been per- 
manently raised by the savings which the French labour- 
ers realised at the construction of the Paris and Rouen 
railway. With whatever railway, in whatever country, 
Mr. Brassey had to do, he always liked to have the prin- 
cipal work done by English navvies ; this was even the 
case in Canada ; and some of the most interesting pages 
of the biography are those in which the railway labourers 
of other countries are contrasted, in point of character, 
powers of work, &c., with those of England. Taking 
them all in all, the latter cannot be beaten for quantity 
and quality of work. Sir Arthur Helps addsachapter on 
“Railways and Government Control,” in which he seems 
to think that it is now high time for Government to take 
the railways out of the hands of ignorant, irresponsible, 
conscienceless speculators, and work them itself solely 
for the public good, which is the last thing thought of by 
the present managers. One sentence is worth quoting 
here ; we wish we had room for more:—“ It has always 
appeared to me to be one of the most miserable instances 
of the hide-bound nature of our official system, which is 
hampered by so many checks and so much dread of small 
expense, that the most needful undertakings have to be 
passed by, or touched but lightly, which require the best 
intellectual force of the nation to be brought to bear upon 
them.” 

Mr. Fairlie’s book, “The Battle of the Gauges Re- 
newed,” proves the truth of what we have already said— 
the necessity there is that all who are officially connected 
with railways should be able to perform their work on the 
basis of scientifically-grounded knowledge, and not in the 
light of tradition and custom, by unintelligent rule-of-thumb. 
Both by Mr. Herbert Spencer and Mr. George Darwin it 
has been recently pointed out that the construction of 
our railway carriages, instead of being based on a 
rational attempt to adapt them to new and previously 
undreamt-of circumstances, is simply a continuation, or 
rather development, of old forms belonging to the lumber- 
ing stage-coach and rude tramway days. That it is so 
with regard to the common gauge of wheels (4 ft. $4 in.) 
is well known, though one would at first sight be inclined 
to believe that the odd half-inch was significant that this 
gauge was the result of a careful calculation grounded on 
the best mechanical principles, That this is not so can 


be learned from Mr. Fairlie’s vigorous, clear, and, not- 
withstanding the apparent dryness of the subject, really 
interesting book. When railways were first constructed, 
about forty years ago, men were too much absorbed in 
the excitement of the new means of locomotion to give 
any thought to such an apparently triflinz detail as the 
width that should be maintained between the two rails g 
and thus the gauge which was in general use among the 
old and rudely constructed tramways was adopted at mere 
haphazard, without any thought as to whether there was 
any good reason for adopting the 4 ft. 81 in. How old 
the gauge is, and how it originated, probably no one 
knows, though we believe that even now not a few rail- 
way directors, and even engineers, will be found who 
maintain that it is a heaven-born institution, and that to 
alter it would be the height of irreverence and sacrilege, 
betraying an independence of thought and action worthy 
only of a nation like America, destitute of tradition, 
Tt is not our purpose here to advocate any one gauge 
as preferable to another, but simply to say that one 
lesson taught by the three books at the head of this 
article is, that the present condition of our railways 
is, to a large extent, the result of mere guess-work, and 
that only when the construction of every detail, from the 
steam-engine down to the gate at a crossing, or a points- 
man’s box, is conducted on rational, ze. scientific prin- 
ciples, can the public, as well as the shareholders, bz able 
to reap without drawback all the advantages which the 
great application of the power of steam is calculated to 
produce. On every ground it seems difficult to resist Mr. 
Fairlie’s arguments on behalf of the 3 ft. Gin. gauge, or 
even a narrower gauge under certain circumstances; it 
has been extensively adopted in America, and exclusively 
in Norway ; and, we dare say, most people would be as- 
tonished to hear that at Festiniog, in Wales, on the face 
of a steep mountain, with gradients of t in 68 and 1in 
79, and with curves varying in radius from 8 chains to 
1{ chains, there has been at actual work for some years a 
railway with the miniature gauge of 1 ft. rrdin. “Tt is, in 
fact, the most perfect miniature railway in existence, and 
descrves tobe studied in all its details.” Both as a pas- 
senger and mineral railway, it has done hard and perfectly 
efficient work for some years. This, at least, shows that 
the question of “ gauge” is worth being inquired into, as 
indeed ought every other point, connected with the con- 
struction and management of railways. 

The revelation which results from one inquiry after 
another, and the harrowing effects of the dreadful acci- 
dents which are almost daily occurring, will doubtless have 
their effect on the public mind, and urge the people of this 
country cither to compel Government to take the railways 
into their own hands, or, at least, to see to it that they are 
managed in some kind of rational and intelligent way, for 
the good of the public, and not for the sole benefit of a 
few obtuse directors, 

M. de Quatrefages, in his opening address at the meet- 
ing of the French Association, was too sanguine when he 
said, “ Science is at present supreme,” though we believe 
he was right in asserting, “She is becoming more and 
more the sovereign of the world ;” and only when Science 
reigns supreme over all the practical affairs of men, shall 
we be on the high road to perfection, in this direction at 
least. 
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OUR BOOK SHELF 


A Course of Nine Lectures, spe- 
cially adapted for the use of Schools and Junior Stu- 
dents. By J. C. Ward. (London: Tritbner & Co.) 


Tis little volume is a praiseworthy attempt to popu- 
larise the study of Geology. The descriptions and 
explanations are, for the most part, well done, and will 
be easily followed by those for whom the book has been 
written. The introductory “lectures,” which treat of the 
origin and classification of rocks, of geological agents, of 
waste and renovation, and of physical geography, are the 
most satisfactory. When the author comes to deal with 
the geological history of the English formations, the 
necessity for condensation often leads him into obscurity ; 
but upon the whole he has managed to give a more read- 
able account than will be found in other introductory 
lesson books. As the lectures are addressed to a popular 
audience, we ought not, perhaps, to object to the fine 
writing in which the author is prone to indulge. But if 
his little book should come toa second edition (as we 
hope it may). he might tone down the “ beauties,” and his 
work be none the worse, but all the better for the process. 
Especially would we advise him to expunge the absurd 
and incoherent “ Geological Dream on Skiddaw,” and 
substitute for it a simple and intelligible summary, such 
as we are sure he is quite capable of giving. The illus- 
trations are unequal ; none of them are very creditable 
works of art, and some are so smudgy as to be almost 
illegible ; but for the most part they serve their pee 


Elementary Geology. 


JEJBIRIOIBIGS FAO) EUR JEVDIOMOUS 


[Dhe Editor does not hold himself responsible for opinions expressed 
ly his correspondents, No notice is taken of anonyntous 
communications. | 


London University Examinations 


Mr. CurisToPpHeR Heatu, in his Introductory Address at 
University College, puts forward the following question, set in 
the Preliminary School Examination, in support of his remark - 
able statement that Mechanical and Natural Philosophy have 
little to do with Medicine :— 

‘Calculate the quantity of heat lost per hour from each square 
metre of the surface of an iron steam boiler 0°$ centimetres in 
thickness, when the temperature of the inner surface of the boiler 
js 120° and that of the onter surface 1193°, the coefficient of con- 
ductivity of iron being 11°5° (referred to 1 cm. as unit of length, 
1 min, as unit of time, and the quantity of heat required to raise 
the temperature of 1 gramme of water from 0° to 1” c, as unit of 
heat). . , 

‘Solution : A difference of temperature of 1° in a thickness of 1 
cm, of iron will give a loss of 11°5° in 1 min, from a surface of 1 
sq. centimetre.” ’ ; 

But a difference of 3° in the thickness o°S cm. is at 
the rate of } + oS &° in the thickness of 1cm. Hence 
the loss in 1 min. from 1 sq. centimetre is 11°5 x § = 7°1875. 
Hence the loss in the same time from I sq. metre is 71875 units. 
The loss of heat per hour will now be evident. 

Now this is what Mr. Heath designates as a problem on steam 
boilers which a medical man cannever wantto solve ; wonld he say 
that it is entirely foreign to the subject, and expect any member of 
Senate or Convocation to bear him out, if the examiners inquired 
how much heat a man would lose through a blanket or through a 
sealskin coat o°S cm. in thickness, &c.? Yet the question is the 
same, and the iron jacket of the boiler or the sealskin coat are 
only accidents. Should not a medical student have some idea of 
the relation between the surface temperature of the body, the 
quantity of heat passing away from it, and the amount of heat 
generated in the body by the food given toa patient? Is the pro- 
duction of heat in the human body by the consumption of food 
curied ononprinciplessventirely different from those ofthe produc- 


tion ot steam in a boiler that a medical student can afford to be igno- | 


rant of and to despise the simplest principles of heat, and to be 
unable to answer the mildest questions in that subject? More- 
over, is it so clearly shown that “the two learned professors 
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have such singularly incorrect ideas as to the requirements of 
medical students” when they ask a simple question as to the 
loss of heat from a hot body? It may be that Mr. Heath 
passed his first M.5. examination before it was considered a 
matter of importance to note the changes of temperature of the 
body, or before the use of thermometers by the Faculty, and 
that he regards those who are guided by such things in their 
treatment of a patient as altogether Utopian in their ideas. 
The above consideration of the question may perhaps be a suffi- 
cient answer to the shallow statement of the editor of the 
Lancet, in support of Mr. Heath, that ‘‘the relation of the 
question to medical requirements is absurd on the face of it.” 

As regards the examiners, Mr. Heath is not quite correct in 
his statement of facts, for the present examiners are not the ex- 
aminers on whom the sub-committee of Convocation reported 
four years ago, With regard to the candidates who are rejected 
at the preliminary scientific examinations, has it ever occurred 
to the sub-committee of Convocation to inquire of the examiners 
what standard is actually required for the Pass Examination ? 
If they have not obtained this information from the examiners 
themselves, their decisions can have very little weight, for they 
cannot be in a position to judge whether it is from the high 
standard set by the examiners or from the bad quality of the 
work that so many are rejected. 

What stronger evidence could be adduced of the great value 
of the Preliminary Scientific Examination than the report of 
this Committee that “ it has tended to give prominence to theo- 
retical and scientific knowledge,” seeing that it is in consequence 
of such knowledge that medical science has advanced with such 
rapid strides, and that in many cases the whole course of medical 
treatment has been changed. 

The pages of the number of the Zazcet in which Mr. Heath’s 
lecture is contained, show clearly that to the surgeon, as well as 
to the doctor, a knowledge of mechanical as well as natural 
philosophy is of the first importance. Take, for instance, the 
case reported on page 490 of that journal. 

low natural for a man who understands the laws of [pressure 
of air, toapply the cupping-glass for the elevation of depressed 
cranial bone, in place of an operation which kills in seventy-five 
cases out of a hundred! Cana surgeon dare to be ignorant of 
these laws, when the consequences of neglecting them may be so 
disastrous 

It is satisfactory to find, on turning to other medical schools, 
that it is not the general opinion that the study of Natural Philo- 
sophy may be neglected, but rather that ‘it is marter for regret 
that more prominence is not given to Physical Science ;” for ‘it 
is in Physics that we find the explanation of a great mass of 
medical phenomena ; and to the student who has not attained 
considerable proficiency in that science, many of these pheno- 
mena must be unintelligible.” 

Such being the case, the student will readily see that it will 
be for his best interests, and will best promote his future useful- 
ness as an intelligent medical man, to acquire a thorough know- 
ledge of the first principles of Mechanical and Natural Philo- 
soplty : in so doing, he will have the additional advantage that 
he will not run such risk of being landed among those who are 
rejected at the examinations of the University of London, and 
that not by a severe examiner, but through the ill-advice of 
which he hasbeen the victim. W. G. ADAMS 

Physical Laboratory, King’s College, Oct. 19 


Solar Spectroscope Observations 


In Nature of the 17th inst. there appear letters from Col. 
Tennant and Mr. Capron, who seem to doubt that the solar pro- 
minences can be seen in England with the facility described by 
Capt. Herschel in India. I might almost apply Capt. Herschel’s 
words to my own experience last month. With a seven-prism 
direct-vision spectroscope of Browning (open slit) attached to a 21 
inch glass mounted on a drawing-room stand, not only the bright 
lines, but the forms of the prominences, could be plainly seen and 
were sketched. Of course there were many cloudy days which 
prevented observations, and there would be many more such in 
England than in India; but it does not require exceptionally fine 
weather, only a great deal of practice. Experlence only will tell 
the exact distance at which the slit must be from the sun’s limit, 
and the slightest movement will either put the prominence out of 
the field or swamp it with a flood of light. 


Blackheath, Oct. 18 J. P. Maciear 
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An Additional Note on American Arrowheads 


As Mr. Evans has commenced his remarks on North Ameri- 
can arrowheads with the assertion, “A prevailing type,” Xc., it 
naturally leads one to conclude that that form to which he refers 
is ‘‘the” prevailing type. I judge, further, that by ‘‘ pre- 
yailing,” he means ‘‘ predominant,” z.¢., in excess of other types 
or shapes of these relics. I do agree with Mr. Evans that it is 
oxe of the principal forms, but not so far a “prevailing ” type as 
to merit the assertion of Mr. Evans, made as that assertion is. 

As to the leaf-shaped form, I have but to remark that, in 
my own collecting experience, the true leaf-shaped, ze, the 
rounded-based, straight-sided, acutely-pointed form, such as 
Mr. Evans’s Fig. 282, constitutes about 4§ per cent. of those 
gathered in my own neighbourhood ; and this I know to be the 
experience of other collectors, in other and distant localities. 
This, I submit, is sufficient to show that this form is not even 
‘comparatively rare,” but may be better described as “not 
uncommon.” 

And so far as workmanship is concerned, I have only to say 
thatif narrow, thin barbs, acute points, sharp edges, and smooth- 
ness of the broad surfaces of arrowheads, constitute what has 
been termed ‘‘delicacy of workmanship,” then the American 
forms in horn-stone, jasper, chert, quartz, agate, and some finely- 
grained slates, cannot be excelled by similar relics found else- 
where, or made from other material, [This remark I base on 
the specimens collected by myself here in New Jersey, which 
State is not the best locality, by any means, for gathering these 
objects; and I have found that the western, northern, and 
southern specimens have excelled those I have collected here 
at home. ! 

From the above paragraph I have purposely omitted the mineral 
obsidian, because the arrowheads of this material excel all others 
wheresoever found, and I wish to make good my assertions 
without the help of Californian specimens. 

I take the liberty of referring those persons interested in 
these matters to a large series of arrowheads collected here in 
New Jersey, and now in the collection of Sir John Lubbock. If 
some of these are not equal to azy English specimens, I must 
simply “ give in.” Cuas. C; ABBOTT 

Trenton, New Jersey, U.S.A., Oct. 10 


Merrifield on the Deviation of the Compass 


AS a review of my little manual on “ Deviation,” &c., has 
appeared in NATURE for October 17th, in which I am accused 
of having ‘‘ written with looseness and inaccuracy,” perhaps you 
will kindly allow me a small space to answer my critic. He 
has selected a most unfortunate example to bear out his asser- 
tion ; and I contend for the accuracy of my statement. ‘‘ Ver- 
tical iron, at the same place, will produce the same deviation in 
whatever direction the ship’s head may be.” Here I do not 
pretend to say (as my reviewer insinuates), that the whole devia- 
tion is the same in every position of the ship’s head; but I 
maintain that that part due to vertical iron remains constant for 
the same place until a change of secular variation becomes cog- 
nisable. I am ata loss to discover either looseness, inaccuracy, 
or substitution of cause for effect in what follows, and I am in- 
clined to think, if any exists, it must be on the part of my 
reviewer 

Again, I am not aware of any “‘singular statements and con- 
ceptions” in the larger work on ‘“‘ Navigation and Nautical 
Astronomy,” which are at variance with the matter contained in 
the small manual under consideration. Perhaps you will kindly 
permit my reviewer to mention some. 

I grant there may be differences of opinion on the merits of 
any work (as is fully proved in the present instance) ; but, when 
public statements are made of “‘ inaccuracies,” these should either 
be substantiated or withdrawn, 

JOHN MERRIFIELD 
Navigation School, Plymouth, Oct. 19 


Earth Currents 


Ir may be interesting to record that during the past few days 
we have been subject to electric storms, I think I may say un- 
paralleled in their frequency, intensity, and duration. On 
Oct. 14. severe one raged from 9.30 A.M. to 1 P.M., and in the 
evening from 10.20 P.M. to past midnight. On the 15th a still 
more severe one raged from 9.30 A.M, to I P.M., and in the 


evening from 7 P.M. to 9.5 P.M. On the 17th inst. the currents 
were very embarrassing from 11.20 A.M. to 12.45 P.M., and from 
2.10 to 9.0 P.M. ; and on the 18th they were again troublesome. 

They differed but little in their character [rom those usually 
observed, the currents continually varying in intensity and dura- 
tion during the periods named. The interruptions to business 
on the 15th were serious, and many stations could only be com- 
municated with by looping the wires, when more than one 
existed, into metallic circuits. Circuits running east and west 
were mostly affected, those running north and south, for instance, 
between London and Brighton, being but little disturbed. I 
regret to say that no precise measurements of the strength of 
these currents have yet reached me. 


Southampton, Oct. 21 W. H. PREECE 


Aurora Borealis 


ON Saturday, Oct. 6, I was walking in our large playground 
with a friend, about 8.40 p.M., when we saw above us a mag- 
nificent red ‘‘ way” whose direction was E.N.E. When we 
first looked, this broad band was bifurcated towards the E. end, 
one fork going more to the east, and the other to the north, In 
a minute or two this bilurcation disappeared, and in three minutes 
more the whole had disappeared, leaving the sky as before. 
It could be nothing but an aurora; at any rate, it was not the 
light of any fire, it was too magnificent, and for the time that 
it lasted of too great a length. I took no notes at the time, but 
feel that I have given you a correct account of the phenomenon, 
as far as it goes. 


Christ’s Hospital, Oct. 20 F. JEFFREY BELL 


Ocean Currents 


It is to be regretted that the correspondents of NATURE, who 
for some weeks past have been writing on the subject of Ocean 
Currents, should ignore the consideration that it is primarily a 
question of geographical fact, and that any theory which runs 
counter to that needs no more elaborate confitation than a bare 
statement of the fact, supported, if necessary, by authoritative 
evidence. Thus, then, when we find the effect of the earth’s 
rotation put forward, in the way it has lately been, by Mr. 
Ferrel and Prof. Everett, it is quite needless to examine the cal- 
culations which have been adduced ; it is sufficient to say that 
the conclusions arrived at are contrary to geographical fact ; that 
currents do not by any means universally turn to the right in 
the northern, or to the left in the southern hemisphere ;—to 
name a few amongst many, the Gulf Stream turning to the left 
round Cape Hatteras, and again towards the coast of Ireland, 
Rennell’s current, the Agulhas current, the Cape Horn current 
as it turns south near Chiloe, the current through Behring’s 
Strait, are cases in point, currents turning in a manner exactly 
opposite to that deduced from the theory. 

Similarly, when Dr. Carpenter, whether supported or not by 
several distinguished phycisists, argues from the effect of great 
differences of temperature in a small trough, as to the effect of 
much smaller differences of temperature in the incomparably 
larger ocean, it is unnecessary to follow him into his reasonings, 
for the conclusion, as he has lately stated it, that there is ‘‘ neces- 
sarily an upper flow from the equator towards the poles,” is 
geographically false. Over a very great part ofthe North Atlan- 
tic there is no prevailing set at all; in the South Atlantic and 
in the South Pacific the set has a general though slight tendency 
towards the north; the East Greenland current, the North 
African current, the South African current, the Peruvian current, 
and many others, run strongly towards the equator; there is 
nothing at all resembling a general ‘‘ upper flow from the equator 
towards the poles.” 

As a question of abstract mathematics, Mr. Ferrel is un- 
doubtedly at liberty to prove that every current in the northern 
hemisphere tums to the right, as much as he was, a few years 
ago, to prove that there is no air within some twenty or twenty. 
five degrees of the poles ; and asa point of experimental science, 
Dr. Carpenter’s illustrations are pretty, and can be understood 
without the authority of the distinguished men whose names he 
brings forward ; though I should be loth to believe that Mr. 
Ilawksley, or any other experienced hydraulic engineer, would 
agree with his idea that water will always find its own level. 

But the application of the mathematical problem or the experi. 
mental illustration to the case in point is quite a different thing ; 
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I 
they lead to conclusions which we know to be geographically 
false, and we therefore refuse to accept them. 

Royal Naval College, Oct. 16 J. K. LAUGHTON 


Fossil Oyster 


Ostrea cailifera from the TIlampstead beds is described at page 
145, and figured on Plate I., of Forbes’s ‘‘Tertiary Fluvio-marine 
Formation of the Isle of Wight.” Perhaps this is the one ‘* In- 
quirer ” has found. We (Ge 1s, 


THE PENNATULID FROM IVASHINGTON 
TERRITORY 


PRESUME this disputed organism, referred to in two 

communications in your number for September 26, is 
specifically identical with a specimen from Frazer River, 
British Columbia, presented to me in the autumn of last 
year, for the Museum of the University, by Mr. Selwyn, 
Director of the Geological Survey of Canada, and which 
had been obtained by Mr. Richardson, one of his assistant 
geologists, 1 at once recognised it as the axis of a Virgu- 
laria, or some similar creature ; but there bcing no means 
of reference here for the West Coast species, 1 submitted 
it to Prof. Verrill, of Yale College, who had no doubt as to 
its nature, but believed it probably to belong to an unde- 
scribed species. There being no sufficient materials for 
its description, Mr. Whiteaves of this city, who undertook 
the description of the marine animals procured by the 
Survey in British Columbia, merely noticed it in his report 
as an undescribed pennatulid. Its characters were stated 
by him in a paper read before the Natural History Society 
of Montreal last winter, and printed in abstract at the time. 
Mr. Richardson, who returned to British Columbia in the 
spring, has undertaken to procure, if possible, a perfect 
specimen, and to have it prescrved in alcohol. Should he 
succeed, we may hope soon to have materials for the de- 
scription of the species. Mr. Selwyn’s specimen, though 
it has probably lost several inches of its length, being 
broken at both ends, is five feet one inch in length. It 
retains, attached to the granulated lower cxtremity, some 
traces of animal matter, in which 1 think 1 can detect, 
under the microscope, a few club-shaped spicules. 

McGill College, Oct. 31 J. W. Dawson 


DR. HOOKERS REPLY TO PROF. OIVEN 


We Bluc Book issued in August last, containing the 
correspondence between Dr. Hooker, Mr. Ayrton, 
and others respecting the management of and control 
over Kew Gardens, included also, in the form of an ap- 
pendix,a statement addressed to Mr. Ayrton by Prof. Owen, 
containing various allegations detrimental to the present 
management of the gardens, herbarium, and museum. 
The following reply by Dr. Hooker to these allegations has 
just been printed by order of the House of Commons :— 


“Prof. Owen divides the ‘aims and applications’ of 
the Royal Gardens of Kew, according to his view of 
them, under seven heads. 

“It is sufficient to state that some of these are recognised 
by the Government, and specified in their instructions 
under which the Director carried out his duties ; but that 
others, and those of a most comprehensive nature, have 
no place there, and are not such as pertain to botanical 
gardens elsewhere. Amongst these are the agricultural 
operations specified by Prof, Owen, ‘the application of 
manures, demonstrations of the fittest species of grasses 
for particular soils methods of irrigation, sub- 
terranean pipe, conveyed liquid manures, and so forth,’ 
all of which are being carried out with vigour and success 
by various agricultural socicties and private individuals 
throughout the country. 

“ To establish such operations at Kew would involve an 


enormous expenditure, and occupy many acres of ground 


now devoted to the legitimate purposes of a botanical 
arden. 

Ilustrations of rock-works, garden sculpture, and orna- 
mental waters, also recommended by Prof. Owen, appear 
to be equally out of place. 

“ Prof. Owen is in error in stating that the arrangement 
of plants in natural groups, with conspicuous labelling, 
&c., is at Kew ‘at present limited to the herbaceous 
grounds ;’ as he is also in implying that there is no illus- 
tration of ‘geographical distribution,’ which is, in truth, 
carried out to an incomparably greater extent at Kew 
than in any other garden known to meat home or abroad, 
Prof. Owen cannot have visited the houses devoted to 
ferns, orchids, succulents, aroids, &c., nor the arboretum, 
fruiticetum, and pinetum, nor observed the arrangement 
on the shelves of the two great buildings, the palm stove 
and the temperate house. 

“ The fact that a first-rate herbarium and library must be 
maintained for the purposes of a botanical garden, and in 
immediate proximity to it, has not only been uniformly 
admitted and acted upon by successive Governments, 
but is so universally recognised by naturalists everywhere, 
that 1 am surprised that Prof. Owen should dispute it. 

“| am sure that were he acquainted with the nature and 
amount of the duties devolving on this establishment, he 
would abandon his opinion without hesitation, 

“In support of the contrary opinion he refers to that 
early period in the history of Kew, when its new and rare 
plants were named at the Banksian herbarium in London, 
But the naming of a few new and rare plants cultivated 
at the beginning of the century in a private garden of 
nine acres, probably at no one time containing more than 
4,000 species, is a very different matter from keeping ac- 
curately named public collections that occupy 300 acres, 
and are estimated to contain 20,000 species ; and this in 
an establishment that is annually called upon to name 
literally thousands of plants from other botanic gardens 
and nurseries in England and similar institutions abroad. 
A great deal of the naming, and keeping correctly named, 
the plants at Kew, can be conducted only by skilled 
botanists visiting the grounds daily. Large classes of 
plants are now cultivated that must be named in the 
houses where they grow; and many more, the tropical 
especially, could not be sent to a distance to be named, 
without serious damage 7 transitu. 

“To this must be added the necessity of naming and 
ticketing with copious information the vegetable products 
of economic interest, in three museum buildings, the illus- 
tration of which products by specimens, Prof. Owen ad- 
mits to be a legitimate object of the Gardens of Kew. 

“ Nor was the naming of the Kew plants carried out in 
London, as is supposed; there was a large herbarium in 
constant use at the Royal Gardens at the very period 
alluded to, the breaking up of which, when it was pro- 
posed to give up the Gardens, necessitated the formation 
of another. 8 

“ No comparison whatever can be instituted between the 
needs in these respects of the Royal Gardens at Kew and 
the Zoological Society’s Gardens in the Regent’s Park. 

“ The reflections that follow on the conduct of the late 
and present Directors of Kew Gardens are not suited for 
official discussion. 

“ Prof. Owen is inerror in asserting that the main end 
or drift ‘of Dr. Hooker’s evidence before the Scientific 
Commissioners is to impress upon them the necessity of 
the transfer of the collection of dead plants’ from the 
British Museum to Kew. 

“My evidence is pnequivocally opposed to such a 
transfer. 

“ Herbaria are not costly establishments, but the least 
expensive of all natural history collections ; and the ob- 
jects and applications of. botany in its largest sense, are 
now so numerous and so important, as to render a divi- 
sion of the subject necessary ; whence the expediency of 
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maintaining a country and a metropolitan depaitment, 
each with a herbarium, ps the most essential, but least 
expensive of its adjuncts, may readily be demonstrated. 

“So far fromdesiring that the British Museum herbarium 
should come to Kew, I should propose to recruit it from 
that at Kew, which could be done to its very great 
advantage. 

“Prof. Owen’s approval of the saying of ‘a great wit 
and origina] thinker,’ that ‘the net result’ of a herbarium | 
is the ‘attaching barbarous binomials to dried foreign | 
weeds,’ will not find an ccho amongst those conversant 
with the subject. Had it been otherwise, successive | 
ministers would hardly have tolerated the existence of 
the Kew herbarium, or of that at the British Museum 
either. 

“The disparaging remarks that follow on the views of 
his duties held by the late director, and on his perform- 
ance of them, are not best dealt with by the counter as- | 
sertions of his son ; they are best disposed of by certain 
passages in the Treasury Minute that foilows Prof. 
Owen’s statements, and by the unanimous verdict of the 
late director’s countrymen and foreigners everywhere. 

“ The suggestion is offered that an official inquiry should | 
be made of leading gardeners to ascertain ‘the kind and 
degree of information and aid which they derive or have 
derived from the National Establishment.’ 

“The answer to this has already been given, in the ad- 
dresses to the Premier by the Royal Horticultural Society 
as a body, and separately by its Floral, Fruit, and Scien- 
tific Committees ; and by the meeting of botanists and | 
horticulturists held in London; and by the concurrent 
evidence of gardening periodicals throughout this country. 

“ The statement that the Royal Gardens had not fulfilled 
their function of introducing new, rare, and beautiful | 
plants is best met by a reference to the pages and illus- 
trations of the Botanical ALagaszine, a work that has 
issued monthly (and without a month’s intermission) from 
Kew, ever since 1840, edited by the Director, and which 
is devoted to new, rare, and interesting plants, the larger 
proportion of which have flowered at Kew. 

“The passage relating to the avenue of deodars and 
limes along the Syon vista, the formation of which is 
censured as a failure at the cost of ‘hundreds or five | 
hundreds’ of trees, is founded on a complete misappre- 
hension. Without going into detail, it is sufficient to 
state that not twenty deodars have been sacrificed, and 
no limes at all. 

“ The censuring of the Director for removing the arau- 
carias from Richmond Park to Kew is equally founded on 
a misapprehension. These araucarias were twice offercd 
to Kew before they were accepted ; they stood in a private 
piece of ground, whence their removal was considered by | 
their possessor to be a necessity ; and the alternative of 
removal to Kew was their destruction, 

“My predecessor is censurcd for neglect of the great 
araucaria, which, it is implied, is consequently inferior to 
that of Dropmore. The facts are as follows :— 

“ This araucaria, with four others, was brought to Kew 
in 1796, and kept in a greenhouse. 

“Jn 1808 it was planted out ina poor sandy soil, and 
being supposed to be tender, was enclosed in a wooden 
house for many months in the year, in consequence of 
which its growth was checked, and it was rendered so | 
weak that it was almost killed in 1838, : 

“Tt was not tillthe late Director took office in 1840 that 
the house was abandoned, good soil given to it, and other 
means taken (which have been sedulously repeated ever 
since) to encourage its growth. 

“Tt is now a striking object 30 feet high and 90 in girth 
of the branches; and if not nearly so handsome an ob 
ject as the Dropmore araucaria, this is partly due to the 
fact that the Dropmore tree was planted out at once, in a 
soil and situation as admirably adapted to araucarias as 
those of Kew are naturally unsuite * to them ; and partly | 
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to the fact, probably unknown to Prof. Owen, that there 
are two very distinct forms of this species, a conical, and 
a round-xeaded, of which the Dropmore specimen belongs 
to one, and the Kew specimen to the other. 

“ Of the other four plants, one is that now at Dropmore ; 
2 second was killed by cold at Kew early in the century ; 
the third was given to Sir Joseph Banks at Spring Grove ; 
and the fourth «t a later period, to Prince Albert, and 
taken to Windsor. - 

“Tn the contrast drawn between the herbarium establish- 
ments at the British Museum and at Kew, it is stated 
that the staff of the former consists of three officers, with 
aggregate salaries of 50/7, and ‘that their time is exclu- 
sively given to the duties for which they are paid ;’ 
whereas the aggregate salaries of the three herbarium 
officers at Kew is 7507, and that one is Professor of 
Botany in University College, and another a lecturer at a 
London Medical School. 

“1 am surprised that Prof. Owen should be unaware that 
one of his own three officers is botanist to the Royal 


| Agricultural Society, and another a lecturer at a London 
} Medical School, and editor of a valuable botanical 


journal. 

“ Nor does Prof. Owen in his comparison take into con- 
sideration that the Kew herbarium is open from 8.30 A.M. 
till 5 P.M. in winter, and 6 P.M. in summer, whereas the 
British Museum herbarium is open only from 10 to 4 in 
winter, and roto § insummer ; asalso that the Kew officers 
have not only the keep of the largest and most frequented 
herbarium in the world, but of a very large library, and 
have the duty of naming all the plants throughout the 
gardens and museums, together with many other [duties 
that do not fall upon the British Museum officers. 

“The fact is, that the exigencies of this establishment 
require that the herbarium should be open during that 
long period, but the officers are not required to be in 


| attendance, and at their work, for more than seven hours 


daily throughout the ycar. 

“Those seven hours (and totheir honour be it said, often 
many more) are devoted exclusively to the duties of their 
respective offices. 

“That the officers both of the British Museum and of 
Kew should be chosen to conduct the very brief profes- 
sional and other duties which they perform elsewhere (at 
their own time), is both honourable to themselves, and in 


| many ways advantageous to the establishments with which 
| they are officially connected, always assuming that these 


vocations do not interfere with their working hours at 


| Kew, and at the British Museum, or with their powers of 


work during those hours. 

“ The statement that there are at Kew ‘a special curator 
of the museum, &c., and an assistant at 315/. per annum, 
Is an crror. 

“ T] ere is but one curator for the three museums, and his 
salary is 120/.,, rising to 150/, without a house or any other 
advantage ; he has no assistant, and never had one. 

«The last of Prof. Owen’s statements to which I shall 
allude are the following, which ] quote verbatim -— 

‘«* Dr, Hooker has been enabled to publish, or aid in the 
publication of, 130 volumes on botanical subjects. — , 

“¢To the extent or proportion in which the Director’s 
time has been diverted from the immediate aims of the 
Royal Gardens to this foundation of his scientific fame, 
the proportion of his salary of 800/. per annum must also 
be placed to his credit of the superaddition of the dead 
plants to the Botanical Department under the Board of 
Works, competing with the Botanical Department under 
the ‘Tructees of the British Museum.’ : 

“ The first statement in this extract has no foundation in 
fact ; it would ill befit me to notice the insinuation con- 
tained in the last. 

“ (Signed) 
“Jos. D. HOOKER, Dircetor 
Pocal Gard. 1, Kev, Aug 6, 1872 uf 
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THE NEI RHINOCEROS 


ee acquisition of a living Rhinoceros belonging 
to a species hitherto unknown to science, is cer- 
tainly a remarkable event, and one that may well give 
comfort to those who may have supposed that the field of 
zoological discovery is worked out. If so largea beast has 
hitherto escaped the observation of naturalists, how many 
smaller animals must there still remain for the zoological 
explorer. But the truth is that we know less about 
some of these very bulky animals than those of more mode- 
rate dimensions, as their very size renders the collection 
and preparation of specimens of them more difficult. 
The importation of such monsters in a living state is a 
still more serious undertaking, and itis only within the 
last few years that the Zoological Gardens of Europe 
have become wealthy and cnterprising enough to find 
funds for such expensive luxuries, 
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The animal of which we are now speaking, was ori- 
ginally captured near Chittagong, at the northernmost 
extremity of the Bay of Bengal, in January 1868, by 
some officers engaged in the supply of elephants for 
the Indian army. Some natives came into the station, 
and reported that a rhinoceros had fallen into a quick- 
sand, at a place about sixteen hours’ journey to the south, 
and had been unable to extricate itself. They had pulled it 
out by ropes attached to its neck, and had bound it 
between two trees, but were fearful of its breaking loose. 
Captain Hood and Mr. H. W. Wickes accordingly 
started with eight elephants, and brought the rhinoceros 
into Chittagong, where she wis kept in a stockaded en- 
closure, ‘‘ having a good bath excavated in the ground, 
and a comfortable shed attached to it.” Here “ Begum,” 
as she was named, remained for nearly four years. 
Various negociations were entered into between the 
Zoolozical Society of London and the capturers, for her 


Fic. 1.—Sumarran Rurnoceros 


removal to this country, but these never came to any 
definite result. Tesides the difficulty of arranging terms 
at such a distance apart, there seemed to be some 
question about the true ownership of the animal, which 
created additional embarrassment in the transaction. At 


length in the autumn of 1871, Mr. William Jamrach, the 
well-known dealer in living animals, being personally in | 


Calcutta, was able to conduct the negociations to a suc- 
cessful result, and on his return to England, in February 
last, bronght the animal with him. Upon her arrival 
“Begum” was immediately purchased by the Zoological 
Society, to whom, it was understood, the first offer was 
to be made, for the sum of 1,250/ 

During the transit through Calcutta, this rhinoceros was 
examined by Dr. John Anderson, the Curator of the 
Indian Museum in that city. Dr, Anderson, thinking it 
possible that the animal might not live to reach England, 
had some figures of if made by a native artist, and drew 


up some notes on its external characters, which he com- 
municated to the Zoological Society of London. In 
these notes, which have been published by the Zoological 
Society in their Proceedings (P. Z. S., 1872, p. 129), 
Dr. Anderson supposes the animal to be a Sumatran 
Rhinoceros (AAénocerus sumatrensts of Cuvier), but 
comments upon several paints in which it seemed to differ 
from former descriptions of that species, and upon its 
occurrence so far north of the hitherto known range of 
that species. When the rhinoceros arrived in London 
it was likewise referred to AA/xoceros sw¢neatrensis—that 
being the only known Asiatic species of Rhinoceros with 
two horns, and was entered under this name in the 
Zoological Society’s register of accessions, and is so 
spoken of in the new edition of the “Garden Guide.” 
lt is likewise mentioned and figured under this name 
in an article on Rhinoceroses, published in this jour- 
nal for the 28th of March last. The cut there given is 
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now reproduced (see Fig. 2), in order to give an opportu- 
nity of comparing it with the figure (Fig. 1) of the true 
KR. sumatrensis. 

In July last Mr. William Jamrach received a female 
two-horned rhinoceros from Singapore, which is said to 
have been captured in a pitfall near Malacca, and placed 
it on deposit in the Zoological Society’s Gardens. On 
comparing it with the female previously received from 
Chittagong, it became at once apparent that the two 
animals belonged to distinct, though nearly allied, 
species. The Malaccan animal, although undoubtedly 
adult, is much smaller—nearly as much as one third— 
than that from Chittagong. The fringe of long hairs on 
the posterior rim of the naked ears, which is very conspi- 
cuous in the Chittagong animal, is not present in the Malac- 
can example, in which, however, the whole interior of the 
ears is filled with short hairs. The whole body of the 
Malaccan animal is covered with coarse granulations, 
which are hardly apparent in that from Chittagong. 
The tail of the Malaccan animal is shorter and nearly 
naked ; in that from Chittagong it is longer and tufted 
at the extremity. The head of the former animal is much 
narrower than that of the latter, as is particularly apparent 
when the distance between the ears of each is examined 


from a front view, and there can be no doubt that the skulls 
of the two animals, whenever they can be compared, will 
exhibit marked differences in size and structure. 

Under these circumstances the Council of the Zoo- 
logical Society thought it would be advisable to add the 
second animal also to their living collection, and accord- 
ingly agreed to purchase it of Mr. Jamrach for the sum of 
6007, Unfortunately it did not live long in the Society’s 
gardens. 

Upon reference to authorities upon the Sumatran Rhi- 
noceres, which was first described by Mr. William Bell 
in the Philosophical Transactions of the Royal Society 
for 1793, and afterwards by Sir Stamford Raffles in this 
country and by Cuvier and other writers in France, it be- 
came evident that the Malaccan animal was the true RAz- 
noceres sumatrensis of authors, This would be pre- 
sumably the case, because the Fauna of the Britsh set- 
tlement of Malacca is nearly identical with that of the 
adjacent island of Sumatra. The Chittagong animal, its 
northern representative, is therefore proposed to be called 
the Hairy-eared Rhinoceros (Rhinoceros lasiotis), from 
its peculiar ear-fringe of long hairs, which has been 
already spoken of. How far the Sumatran Rhinoccros 
extends north along the Malayan peninsula is not yet as- 


certained, because, although Two-horned Rhinoceroses are 
known to occur in several intermediate localities, it is un- 
certain to which of the two allicd species they belong. 
The range of A. Zasiotis is likewise quite a matter of un- 
certainty at present, the animal being utterly nnknown 
except from the individual in the Zoological Society’s 
Gardens. But it is probable that it extends into Assam, 
where there arc reports of the occurrence of a Two-horned 
species of Rhinoceros. 

Besides the two Rhinoceroses just spoken of, two other 
specimens of Asiatic Two-horned Rhinoceroses have been 
imported alive into Europe since the commencement of 
the present year. One of these was purchased by an 
agent of one of the American travelling menageries, and 
exported to New York; the other is now in the gardens 
of the Zoological Society of Hamburgh. Both these 
animals are said to have been received from Singapore, 
and to resemble exactly the Malaccan animal in London. 
Of the second a figure and description have been pub- 
lished in a Hamburgh journal (Ver Reform), which shows 
that the animal is certainly the true AY swmatrensis. 


*It should be stated that this figureis drawn ona smaller scale than that 
of the Sumatran Rhinoceros, the latter being really the smaller animal.—Ep. 


————————— or 
SSS SS 
Fic. 2—Harry-zARED Ru1NnoceRos * 


By the addition of these two animals to their Menagerie 
the Zoological Society have now bcen able to exhibit side 
by side specimens of four (out of the six certainly known) 
living species of Rhinoceros—a wonderful advance, when 
we consider that a very few years agothe Indian RAcxoceros 
wnicoriis was alone known in Europe ina living state. The 
two species remaining to be obtained are the Javan Rhino- 
ceros (Rhinoceros sondaicus), a smaller representative of the 
One-horned Indian, and the White Rhinoceros of Africa 
(Rhinoceros simus). It need hardly be added that any 
correspondents of NATURE who may be able to assist in 
supplying these desiderata will not only be conferring a 
benefit on science, but will be liberally dealt with by the 
Council of the Society. Pass 


RECENT FALLS OF METEORITES IN FRANCE 
AND ITALY 


nee French Academy of Sciences has recently re- 

ceived several important and interesting accounts 
of the fall of two or three meteoric masses in France and 
Italy. On the 23rd of July, about half-past five on a still 
afternoon, with a perfectly clear sky and a bright sun, a 
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violent report, followed by a rumbling noise, was heard in 
thecommune of Lancé, canton of St. Arnaud (Loir-et-Cher). 
On the following day it was ascertained that the noise had 
been heard over a wide area of country, and had caused 
much uneasiness ; and a letter arrived from a Jandowner 
of Lile-Bouchard, announcing that he had scen a “ fiery 
lance ” shooting across the sky in a direction from S.W. 
to N.E. with great swiftness. Whilst on its way its point 
appeared to split, giving rise to two metcors, which con- 
tinued their way parallel to each other for some distance. 
Another observer south of Tours had alse seen them, and 
described them as having the shape of a bottle, and being 
of an orange colour. M. De Tastes, who communicated 
the first account to the Academy, on proceeding to St. 
Arnaud, was fortunate enough to learn that one of these 
metcorites had been seen to fall near Lancé, and he was 
also successful in finding it. Its weight was 47 kilo- 
grammes (about 103 lbs.), and it had penetrated to a depth 
of 1°40 metres (about § ft.9in.). On being removed, it 
broke into three pieces. Of the second meteorite nothing 
was heard for some time, but it was ultimately found at a 
place called Pont-Loisel, about 12 kilometres (73 miles) to 
the south-west of the place where the other had fallen ; 
and an account of it is given to the Academy by M. 
Daubrée. It is of exactly the same mineralogical charac- 
ter as the one first found, thus showing it originally be- 
longed to it, but its weight is only 250 grammes, and it 
had only penetrated to the depth of abont half a metre. 
On ascertaining the course of the meteorite, it was found 
that this, the smallest portion, had fallen first, and that 
the larger one had continued its course for some distance 
farther. In this respect it resembled the meteorite which 
fell on March 14, 1864, near Orgueil (Tarn-et-Garonne), 
in which the smallest portion, weighing about 15 grammes, 
first fell, and then the heavier one, weighing 40 grammes. 

M. Daubrée has recently analysed the meteorite, and 
his results are somewhat remarkable. The largest piece 
is of an uncqual sphcroidal shape, with a rounded sur- 
face; it is covered all over with a crust, probably 
caused by the incandescence and superficial fusion. In 
appearance the fracture is black, and almost basaltic 
looking, showing a globular structure and numerous small 
spheroidal grains. Here and there small metallic grains 
are to be seen, yellow in colour, like iron bisulphide, these 
and other metallic-looking grains showing much better 
when the surface is polished. Its specific gravity was 
3°80. Treated with water, a very small quantity of 
chloride of sodium dissolved out, and M. Daubrée re- 
marks that this is not the first time that this salt has been 
found in meteorites ; and he brings forward evidence to 
show that it could not have been derived from the soil in 
which the meteorite was buried, but that it must have 
formed part of it when it fell. No traces of any salts of 
potash, nor of any sulphates or hyposulphates could be 
found. Dissolved in nitric acid, a silicate was found, 
which was proved to consist chiefly of magnesium and 
protoxide of iron, and there was an undissolved residue, 
part of which was colourless, the remainder dark black. 
By means of spectrum analysis, copper was thought to be 
recognised ; but calcium, barium, and strontium were 
shown to be absent. No carbon was found; but, as 


usual, cobalt and nickel accompanied the iron. The fol- 
lowing is the complete analysis :— 
Free iron combined with nickel and cobalt... 7°81 
Tron and other metals combined with sulphur 9‘09 eS 
Sulphur combined nt AA ise) fF 
Silica 2 . 17°20 
cae Magnesia ... an Lis) P 
de oiicate are cestoside : ey ae 
Manganese protoxide | 0°05 
Part unattacked by acid go 33°44 
Sodinm chloride oi 008 na B06 012 
Water woe as onc ere ae oe Ace 
Total ... 99°31 


In its general appearance this meteorite resembled that 
which fell July 11, 1868, at Ornans (Doubs), but differs 
from it in the absence of free iron oxide. Other characters 
distinguish it from the black meteorites of Rutlam (East 
Indies) and that of Tadjera, near Sétif (Algeria). 

Several meteorites have also lately been seen in Italy, 
which have excited considerable attention. One on the 
evening of the 8th of August, at about eight minutes past 
lr, was seen at Rome, and also at Velletri, Naples, and 
Palermo. A more interesting one than this was seen 
near Rome, at about 5.15 mean time, on the morning of 
the 31st of August, of which Padre Secchi has communi- 
cated a long account to the Academy. At about 5.15 in 
the early morning on that day a globe of fire, well marked 
and a little red in colour, appeared on the horizon towards 
the S.S.W., proceeding towards the N.N.E. Its progress 
was at first slow, but this gradually increased, and it left 
behind it a luminous train like a cloud lit up by the sun. 
When it had reached its highest point, E.N.E. from 
Rome, it suddenly expanded and took the shape of a cone 
having its base rounded in front ; it brightened up greatly 
and finally disappeared. Three or four minutes after its 
disappearance a tremendous detonation was heard, which 
caused, in many places, houses and glass to rattle. This 
explosion was dull, different to thunder, and resembling 
more the explosion of a mine, and was followed by a 
rolling sound like file-firing. This noise was heard by 
Padre Secchi himself, but he did not see the globe of fire. 
The vapour-like residue left by the meteorite was at first 
in the shape of a long straight line, but it soon enlarged, 
and turned about like some great serpent until it disap- 
peared about ten or fifteen minutes afterwards, 

This meteor was also seen a long way from Rome, at 
Viterbo and at Veroli, but the noise of the explosion in 
each place was equally strong, and caused houses and 
glass to rattle. A small piece of the meteorite which fell 
near him was picked up by acuré soon after the explosion 
at Affile, near to Subiaco, where the ball of fire and the 
noise of the explosion were well seen and heard. The 
fragment has been recognised as a piece of a very ferru- 
ginous meteorite, very hard, and covered over with a 
crust. Itis also said that at Orvinio “black stones” 
have been picked up. But this is not all. A well- 
instructed farmer had assured me, says Padre Secchi, 
that the same morning at 3.30, being at Casale S. Lorenzo, 
near to Porto d’Anzio, whilst he was waiting for his men, 
he saw out at sea, at an elevation of about 30° or 40°, a mass 
of fire or light like a fire, of a round form, apparently 
fixed, and which could not be confounded either with a 
lighthouse or any fire at sea. The position of this fire 
was exactly the same as that from which the meteorite 
afterwards appeared, and which he saw very distinctly in 
the heavens at 5.15, when he was so much struck with 
the coincidence of direction that he judged it to be the 
same mass of fire which had then reached the earth. The 
size of the meteorite at its first appearance and at the 
moment of explosion is represented 4s little less than the 
diameter of the moon. The extreme distances at which it 
was seen are 150 kilometres (93 miles) apart. 

Another meteorite was seen at Subiaco on August 6, 
at four in the morning ; and another near Ascoli on the 
18th of September. ie 12s. 13, 


DARDANELLES AND BOSPHORUS 
CURRENT 

T will be in the recollection of such of your readers as 
have followed the discussion on Ocean Currents, that 

I ventured nearly two years ago* to predict the existence 
of an Under-current of dense -Egean water into the 
Black Sea, “on the double ground of a@ frzorz and a 
posteriori necessity ;”—that is, 1 affirmed it to be a neces- 
sary result of the excess of Specific Gravity in the water 


UNDER- 


* Proceedings of Royal Society, Dec, 8, 1870, § 123. 
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of the /:gean above that of the Euxine ; whilst, I argued, 
if the salt continually passing out of the Black Sea by 
the surface-current were not thus replaced, the con- 
tinual excessive influx of River water would, in time, 
wash the whole of the salt out of its basin. 

My position was assailed by Captain Spratt, who affir- 
med (1) that his own experiments in the Dardanelles had 
shown the existence of still water beneath twenty 
fathoms ; and (2) that the return of salt to the Black Sea 
was effected by a szrface in-current during the winter, 
when the rivers are low, and when the wind sets /vov the 
/Egean along the Dardanelles, the Sea of Marmora, and 
the Bosphorus. 

On an examination of Captain Spratt’s experiments, 
however, I came to the conclusion that, when rightly in- 
terpreted, their results bore out ay view of the case; 
and, as IJ stated in my letters of Nov. 14, 1871, my inter- 
pretation of them had the sanction of three eminent 
Naval Surveyors. Captain Spratt maintained that be- 
cause a surface-buoy from which a “ current-drag” was 
suspended at a depth beneath twenty fathoms rvmazns 
stationary, the waters in which the “drag” hangs must 
also be wmo¢zonless. To me, on the other hand, it ap- 
peared indisputable that if the surface-buoy ts floating ina 
current which puts a strong strain on the suspending 
line, that strain would draw the “current-drag” through 
stil? water; so that the stationary candition of its sus- 
pending buoy can ‘only be accounted for on the suppo- 
sition that the action of the surface-current on it is 
neutralised by some pressure in the opposite direction, 
which can be nothing else than that of an under-current 
meeting the “ current-drag.” 

The question is discussed in an Appendix to the forth- 
coming Report of my last year’s work in the Stear- 
weter, of which the following (written on board of her 
a year ago) is an extract :— 

“ Now since, according to Captain Spratt, this station- 
ary condition of the ‘current-drag’. was shown at all 
depths below forty fathoms in the Sea of Marmora (even 
down to joo fathoms), and at all depths below twenty 
fathoms in the Dardanelles, it seems an_ irresistible 
conclusion that whilst there is a rapid superficial ovd- 
current, running in the Dardanelles at the rate of 2} 
miles per hour, there is a deeper zsder-current from 
twenty fathoms to the bottom, running more slowly z7- 
wards from the -Egean into the Sea of Marmora through 
the Dardanelles, and thence, it may be presumed, through 
the Bosphorus, into the Black Sea. And this conclusion 
finds complete confirmation in the results of a comparison 
between the respective Densities and rates of movement 
of the Dardanelles water at different depths, as observed 
by Captain Spratt himself. For whilst the progressive 
decrease in the movement of the ‘current-buoy,’ from 
2} knots at the surface to almost nothing at twenty 
fathoms, indicates (as just now shown) first a cessation 
of all movement in the stratum in which the ‘current- 


drag’ hangs, and then a reversal in the direction of the | 


current as the lower depth is approached,—the Density 
increased from 1,020 at the surface to 1,028 at twenty 
fathoms, and 1,029 at forty fathoms; the surface-water 
thus corresponding with that of the Sea of Marmora, whilst 
thewater of the entire stratum from twenty fathoms to the 
bottom was equal in density to that of the Mediter- 
ranean. 1 hold, then, that the existence of an Under- 
current of dense Mediterranean water through the Dar- 
danelles into the Sea of Marmora, is incontestably proved 
by the very experiments and observations which have 
been adduced by Captain Spratt as demonstrating the 
unsoundness of the Under-current doctrine,” 

t Having understood that the Shearwater, on the com- 
pletion of the Survey of the Gulf of Suez, would proceed 
to the Dardanelles, I requested the Hydrographer to 
direct that the question of the Under-current should be 
thoroughly examined; and he issued instructions ac- 
cordingly. 


I yesterday learned through the Levant Herald: — 
(1) that the existence of a strong Under-current has been 
placed beyond all question, a boat having been carried 
along by the-“ current-drag” suspended from it, 2 opos?- 
tion to the surface-current : (2) that the rate of this Under- 
current is estimated as greater than the speed of the 
Shearwaters steam-launch; and (3) that it runs at a 
depth of twenty fathoms,—precisely that at which my in- 
terpretation of Captain Spratt’s experiments has led me 
to predicate its existence. 

Iventure to think that this verification of my predic- 
tion will be regarded as a confirmation of the general 
Physical Theory of Under-currents on which it was 
based; and it is now for those who oppose that Theory 
to show by what other force than the difference in the 
week? of the Aagean and the Black Sea columns, con- 
sequent upon their great difference in Specific Gravity, 
the Dardanelles Under-current can be sustained, 


WILLIAM B. CARPENTER 


NOTES 


Mr. C. MeLtpruM writes from Mauritius ihat he has ben 
looking into the subject of the West Indian hurricanes, and he 
believes that they show a periodicity of frequency corresponding 
nearly with that of sun-spots. So far as he has yet examined 
the subject, the maximum of cyclone frequency is a year or two 
after that of sun-spots. It was so ten years ago, and is so again 
probably, the mean cyclone frequency occurring in 1862, ad 
this year, 1572, being the most marked for hurricanes sincc. 
We greatly regret to hear that Mr. Meldrum is suffering severcly 
from illness brought on by over-work. It will scarcely be 
credited that the only allowance made to him by the Govern- 
ment for an assistant is 50/7. per annum ! 


We learn from the Gardeners Chronicle that M. Miln - 
Edwards has undertaken a task for which all naturalists owe 
him thanks. The archives of the Museum of Natural [listory 
in the Jardin des Plantes contain ajcollection of 6,000 volumes 
and more than 1,500 manuscripts, which are almost entirely u: - 
known to the scientific world ; for nearly 60 years the dust that 
lay upon them has never been disturhed. In 1803 it was pro- 
posed to create a special department for these and other works 
and documents, but the idea was abandoned, and since that time 
the collection has remained huddled away in a corner, on account 
of space being wanting in the library of the museum. M. Milne 
Edwards has determined that such a state of things shall not Le 
perpetuated, and has arranged that the collection shall be car- 
fully examined, catalogued, and placed at the disposition of the 
scientific world. The manuscripts include a considerable 
number by Buffon, Cuvier, and Daubenton ; there is a series of 
24 pen-and-ink drawings by the last-named naturalist, represen‘ - 
ing the various types of Merino sheep, and exhibiting great 
artistic ability, and many albums filled with drawings of plants 
and flowers. It is proposed to add the books to the library of 
the museum, but there is so little space to be disposed of there, 
that it is expected the MSS. will be transferred to the great 
National Library, in the Rue Richelieu. 


Sir DAVID BAXTER, who endowed in his life-time a Chair of 
Engineering at the University of Edinburgh, has by his will Jefc 
the munificent gift of 40,000/, for the general purposes of the 
University. 


THE death is announced, on the 16th inst. at Torquay, at tie 
age of 75, of Lady Hooker, widow of Sir W. J. Hooker, K.1’., 
formerly Director of the Royal Gardens, Kew. 


Mr. Ray LANKEsTER, M.A., Fellow of Exeter College, O - 
ford, writes to correct the statement in our University Intelligence 
Jast weck, that he has been appointe! Deputy to the Linacre 
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Professor of Anatomy and Physiology in that University. Ile 
is merely delivering a course of lectures at the request of the 
Linacre Professor, which the Professor has hitherto been in the 
habit of delivering himself. 


By a majority of two to one the managers have decided to 
remit the question of the admission of lady medical students to 
the practice of the Edinburgh Royal Infirmary to a committee, 
to report ‘ whether, and to what extent, it is practicable to give 
instruction to females withln the wards of the Infirmary.” The 
minority desired that arrangements should at once be made for 
the instruction of lady students. frvdvs of this subject, a 
moiety of the 1,000/. recently promised by Mr. Walter Thom- 
son to the funds of the Committee for securing a complete 
Medical Education of Women in Edinburgh has been forwarded 
to the Executive Committee ; (1) in payment of expenses that 
have to be incurred in prosecuting the claim of women to the 
highest medical education obtainable in the University of Edin- 
burgh and elsewhere ; and (2) In assisting or encouraging lady 
students who have been subjected to extra charges by the ob- 
stacles interposed in Edinburgh. 


A NEW University is to be opened on November 1, at Klau- 
senburg, the capital of Transylvania. 


Mr. THomMAs Howarb, of the King and Queen Jron Works, 
Rotherhithe, who was for 37 years an Associate ef the Institute 
of Civil Engineers, has bequeathed to it the sum of 500/., free 
of legacy duty, which sum he has, by will, directed ‘‘to be in- 
vested, and the interest thereof to be applied in such manner and 
under such conditions and instructions as the Council of the said 
Institution may think most expedient, for the purpose of pre- 
senting, periodically, a prize or medal to the author of a treatise 
on any of the uses or properties of iron, or to the inventor of 
some new and valuable process relating thereto, such author or 
inventor being a member, graduate, or associate of the said 
institution.” 


THE following are among the publishers’ announcements for 
the coming season :—By Mr. Murray :—The Expression of the 
Emotions in Man and Animals, by Charles Darwin, F.R.S. (with 
photographic and other illustrations) ; Records of the Rocks, a 
series of Notes on the Geology, Natural History, and Antiqnities 
of North and Sonth Wales, Siluria, Devon, and Cornwall, by 
the Rev. W. S. Symonds, F.G.S. (with illustrations) ; Travels in 
the Eastern Caucasus, on the Caspian and Black Seas, especially 
in Daghestan, by Lient.-Gen. Sir Arthur Cunynghame, k.C.B. 
(with map and illustrations) ; The Geography of India, Ancient 
and Modern, an Elementary Manual for Students and General 
Readers, by Col. Yule, C.B. (with maps and woodcuts); The 
Longevity of Man, its Facts and its Fiction, including Observa- 
tions on the more Remarkable Instances, and ITints for Test- 
ing Reputed Cases, by Wilham J. Thoms, F.S.A.; Metallurgy 
of Gold, Silver, and Mercury, by John Percy, M.D., F.B.S., 
Lecturer on Metallurgy at the Royal School of Mines (with 
illustrations); The Geological Evidences of the Antiquity of 
Man, by Sir Charles Lyell, Bart., '.R.S., 4th edition revised ; 
Metallurgy of Fuel, Wood, Coal, Copper, Zinc, &c.; also, Metal- 
Iurgy of Iron and Steel, by John Percy, M.D., ¥.R.S., Lecturer on 
Metallurgy at the Government School of Mines (new and revised 
editions, with illustrations, 2 vols.); Siluria: a Iistory of the Oldest 
Rocks in the British Isles and other Countries, by Sir R. J. Mur 
chison, F:R.S. (5th and cheaper edition, with maps, plates, and 
woodcuts). By Messrs. Macmillan :—The Forces of Nature, a 
Popular Introduction to the Study of Physical Phenomena, by 
Amédée Guillemia, translated from the French by Mrs. Norman 
Lockyer, and edited, with Additions and Notes, by J. Norman 
Lockyer, F.R.S. (illustrated by 11 coloured plates, and 450 
woodculs) ; Papers on Electrostatics and Magnetism, by Prof. 
Sir W. Thomson, F.R.S.; The Depths of the Sea: An 
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Account of Investigations conducted on board I1.M.’s Ships 
Lightning and Porcupine in the Years 1868-9, under the Scien 

tific Direction of W. B. Carpenter, M.D., F.R.S., J. Gwyn Jeff- 
reys, F.R.S., and Wyville Thomson, LL.D., F.R.S., edited by 
Dr. Wyville Thomson (with illustrations). By Messrs. L. Reeve 
and Co. :—Lahore to Yarkand, Incidents and Natural Iistory of 
the Expedition of 1870, by Dr. Henderson; On Iarvesting 
Ants and Trap-door Spiders, by J. T: Moggridge, F.L.S.; 
Vol. 2 of the English Edition of Prof. Baillon’s Natural History 
of Plants ; and the Fifth Part of Ilanley and Theobald’s Concho- 
logia Indica. By Messrs. Blackwood and Sons:—A Manual 
of Palzeontology for the use of Students, by H: Alleyne Nicholson, 
M.D., D.Sc, Professor of Natural History and Botany, University 
College, Toronto (with 400 engravings) ; Advanced Text-Book of 
Botany for the Use of Students, by Robert Brown, M.A, Lec- 
turer on Botany under the Science and Art Department of the 
Committee of the Privy Council on Education. By Messrs. 
A. and C. Black :—School Mannal of Zoology, by Andrew Wil- 
son (with illustrations ; New Edition of Jukes’ Scotch Manual of 
Geology, edited by Alfred J. Browne ; New Edition of Elements 
of Mineralogy, by James Nicol, Professor of Natural History 
in the University of Aberdeen. By Messrs. H, S. King 
and Co.:—The Forms of Water in Rain and Rivers, 
Ice and Glaciers, by John Tyndall, LL.D., F.R.S. (with 
32 illustrations); Physics and Politics, by Walter Bagehot, 
being vols. 1 and 2 of the International Scientific Series. 
By Messrs. Lockwood and Co. :—A rudimentary Treatise on 
Coal and Coal mining, by Warington W. Smyth, M.A.; Weale’s 
Dictionary of Terms, newand enlarged edition, edited by Robert 
Hunt, F.G.S. ; Waterworks for the Supply of Cities and Towns, 
with a description of the Principal Geological Formations of 
England as influencing Supplies of Water, by Samuel Hughes, 
new edit. ; Projection, Orthographic, Topographic, and Perspec- 
tive, giving the various Modes of Delineating Solid Forms by 
Constructions on a Single Plane Surface, by J. F. Heather, 
M.A.; A First Book of Mining and Quarrying, with the 
Sciences connected therewith, for use in Primary Schools and 
Self-Instruction, by J. H. Collins, F.G.S.; Places and Facts 
in Physical and Political Geography, for the use of Candidates 
in Public and Private Examinations, by the Rev. Edgar H. 
Rand ; a Course of Analytical Chemistry, specially prepared for 
Universities and Science and Art Departments, Advanced and 
Honours Examinations, by W. W. Pink. By Messrs. S. Low, 
Son and Co, :—The Arctic Regions, illustrated with Photo- 
graphs, taken on an Art Expedition to Greenland, by Wm. 
Bradford ; with descriptive Narrative by the Artist ; in 1 vol. 
royal broadside, 25 inches by 20 inches, bound in morocco ; 
The Atmosphere, by Camille Flammarion, translated under the 
superintendence and revision of James Glaisher (with numerous 
woodcut illustrations and ro beautiful chromo-lithographs). By 
Mr. Maclehose:—A Class-Book of Qualitative Chemical Ana- 
lysis, by John Ferguson, M.A. By Triibner and Co, :— 
Mythical Zoology, or the Legends of Animals, by Angelo de 
Gubernatis, Professor of Sanskrit and Comparative Literature in 
the Instituto di Studii Superiori e di Perfezionamento, at Flo- 
rence (2 vols.); A Practical Treatise on Pure Fertilisers, and 
the Chemical Conversion of Rock Guano, Marlstones, Copro- 
lites, and the Crude Phosphates of Lime and Alumina generally, 
into various valuable* Products, by Campbell Morfit, M.D., 
F.G.S. (with 28 Illustrative Plates or Construction Plans, 
drawn to Scale Measurements); HIuman Physiology, the Basis 
of Sanitary and Social Science, by T. L. Nichols, M.D. (with 
ilustrations). 

Pror, GALLOWAY, of the Royal College of Science, Dublin, 
has two works nearly ready for the press :—‘‘ ITow the Natural 
Sciences are Taught, and how they ought to be Taught ; with 
a Scheme for rendering more efficient the Government Sclence 
Schools ;” and ‘* A Manual of Applied Analysis,’ 
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THE first meeting for the season of the Victoria Institute took 
place on Friday last, when a number of new members were 
elected, the Society being stated to be greatly on the increase, 
The first paper to be read during the coming session will be by 
Mr. Charles Brooke, F.R.S., on Force and Energy. 

THE Geologists’ Association will hold its first meeting for the 
season on Friday evening, Nov. 1, when Dr. Hyde Clarke will 
read a paper on the Influence of Geological Reasoning on otber 
Branches of Knowledge. 


AMONG the courses of University Lectures and otber means of 
scientific instruction announced to he given at Harvard University, 
Cambridge, U.S.A., during the present session, are the follow- 
ing :—On General Entomology, by Prof. Hagen—Mondays, Wed- 
nesdays, and Fridays, at the Museum of Zoology. Geological Ex- 
cursions, by Prof. Shaler, on Saturdays—abont eighteen during the 
year, On the Structure and Affinities of the Brachiopoda, by 
Prof. E, S. Morse—Mondays and Wednesdays, in Roylston Hall. 
On General Ornithology, by Mr. J. A. Allen—Wednesdays, at 
the Museum of Zoology. 

THe following is the programme of papers to be read at the 
Winter Session, 1872-73, of the Glasgow Society of Field Natu- 
ralists :—On the present tendencies of Science, by J. Allan, 
Oct. 15.—On the Distribution of Plants, by D. Gregorson, 
Oct. 29.—A Life History of Mematus saliceti, together with 
some account of its Parasites, by P. Cameron, jun., Nov, 12.— 
On Spiders, by S. M‘Donald, Nov. 26.—On Zoophytes, by W. 
D. Benson, Dec. 10.-On the Exotic Plants of Clydesdale, by 
I. M‘Kay, Dec. 24.—On the Definition of Species, by Alex. 
Watt, Jan. 7, 1873.—Notes of Observations on Marine Zoology, 
by John Harvie, Jan. 21.—Notes of Observations with the 
Microscope, by G. Barlas, Feb, 4.—DBotanical Gleanings from 
the Rubbish Ifeaps of the City, by G. Home, Feb. 18.—On 
the Cynipidce of the Glasgow District, by P. Cameron, jun., 
March 4. 

A seRiES of short lectures is about to be delivered at the 
Ipswich Museum by the Curator, Mr. J. E. Taylor, and other 
gentlemen, illustrative of the objects in the museum. They will 
be held on Friday evenings throughout the winter, and admission 
will he free. 

THE first of Abbé Moigno’s long-contemplated Se//es du Pro- 
gris was inangurated on Tuesday evening, Oct. 15,at 30, Rue du 
Faubourg Saint Honoré, by a distinguished assembly, including 
M. Otto Struve, the Russian Astronomer. The praiseworthy 
object of the Abbé in establishing these assemblies is to popular- 
ise Science by means of lectures, exhibitions, conversaziones, &c., 
in which the instructive is combined with the entertaining. On 
Tuesday he detailed the programme which he intended carrying 
out at future meetings, and those present were entertained by the 
performance of some pieces of music. This last rather novel 
feature in scientific assemblies forms a regular part of the Abbé’s 
programme. One or more pieces from the works of great masters 
of music will be performed at each meeting. 

Tue British Association Meeting at Brighton has already 
begun to bear fruit in that town. A desire has been aroused 
among several of the inhabitants to know more of Natural Science, 
and a course of science lectures in the Dome, chiefly to working 
men, has been projected. But the ladies have taken the initi- 
ative, and the germ of a Ladies’ Educational Association has 
already been planted. Prof. W. F. Barrett has been invited to 
give the first course of lectures on Experimental Physics. The 
introductory lecture on the “‘ Study of Natural Knowledge,” was 
given last Friday afternoon, when, in splte of the wet, upwards of 
so ladies assembled. Miss Goulty, of 2, Sussex Square, Brighton, 
to whomit is right to add the effort is mainly due, has permitted 
the use of her spacious schoolrooms for these lectures. The 
second lecture on ‘‘ Magnetism” will be given to-morrow 
(Friday) afternoon, 


STEBOLD’S NEW RESEARCHES IN 
PARTHENOGENESIS * 
ie 


IEBOLD’S experiments extended over four years, and although 

some hundreds of nests were more or less ohserved, only 
thirty-seven—but these amply sufficient—gave the answer to his 
questions, passing successfully through all the stages above 
noted. Firstly, they furnished a virgin colony ina nest absolutely 
free from eggs and larvze—except a few advanced larvze purposely 
left in some nests and noted down—which colony laid eggs; 
secondly, these eggs produced without exception (some few eggs 
not developing) males. 

The method of recording which was used must be mentioned 
to give a notion of the accuracy of the observations. <A series 
of plaus of each nest was kept, each cell being represented and 
its contents at different dates. Successive plans were used for 
recording the successive changes in the number of cells of the 
nest, and in their contents at different periods of the observa- 
tions. Signs jotted down in the plan cells indicate snch facts as 
these—v.v., the cell contains a “ parthenogenetic egg,” or “a 
second parthenogenetic egg which was laid after a first one had 
disappeared,” or ‘‘a larva sprung from the queen,” or ‘‘a 
parthenogenetic male larva,” &c., &c. A second record was 
kept, and is given for twenty-two cases, in which the following 
facts were noted:—Number of the nest, date it was made 
moveable, number of cells at that time, day of emergence of 
first worker-female, date of destruction of queen, eggs, and grubs, 
number of larve and pups Ieft undestroyed at this date, 
date of first laying of parthenogenetic eggs, date of first emergence 
of parthenogenetic larvee, date of first emergence of drones born 
from queens’ eggs (these were null in most cases, and were always 
so‘late as not to affect the experiments by possibly impregnating 
the worker-female), number of the same, number of cells observed 
when the experimental conditions were established, date and 
duration of the experiment, maximum number of female workers 
employed in the affairs of the nest, number of larve, pupze, and 
wasps of the parthenogenetic brood found at the conclusion of 
the experiment. After the account of the artificially obtained 
results, two cases are recorded in which Siebold found a par- 
thenogenetic colony naturally established by the same accident 
which had destroyed their queen and comb. 

Before concluding this chapter of his book, Siebold makes 
the very important observation that the facts observed in the 
parthenogenesis of Polistes are in opposition to the view main- 
tained by Leydig, viz., that the sexual differentiation of the egg 
is independent of its fertilisation, and that the evolution of the 
male sex is due to diminution of nutrition and warmth. Bessels 
has already, in opposition to Landois, shown that this is not the 
case in the bee. If it were true for Polistes, the eggs laid in the 
early year, when it is cold, and when there is only the queen to 
attend to the larve, should produce drones. On the contrary, 
they produce females, and the drones appear precisely at the 
time when warmth and nourishment are most abundant. 

Siebold concludes, therefore, that (1) the eggs bring with them 
from the ovary the capacity of differentiating themselves as 
males, and (2) of developing themselves, independently of male 
influence into male individuals; (3) but the same eggs can be 
cbanged in these properties by the influence of the male sperm 
elements, and proceed to develop as female individuals. 

The second chapter, very short, is on Parthenogenesis in 
Vespa holsatice, which was inferred to occur from the observation 
of a naturally-produced queenless colony, the larva: in the cells 
of which were all male. 

The third chapter is on Parthenogenesis in Memarus ventri- 
cosus, the larva of which is known as the Gooseberry-caterpillar. 
Since three or more generations of these leaf-wasps occur in the 
season, they furnished abundant material, and the old supposition 
of parthenogenesis first put out as regards them by Robert Thorn, 
in the Gardener's Alagazine, 1820, \is shown by Siebold to be 
justified by carefully conditioned experiment, Some valuable 
observations on the anatomy of the generative organs, and on the 
curious increase in the size of the egg after it is laid, are given. 
The parthenogenetically produced progeny are in this case also 
male. The results of the Vematus experiments were not ready 
for publication until after the issue of the present work, and we 
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* Beitriige zur Parthenogenesis der Arthropoden.” Von C, Th. E. von 
Siebold, Professor der Zoologie und Vergleichenden Anatomie in Minchen. 
(Leipzig : Engelmann, 1871.) 
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have received, through the kindness of Dr. Dohrn, a copy of 
the Sitzungsberichte of the Munich Academy of November 4, 
1871, ia which they are fully given. It appears that though an 
occasional female appeared among the male broods produced 
by unfertilised females, this was, in every case where it happened, 
fully accounted for by the accidental access of a fertilised female, 
or some such misadventure, duly noted in the records kept of the 
observations. 

Of the fourth and fifth chapters, treating of Partheno- 
gencsis in the Lepidoptera, Pyche Lhlix, Solenobia trique 
drclla and lichenclla, we have not space to speak in Cetail. 


The same intimate inquiry, and the same very necessary |! 


prodigality in the amount of material subjected to 
periment, which we noted above as to Polistes, charac- 
terise Prof. Siebold’s treatment of these cases. The parthe- 
nogenesis in these cases produces female broods, and though 
the male of Psyche fécliv has been discovered since Siebold’s 
former researches on this moth, his conclusion is by no means 
invalidated, for the males are excessively rare. 
first discovered by Claus, of Marburg, who has indicated 
characters by which future observers may distinguish the 
sex of the caterpillars. 
by Siebold, taken in various places, ranging from the Baltic to 
the plains of Lombardy, only once did he obtain males. There 
appear to be thus broods which are entirely female, and broods 
which are of mixed sexes. The conditions under which the 
male sex makes its appearance are not yet ascertained. It is cx- 
cecdingly desirable that those who may be fortunate enough to 
come across a mixed brood, should make experiments to as- 
certain if all the eggs which are fertilised produce males, The 
females of the purely female broods are completely develuped in 
every respect, having perfect copulatory organs, and the egg is 
furnished with a micropyle; therefore, as Siebok! maintains, 
they must not be called pseud-ova. It should he menticned 
that the inquiries necessary to establish the identity of the 
species, and the distinctive characters with regard to these 
little moths, have occupied a great deal of our author's time 
and attention, and are here recorded. In regard both to 
Psyche and Solenobia examination with the microscope was 
employed to determine the absence of male elements from the 
receptaculum seminis ; and we have moreover an account of 
the structure of the ovaries. Inrelation to this matter, Professor 
Siebold takes the opportunity of replying to some criticisms of 
his former work by M. Plateau, who appears to have made little 
of the arguments based on the proof thus obtained of virginity, 
without knowing the real extent and nature of Siebold’s studies, 
having, in fact, only read of them in an imperfect abstract. 
appears also that M. Plateau took “ein einziger Fundort” to mean 
‘fun naturaliste collecteur,” an amusing mistake to which our 
attention is drawn In a note, p. 155. We may briefly mention 
here with regard to Solenobia, that it appears that S$. Zichenella 
is only the female brood of S. fizez/, of which males and females 
regularly occur. No structural difference appears to exist between 
the two kinds of females, but the former, on escaping from the 
chrysalis-sac, at once proceed to lay eggs, which produce invari- 
ably females; whilst the latter wait for copulation, and if that be 
withheld, dic, and dry up without laying their eggs. These insects 
offer most promising material for further researches on the condi- 
tions attending the differentiation of sex. 

We now cone to the sixth and last chapter, on ‘‘ the Partheno- 
genetic Reproduction in Apns and allied Crustacea.” Already, 
ia 1856, Siebold had stated his supposition that Apus canci/- 
jormis, Limnadia gigas, and Polyphemus certs, im which species 
no males had been observed, presented examples of true partheno- 
genesis, and were not to be regarded as bud-producing ‘‘ nurses,” 
in a so-called alternation of generations. Leuckart subsequently 
expressed the same opinion with regard to the reproduction, in- 
dependent of males, observed in Duphnia, Apus, and Limuadia. 
Ever since that period Sicbold has continually kept an eye 
upon Apus. In 1858 the males of Apus were discovered by 
Kozubowski, and Siebold received specimens from various 
localities. Ile thus learned to distinguish with perfect facility 
the two sexes, and was enabled now to convince himself that, as 
with the Lepidoptera above spoken of, so with Apus, broods 
occur which are entirely destitute of males, and go on repro- 
ducing parthenogenetically, whilst other broods occur in which 
both sexesare present. The number of Apus of two species— 
alpus cancrifornis and dA fus productus—examined by Siehold, 
amounts actually to some thousands. Tle received quantities 
taken from various ponds in middle Europe (Apus occurs in 
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shallow pools which dry np during parts of the year, and it can 
be taken in imimense quantity}, and had the opportunity of 
studying one pond—that at Gossberg, near Munich, with 
minuteness, from the year 1864 to the year 1869 inclusive, 
besides casual examinations of the same pond in 1857 and 1858. 
Time after time, taking several hundreds of the Apus from the 
pond, he never found a single male amongst them. On one occa- 
sion he had the whole contents of the little pond removed 
with the greatest care, so as to feel sure that he bad obtained 
every Apus present. Ile received on this occasion 5,796 speci- 
mens of Apus, every one of which being carefully examined 
proved to be female. At the same time 2,576 specimens of 
Branchipus were obtained from the pond, which were, as usual, 
of both sexes. In those cases where ponds afforded both males 
and females of .\pus, it is remarkable that the proportion of 
the sexes was very variable. The highest proportion of males 
appears to be ina case recorded by Sir John Lubbock, who found 
thirty-three male and thirty-nine female 4/us productus ina pond 
near Rouen, whilst among 193 specimens of {pus cancriformis, 
froma locality near Krakow, only one male occurred. What is 
most important about this variation in the proportion of males to 
females is that in two or three localities, furnishing mixed 
generations of Apus, from which he has received, year after year, 
numbers of specimens, Siebold has ohserved an apparent con- 
stantly-angmenting disproportion of males to females, and he 
is led to the supposition that in these cases the males 
will at last cease altogether, and thusa female gencration be 
produced which will continue to reproduce itself partheno- 
genetically, as in the Gossberg and a great number of other ponds. 
This is, however, by no means proved ; and we have no idea at 
present as to how the males may make their appearance again, 
or what are the conditions affecting their development and extinc- 
tion. It occurred to Siebold that an objection might be urged 
against parthenogenesis in Apus, in that, althongh he examined 
cousecutive generatioas and found them always female, he could 
not be sure that males had not been present before he took his 
specimens, and had not died and decomposed after having 
fertilised the females. To meet such an objection, he firstly 
made himself thoroughly acquainted with the male generative 
organs and the spermatozoa, and secondly with the ovaries arid 
their development. He found the spermatozoa to be motionless 
like those of other Crustacea, and he never succeeded in detecting 
any of them in the female genitalia amongst the specimens 
belonging to supposed female generations. But he equally 
failed to find spermatozoa or a receptacle for them in the female 
genitalia of the specimens of mixed generations, and therefore 
no conclusion could be drawn from the observation. The 
structure and development of the ovum, however, made this 
observation decisive, since it was found that an egg-shell forms 
round the ovum in the uterus, and, in the absence of a 
micropyle, fertilisation, if it takes place at all, mnst be accom- 
plished before this shell is hardened. A further proof of 
another kind was obtained by experiment. Having removed 
eggs from females, which certainly at the time contained no 
spermatozoa, Siebold placed them in a small tank, and from 
these obtained Apus-embryos. Others were reared to maturity 
from eggs taken in the pond. 

The relative size of male and female is a question about which 
there is some interest ; differences which have been observed 
seem to depend on this, that Apus continues growing as long as 
the pond in which it lives does not dry up, and hence the eggs 
which hatch soonest give the largest-sized progeny. In his tabular 
statements Sicbold gives measurements of the specimens ex- 
amined by him at different times from various localities, 

A few words must be said here upon the very extraordinary 
history of the ovum of Apus made out hy Siebold, the structures 
being identical, whether the female examined belonged to a 
parthenogenetic or digenetic brood. The essential female organs 
of reproduction in Apus may be roughly described as two large 
tubes placed on either side the alimentary canal, opening exter- 
nally at the posterior end, and giving off towards the other end 
primary and secondary branches. On the ends of these short 
secondary branches are situated the egg follicles. Four cellsappear 
in each egg follicle in a very early stage of its development, and one 
of these takeson morerapid growth— becoming the egg-cell—whilst 
the others disappear as deutoplasmogen or vitellogenous cells ; 
the egg then acquires some size and a red colour, and hasa visible 
germinal vesicle. But such eggs are much smaller than the eggs 
observable in the main stem of the ovarian tnbe, and this appears 
to be the very startling explanation. The eggs escape from their 
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follicles as a matter of course, and pass along the canal leading 
from it toa primary branch of the ovarian tube, and there two and 
sometimes three of these eggs fuse info one mass, around which 
a shell is secreted, and which thus forms the actual egg—really 
a threefold egg; and from such a wonderfully formed egg only 
one embryo develops. Unfortunately we are not told what 
becomes of the germinal vesicles; according to the drawings they 
seem to disappear at this stage. We know of the development 
in the tunicate yrosoma of five embryos from one egg, here we 
have the converse case of one embryo developing from three eggs. 
Siebold appears to have convinced himself that the fusion is a 
normal thing, and not due to any pressure or osmotic action 
taking place during the microscopical examination. The 
structure of the ovary of Apus is figured in a plate. 

As to the other crustaceans named, which are Artemia saliea and 
Limnadia Hermanni, the occurrence of parthenogenetic broods 
is inferred from the descriptions of other writers whose works 
are criticised at some length, and also from examination of speci- 
mens, It seems not impossible from an observation of Zenker 
that in Artemia salina parthenogenetic alternate with digenetic 
broods, In the beginning of the year 1851 this observer fonnd 
three males among one hundred females, later in July the same 
pond furnished thousands of females, but not one male, 

In conclusion, Prof. Siebold, whilst adopting Leuckart’s term 
“ Arrenotoky,” to designate the phenomenon of the partheno- 
genetic production of male offspring, as seen in the Hymenop- 
tera, proposes the parallel term, “ Thelytoky,” for the patheno- 
genetic production of female offspring as demonstrated now 
conclusively in some Lepidoptera and Crustacea. Tt seems 
to us that a third term should also be available for the case 
of mixed offspring (that is of two sexes) such as “ Amphotoky ;” 
and the terms need not be limited to parthenogenetic cases. In 
his concluding remarks, whilst repeating the expression ‘of his 
conviction that parthenogenesis will be found more and more to 
be of frequent and fixed occurrence in various classes of animals, 
Siebold alludes with caution to the list of cases in which par- 
thenogenesis is stated to occur, given by Gerstaecker in Bronn’s 
‘¢ Classen und Ordnungen des Thierreichs.” Gerstaecker rightly 
enough distinguishes cases in which parthenogenesis has been 
observed as an accidental and rare exception, and those in which 
it has a definitely recurring place. Siebold considers (and after 
the great pains he has himself expended on the cases recorded 
in this book, he is fully warranted in so doing) that many of the 
examples put forward by Gerstaecker require a more careful 
testing, and he offers some remarks on parthenogenesis in the 
gall-flies, and in the silkworm moth. Finally, he alludes to 
cases among Vertebrates in which indications of 2 power of 
development in the egg, independent of the male element, have 
been observed. The most remarkable of these is that quoted 
by Leuckart in his work already cited, which Siebold omits 
here, but has done justice to in the short supplementary paper 
read at the Munich Academy since the publication of this book. 
In 1$44 Prof, Bischoff found ova in the uterus of an unimpreg- 
nated sow, which exhibited segmentation of the yelk, some into 
two and four, and others into sixteen and twenty divisions. 
Other cases here given are as follows :—In the oviduct of a three- 
year-old rabbit, thoroughly separated pathologically from the 
uterus, Prof. v. Hensen of Kiel found ova in various stages of 
yelk-division, and some of their cells had even advanced into a 
branched condition. Dr. Oellacher of Innsbruck has observed 
stages of yelk-division in unfettilised hen’s eggs. In fishes, 
in 1859, Agassiz observed yelk-division occurring in the eggs of 
Gadids, whilst yet in the ovary, and considered it to be due to 
impregnation, even stating that he had seen certain fishes place 
themselves in snch a position as.to favour this supposed intra- 
ovarian fertilisation, Burnett has since investigated the case, and 
concludes that the yelk-division is independent of fertilisation, 
a supposition which is rendered in every way probable from other 
researches on the fish egg; but, curiously enough, Dr. Burnett 
thinks these eggs should be regarded as ‘* germs,” and not as 
“tre eggs,” an opinion to which Sicbold, of course, is com- 
pletely opposed, and which, in invertebrate cases, has been 
shown to be untenable. 

Siebold does not allude to those cases of ovarian cysts found 
occasionally in the unfertilised hnman female, and containing 
hair and teeth—a phenomenon which we should be glad to see 
further discussed and investigated, since, as far as we can re- 
member, the origin of the contents of such cysts from irregularly 
developing ova is probable, ‘The eel is suggested as a possihle 
parthenogenetic vertebrate, It is a very strange fact that we are 
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still ignorant of the ripe eggsand embryos as wellas of the males 


of the eel, even as in the time of Aristotle. With the following 
words of that greatest naturalist, addressing them to those who still 
refuse to accept the existence of Parthenogenesis, Siebold ends his 
book :—‘* More belief must be given to observation than to 
theory, and this last is only worthy of belief when leading to the 
same result as experience.” E. Ray LANKESTER 


ON SOME NEIV POINTS IN THE ALOUNTING 
OF ASTRONOMICAL TELESCOPES * 


THE very great inconvenience attendant upon the use of the 

ordinary position circle of a micrometer divided ona metallic 
limb, and the necessity of having small lamps hung on to the 
micrometer for producing that very useful character of illumiaa- 
tion of the wires known as the “ dark field,” has induced me to 
introduce some modifications in this (to the observer at least) 
very important part of an equatorial instrument. 

These modifications have already been applied with success, 
and for the first time (as far as I am aware) to a 7-inch refracting 
telescope now in course of erection at the Observatory of the 
Royal Artillery Institute, Woolwich ; and I have (in consequence 
of this success) been ordered to adapt them to the Great qua- 
torials now in course of construction for the Royal Observatory, 
Edinburgh, and the Observatory of the Lord Lindsay, Aber- 
deen. t 

The rack and pinion tube carrying the eye piece or micro- 
meter revolves freely in the casting which forms the lower end 
of the telescope tube, and carries a brass plate (all cast in one 
piece), on which is cemented a flat ring of plate glass, muffed on 
back, and in front varnished with an opaque varnish. Through 
this varnish the divisions are cut, so that on being illumi- 
nated from behind, the divisions appear bright upon a black 
ground, The vernier is similarly treated, and tbe whole of this 
circle, being covered with a cap, with a glazed window only 
sufficiently large to expose the vernier and about 15° of the circle, 
is protected from possible injury and is read most conveniently 
through this ‘window, being illuminated by a beam of light 
constantly directed upon it from a lamp hanging on end of the 
declination axis, as will be afterwards explained. 

Between the fixed casting which forms the end of the telescope 
tube and that which revolves in it is another metallic circle cut into 
360 teeth on edge, and with 90 holes drilled accurately on face : 
into the teeth on edge is geared ascrew which is mounted on fixed 
casting, one revolution of which is of course equal to an angular 
movement of 1°. 

In the other (outer) moveable brass circle is mounted a steel 
pin working up aud down ina small cylinder; this pia, being 
pressed down by a small spiral spring, enters into one or other of 
the go holes in the intermediate circle, and thus clamps the whole 
eye-end to the intermediate circle, in which condition a slow 
motion is obtained by the endless screw. When it is desired to 
move the eye-end through a large angle, the rack and pinion 
tube is grasped by the hand, and in doing so the hand 
almost necessarily grasps also a small steel trigger which 
lifts the steel pin ont of the hole, frees the moveable circle, and 
allows it to be placed in any angular position. When the de- 
sired position is approximated, and the trigger relieved, the pin 
drops into the nearest hole, and the endless screw is then used for 
final setting. 

The diagram will I think explain the various matters of illu- 
mination. { 

From a lamp hanging upon the end of the declination axis is 
sent a beam of slightly divergent light throngh this axis, which 
is hollow ; this slightly divergent beam is utilised for six different 
purposes, three portions of it being reflected out in different 
directions to illuminate portions of the declination circle, of which 
one is for a long reader tor setting from eye-end, and the other 
two for micrometer microscopes subdividing the 10° division of 
circle into single 1" are. 

None of these are shown in diagram, but the other three 
purposes for which the light is utilised, viz., for pesition circle, 


* Paper read before the British Association at Brighton in Section A, 
Aug. 20, by Howard Grubb, C.E., FP. RAS. 

+ The breech-piece and position circle of the Woolwich Equatorial were 
here produced : gt 

t The onginal diagram showed all three illuminations, and of different 
colours. Here it has been thought better to show the dark field by itself, 
and the bright field and position circle illuminations in a separate diagram, 
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bright field illumination, and dark field illumInation of micrometer, 
are shown, 

The position circle illumination is very simple (see Fig. t), a 
single reflector R, attached to the inside of the tube directs a 
constant beam of light ou the back of the glass circle at Pp. 

The bright field illumination is effected by a very small cen- 
tral reflector, R’, which sends the light directly into the field of the 
micrometer. 

This method is, I believe, now generally considered to give 
the best results, and has, as far as I am aware, but one disad- 
vantage, viz., that the arm which supports the small mirror 
produces a little diffraction, and consequently deterioration of 
definition. 


Fic. 1 


This objection I have in some measure reduced by making the 
arm and mirror removeable at pleasure by pulling or releasing a 
string, so that while actually observing, it can be removed and 
replaced instantaneously. 

In devising the dark field illumination, I started on the hypo- 
thesis that there were two essential paints to keep im view, viz., 
that the lines should be illuminated on both sides (not one), and 
that the angle at which the light should be thrown upon the 
wires should be very great, so that the blackness of the field as 
seen through the eye-piece should not be injured. 

I found that the best result is obtained by placing four prisms 
of total reflection round the field of the micrometer, just behind 
the wires, and of such an angle that the light thrown upon them 
should be reflected upon the wires at an angle such as is shown 
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in the diagram Fig. 2, where w is the position of the wires in 
the focus of the objective. 

In order that this scheme of illumination should be carried out 
effectually from the light ofa single lamp hanging on the declina- 
tion axis, it is necessary that a certain annular portion of the micro- 
meter which embraces these prisms should be constantly illumi- 
nated from this lamp, and this is effected in the following way : 
a portion of the slightly divergent beam of light, shown in Fig. 2, 
proceeding from the lamp on thedeclination axis, is passed through 
a very low power convex lens, 7, which renders the heam slightly 
convergent. 

This is not necessary, but a mere matter ot convenience, as it 
reduces the necessary size of the reflector and lens afterwards re- 


Pic. 2 


quired. The light is now taken up by a reflector, R, within the 
tube, and directed towards the eye-end at such an angle that it 
crosses the axis of the telescope just at the inner end of the eye- 
piece tubes, x ; hence it is passed through a piece of glass of a 
peculiar shape, PP, which I call, for want of a better name, an 
annular prism lens. | This piece of glass has a hole cut in 
it large enough to admit the whole pencil of light from the object 
lass. 

2 The use of this annular prism lens is twofold:— 

1st. It has to alter the direction of the beam of light be- 
fore diagonally thrown across the tube, Rx, to that parallel to the 
axis of the telescope; and 

and, It is necessary that it should have a slightly converging 
effect to reduce the size of the illuminated circle it produces, 
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This arrangement so far performs perfectly in all but one 
particular. It throws a strong beam of light constantly upon 
the four prisms / A, and illuminates the lines well; but although no 
direct light can enter into the field from the mirror placed so rar 
out of the cone of rays from the objective, still the light thrown 
against the side of the eye-piece tube is sufficient to completely 
destroy the effect of this illumination. The difficulty, however, 
has been completely removed in this way :— 

I should first mention that the eye-piece or micrometer tube 
is made double, an outer parallel tube and an imner taper one, 
and it is between these two that it is required that the light 
should be brought to the four prisms or micrometers, any light 
shining into the inner tube doing mischief by injuring the black- 
ness of the field. 

On the lens used to give a slight convergence to the light is 
placed a circular opaque disc, 0, of a certain size easily ascertained. 
A lens, 1, ofa suitable focus being then placed near the reflector, 
an image is formed of that opaque disc just over the eye-piece 
tube at X, and of such asize, when properly adjusted, that no light 
can possibly enter the inner tube. 

Thus, while not a single ray of light can by any possibility 
enter the inner tube, a flood of light is sent down between the 
inner and outer tubes, and directed upon the four prisms in 
whatever angular position they may be. 

It only remains to say that both the intensity and colour of 
the light for both characters of the illumination are under com- 
plete control of the observer while actually observing. 

One other matter is perhaps worthy of note, 

The want of a convenient metho of mapping nebulze or faint 
stars by a reticulated diaphragm of bright lines in the field of view 
has long been felt, an the various methods of using diamond 
scratches on glass or illuminated lincs are subject to objection, 
and troublesome to manage, A simple method of using an 
image of such a diaphragm instead of the actual diaphragm itself 
here suggests itself. 

Referring to the portion of the rays used for bright field Mlu- 
mination, and shown in Fig. 1, suppose the small diagonal mirror, 
R’, to be replaced by an equally small prism having such a convex 
power that it forms an image of any object at the end of the 
declination axis exactly in the same plane as the image formed by 
the objective—then any kindof reticulated diaphragm of bright 
lines on dark ground can be placed on the end of the declination 
axis which would have a suitably prepared carrier for them, and 
thcir image would be seen in the field of the telescope of any 
colour and any intensity desired. 
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THE Scottish Naturalist for July is rich in articles of interest, 
mostly brief, and chiefly relating to Entomology and Ornithology. 
Many deserve notice, but we have been especially interested in 
one on the nest of Aoymiva rift and its inhabitants by the editor, 
Dr. Buchanan White, 


In the Fourrzal of Botany for August, Dr. Trimen describes 
and draws the genuine Aanuncilus cherophyllos Linn, which 
has been detected in Jersey, but was not heretofore known 
us anative of Britain. Dr, llance describes a new species of 
Tris, 7. tomiolopha. The Rev. J. M. Crombie contributes some 
notes on the Lichens in Sowerby’s Herbarinm.—In the September 
numher, Dr. Hance describes another new species belonging to 
the Bignoniacese, Sfathalea cauda-felina, Mr. T. BR. A. Briggs 
contributes Notes respecting some Plymouth plants, and Dr. <A. 
Ernst Notes on a small collection of Alpine plants from the 
summit of Naiguta in the mountains of Caracas.—The first 
article in the October number is Mr. Ilayne’s paper, read at the 
Brighton meeting of the British Association on the Flora of 
Moab. Mr. J. G. Baker, who bas paid great attention to the 
Liliacee, has a monograph of the two genera Dasylirion and 
Beaucarnea. Another British Association paper, Mr. Hemsley’s 
Summary Analysis of the Phanerogamic and Fern Flora of 
Sussex, is reprinted. The Rev. E, O’Meara contributes a con- 
tinuation of his recent researches in the Diatomacece; and the Rev. 
J. M. Crombie, a description of a new erratic British Permiedlia. 
Mr. Leo Grindon forwards a suggestive paper on the non- 
occurrence near Manchester of certain common British plants, 


THE last part of the Proceedings of the Swedish Academy of 
Sciences for 1871 (Ofversigt af Kongl. Veterskaps-Akademiens 
Forhandlingar, Arg. 28, No. 7), opens with a notice by Prof. 
Lilljeborg of the occurrence of a South European species of 
Bleak (Leucaspius delineatus, Weckel) at Landskrona in Scania, — 


| than in Péesiosaurus or Discosaurus. 


The same author has also a notice of the occurrence of Zimnadia 
gigas (Hermann) in Sweden, which will prove of considerable in- 
terest to the student of Crustacea, as in it he gives a very detailed 
description, illustrated with good figures, of the structure of this 
curious species, and also gives a list of the other species of Phyllo- 
poda, six in number, which inhabit Scandinavia. Prof. Lillje- 
borg is inclined to identify this species with the Afonoctlus lenti- 
cularis of Linnzeus.—Prof. Nordenskisld publishes a short paper, 
containing a table, on the fixed and variable atomic volumes of 
simple bodies.—The Swedish expedition to Greenland of the 
year 1870 originates two papers, namely, a valuable essay on the 
Phanerogamic flora cf Disco Bay and Auleitsivik Fjord by Prof. 
S. Berggren; and aseries of calculations of geographical positions 
worked out by M. E. Jaderin.—M. L. KX. Daa discusses the 
origin and meaning of the name of Grumant applied by the 
Russtuns to Spitzbergen, and cited as an evidence of the inde- 
pendent discovery of that inhospitable land by the Russians ; 
M. Daa states that Spitzbergen was named East Greenland by its 
earliest English and Dutch visitants, and he maintains that 
‘*Grumant” is merely a corruption of “Gronland.”—Mr.H.D.]J. 
Wallengren publishes a Contribution to the knowledge of the Lepi- 
dopterous fauna of the island of St. Bartholomew in the West 
Indies. Ile gives a list of 34 species belonging to various 
families from the Rhopalocera to the Crambidze, with remarks on 
their characters and distribution. Three species are described as 
new, namely, Graphiphora bartholemica, Micra Stélii, and 
Pulthis Walkeri,—_M. L.J. Igelstrom notices the discovery of 
sandstone 77 sé/ze in the Gefleborg district. 


SOCIETIES AND ACADEMIES 
PHILADELPHIA 


Academy of Natural Sciences, Apri! 9.—Prof. Leidy 
directed attention to some fossils upon which he made the 
following observations :—Several teeth and jaw fragments 
from the Loup Fork of the Niobrara River, Nebraska, 
obtained by Prof. Hayden, appear to indicate a large species 
of Felis, not previously described. The most characteristic 
specimen consists of an upper sectorial molar about as large 
as that of the Bengal tiger, and consequently much too large for 
either of the largest American cats, the panther and the jaguar. 
lt is as much too small to have pertained to the American lion, 


| Felis atvox, for its breadth is but slightly greater than that con- 


tained in the lower jaw, from which the latter was described. 
Breadth of the crown of the tooth is 15} lines; its thickness in 
front 8 lines. The measurements in the corresponding teeth ofa 
Bengal tiger are, 16 lines in breadth, and 7+ lines in thickness in 
front. The form of the fossil tooth is the same as in the other 
feline species, The extinct species may be named Felis wugustus. 
A distal extremity of a humerus, from the Niobrara River, about 
the size and construction of the corresponding part in the Bengal 
tiger, may belong to this species. Another fossil, consisting ofa 
detached body of a vertebra, apparently indicates an extinct 
reptile allied to Pleseosuurus and Discosaurus. The specimen, 
recently received from Prof. Hayden, was obtained in 1870, on 
Henry’s Fork of Green River, Wyoming. It is free from at- 
tached matrix, and was the only specimen pertaining to the 
animal which was found. It probably belonged to a formation 
of earlier date than that of the same locality, which has yielded 
other fossils previousiy described. The vertebra is from the base 
of the tail, and is much shorter in relation to its other dimensions 
The extremities are con- 
cave, and encircled near the margin of the articular surfaces with 
a narrow groove. Posteriorly there are two larger articular facets, 
as widely separated us the bone would permit, for the junction of 
achevron. Anteriorly there are no marks of chevron attach- 
ment. The roots of strong transverse processes or diapophyses 
project from the sides of the body just above the middle. The 
neural arch was completely co-ossified with the body, leaving no 
trace of its earlier separation, The breadth of the body is 23 
lines, its depth 19 lines, and its length 1 inch, Viewing the 
specimen as probably representing a genus different from those 
mentioned, I propose to name it with the species as Oligosémus 
grandcvus. Another fossil is a remarkable specimen, obtained 
by Prof. Hayden in the ‘‘ Black Foot Country” at the head of 
the Missouri River. It looks as if it had formed part of the 
dermal armour of some huge saurian or perhaps of an armadillo- 
like animal. Itis imperfect, and looks as if it were half broken 
away. In its present state it is hemiovoid, about two inches 
in diameter, concave below and convex above, where it is 
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covered by about fifteen large mammillary bosses. Accompany- 
ing this specimen there is a distal phalanx, which may belong to 
the same animal. It is rather less than two inches long. The 
articular surface is transversely elliptical, 1} inch wide, and 11 
lines deep, and feebly depressed, so as to indicate a moderate 
degree of mobility. The upper surface of the bone slopes to 
the end, and is transversely convex. ‘The extremity is expanded 
at the borders. Beneath are several vascular perforations. 
Though the specimens are not sufficiently characteristic to deter- 
mine positively whether they belong to a mammal ora reptile, or 
whether they even belong together to the same animal, the for- 
mer one isso peculiar that I am disposed to regard it as repre- 
senting a genus and species, which may be named 7'y/osteus 
ornatus.—Mr. Cope made the following remarks on a curious 
habit of a snake :—‘‘I had for some time a specimen of Cy- 
clophis wstivus, received from Fort Macon, N. Ca., through the 
kindness of Dr. Yarrow, living in a wardian case. The slender 
form of this snake, and its beautiful green and yellow colours, 
have led to the opinion that it is of arboreal or bush-loving 
habits. It never exhibited such in confinement, and instead of 
climbing over the caladia, ferns, &c., lived mostly underground. 
It had a curious habit of projecting its head and two or three 
inches of its body above the ground, and holding them for hours 
rigidly ina fixed attitude.” In this position it resembled very 
closely a sprout or shoot of some green succulent plant, and might 
readily be mistaken for such by small animals. 
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Academy of Sciences, October 7.—M. Faye, Presi- 
dent. M. A. Trécul read a paper entitled “ Observations on the 
various parts of the Flower of Campanulacec,” and his long paper 
was followed by an account of some “ new experiments intended 
to show that the germs of the ferment which produces wine come 
from the exterior of the skin of the grape,” by M. Pasteur. The 
author prepared forty flasks with long necks, which were twisted 
and bent in the now so well known fashion first used by this 
chemist. Ten flasks were partly filled with grape-juice, and 
allowed to rest ; ten others, also containing juice, had introduced 
into them a few drops of water, in which a small piece of grape- 
skin had been washed; the next ten had juice and water from 
the skin like the last, but were boiled ; and the last ten contained 
juice and a few drops of the interior of a grape carefully extracted 
by means of a glass tube, without bruising the skin. ‘The series 
containing the unboiled juice and grape-skin washings were soon 
full of mycelium and beer-yeast, and a few days alter of AZjco- 
derma vini, within forty-eight hours of the appearance of 
which they were in a state of violent fermentation. 
None other of the flasks were changed in the slightest 
degree, even after days; and the author states that they 
will remain unchanged for years. M. Fremy replied to this in 
a note on ferments, in which he states that M. Pasteur con- 
founds ferments with the spores of mould. M. Fremy believes 
the ferment to be generated in the fermentable liquor, and that 
fermentation can also be started by mould spores by a secondary 
action, hence he considers that M. Pasteur has only proved that 
this latter kind of fermentation is produced by the grape-skin. 
M. Pasteur replied that he only intended to prove that the juice 
of the grape is not of itself alone capable of fermenting, and that 
neither the albuminons matters of the juice nor the parenchyma 
cells are developed into fermenticells by the action of atmospheric 
oxygen alone. At the request of M. Dumas, M. Pasteur then 
read an account of some ‘“‘new facts serving to elucidate the 
theory of true fermentation.” M. Fremy again criticised the 
paper, and after a reply from M. Pasteur, the subject dropped. 
M. A. Trécul then read a note confirming several of M. Pasteur’s 
observations, and was followed by M. Faye with a note on a 
memoir of Mr. Clerk Maxwell, ‘‘On the stability oi the 
Saturnian Rings.”—A note from M. Otto Struve, ‘On the 
exactness which should be attributed to the constant Co- 
efficient of Aberration determined at the Pulkowa Ob- 
servatory,” was then read, and next came ‘ Researches 
on Crystalline Dissociation” (continuation), by MM. P. A. 
Favre and C. A. Valson. This paper, containing a great 
number of numerical results, was followed by ‘‘S:udies on the 
Echinodermata,” by M.S. Loven, and by a paper on the structure 
of heterogeneous vegetables, by M. Th. Lestibondois.—M. de 
Caligny then read a note on the effects of the communication of 
a lateral movement to a stream of water traversing a reservoir, 
and on the sand-banks which thence result. his was an 
account of some experiments made by the author. He finds 
that banks are deposited almost parallel to the stream.—M. 
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Chevreul then read a note relating toa work on colour, by M. 
P. lavrez, which he presented to the Academy ; and M. Dumas 
presented a pamphlet by M. de Jacobi, entitled ‘*On the gal- 
vanic deposition of iron by a powerful electro-magnetic solenoid.” 
The author hoped by these means to deposit permanently mag- 
netic iron, but failed ; the deposit, however, was composed of 
agglomerations of crystals, whilst iron deposited in the ordinary 
way is smooth and amorphous.—M. J. M. Gaugain then pre- 
sented his second memoir on the induction currents produced in 
M. Gramme’s machine, which was referred to the Physical 
Section.—A note on the efficacy of lightning conductors, by M. 
W. de Fonvielle, was sent tothe commission on that subject. A 
note from M. Laborde, on aurorz, storms, and waterspouts, 
was sent to the Physical Section, and the Aerostatic Commis- 
sion received memoirs from M. Reynal and M. Babé and 
a letter from M. Braconnier, all on aérial navigation.—A 
note from Raoult de Couesquelon on a “New System of 
Masked Batteries” was sent tothe Commission on Military Art, 
and two notes from M. Duclaux, two from M. Cornu, and an 
article from the Journal Za Gironde by M. Laliman, all on Ay/- 
loxera, were sent to that Comnnission.—M. de Saint-Venant 
then presented a note from M. J. Boussinesq on “ Lines of 
Summit (/a//-) and Thalweg,” which was followed by a note 
from M. Bechamp ‘‘ On the action of borax on fermentation.” 
The author demonstrates that the boric acid of the borax is not 
the cause of the peculiar action of this body, as that acid does not 
produce the effects of borax. I{ydric sodic carbonate, however, 
acts in a strictly analogous way ; hence the author decides that it 
is the sodium present in the borax which determines its action. 
—A note from M. E. Monier *‘On the determination of the 
amount of vegetable matters in contaminated potable waters” 
then followed. The author uses a method now abandoned by 
all the best analysts of water in this country, namely, titration 
with potassic permanganate.—M. E. Gouriet then read a paper 
** On certain exterior characters which distinguish the different 
sexes of the River Craw-fish (-istacus fluviatilis).” The author 
finds the following differences :—If the length of the animal be 
taken as 100, then the antennc in the male are 67°83, andin the 
female 57:18. The weight of the animal being 100, the great 
claws are in the male 27‘S1, in the female 12°92 ; moreover, the 
female abdomen is much more developed than that of the male 
—A note from M, Brown “On the relations between electricity 
and mephitic emanations” closed the session. 
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THE GREAT CIRCUMNAVIGATING LX- 


PLORING EXPEDITION 


eee ONS for the expedition which is about 
to be despatched by the Admiralty for the purpose of 
dredging, sounding, and otherwise scientifically investi- 
gating, the deep sea, have been for some months past in 
active progress, and are now rapidly approaching com- 
pletion. The vessel set apart for the purpose is H.M.S, 
Challenger, a main-deck corvette of 2,306 tons, now lying 
at Sheerness. Her commander is Capt. G. S. Nares, 
R.N., well known as the author of a valuable work on 
seamanship, greatly in use in the Royal Navy. Capt. 
Nares has seen a great deal of active service, including 
exploration in the Arctic regions, and he has left the 
charge of the Survey in the Gulf of Suez for the purpose 
of taking charge of the present expedition. Second in 
command is Commander J. P. Maclear, R.N., son of Sir 
Thomas Maclear, late Astronomer Royal at the Cape of 
Good Hope, who has also seen a great deal of service in 
various parts of the world, and whose name is familiar to 
our readers from his having taken part in the Eclipse 
Expedition to Spain, and also in that to Ceylon. 
Commander Maclear will undertake the magnetic ob- 
servations, which will form part of the work of the 
Expedition. The other naval officers are—ist Lieut., 
Pelham Aldrich; 2nd Lieut., Arthur C. Bromley ; 3rd 
Lieut., George R. Bethell; Navigating Lieut. Alfred E. 
Tizard ; Sub-Lieutenants, H.C. Sloggett and Lord George 
-Campbell ; Pay-master, R. R. Richards ; Chief Engineer, 
James H. Ferguson. 

On the scientific staff of the Expedition, the following 
have received appointments from the Admiralty, bearing 
date Oct. 1872:—Prof. Wyville Thomson, F.R.S., &c., 
Director of the Scientific Staff. Under him the follow- 
ing have been appointed :—Mr. J. J. Wild of Zurich, 
who will accompany Prof. Wyville Thomson as private 
secretary. (Mr. Wild was for some time private secre- 
tary to the Abbé Moigno, and is an accomplished 
artist); Mr. J. Y. Buchanan, M.A., Edinburgh, Chemist 
to the Expedition. (Mr. Buchanan has been until 
now Senior Assistant in the Chemical Laboratory of 
Edinburgh University, and has had the advantage 
of pursuing the study of his subject in Germany, 
at Leipsig and elsewhere); Mr. H. N. Moseley, M.A., 
Oxon, Naturalist (Mr. Moseley is a pupil of Prof. Rolle- 
ston, and has been enabled, by a Radcliffe Travelling 
Fellowship, to study biology further at Vienna and Leip- 
sig: he was a member of the late Eclipse Expedition to 
Ceylon) ; Dr. Von Willemoes Suhm, Naturalist (Dr. Von 
Willemoes Suhm, who has been some time Assistant to 
Prof. Von Siebold, of Munich, is a distinguished natu- 
ralist, and is well known from his papers in Siebold and 
K6lliker’s “Archiv” on Annelids); Mr. John Murray, of 
Edinburgh University, Naturalist (Mr. Murray, a Canadian 
by birth, has had great experience in taxidermy and the col- 
lection and preservation of Vertebrata generally, has tra- 
yelled in Canada, and hasalso been far into high latitudes 
on a whaling cruise), Prof, Wyville Thomson will of 
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course devote all his time not consumed by the superin- 
tendence of the scientific investigations in their various 
branches, preparations of reports, &c., to zoological work. 

Of the three Naturalists, Dr. Von Willmoes Suhm and 
Mr. Moseley will undertake especially the Invertebrata 
procured during the expedition, whilst Mr. Murray will 
direct his attention principally to the Vertebrata. Mr. 
Moseley will also undertake botanical collection whenever 
an opportunity presents itself of landing in interesting 
localities, and all the scientific staff will give to this branch 
of biological investigation as much of their time as pos- 
sible, Algae, &c., obtained by dredging and otherwise at 
sea, will also be entrusted to Mr. Moscley. An experienced 
photographer, a noncommissioned officer of Engineers, 
forms one of the party. The expedition is under the 
immediate direction of the hydrographic department of 
the Admiralty. 

The Admiralty authorities having applied to the Royal 
Society for advice in the conduction of the expedition, a 
committee of the Society was formed for the purpose of 
considering the subject, and counselling the Admiralty 
in the matter. The Committee consists of the President 
and Officers of the Royal Society, with Dr. Carpenter, 
Dr. Frankland, Dr. Hooker, Prof. Huxley, the Hydro- 
grapher of the Admiralty, Mr. Gwyn Jeffreys, Mr. 
Siemens, Sir William Thomson, Prof. Wyville Thomson, 
Dr. Williamson, and Mr. Alfred R. Wallace, and has the 
power of adding to its number. 

The Challenger has had her timbers put in thorough 
repair, and has been specially fitted out for the work for 
which she is intended. She has an auxiliary screw, with 
engines of 400-horse power (nominal), and carries about 
onemonth’s coal, She carries two cutters, a steam pin- 
nace, a South Sea whaling or surf boat, a jolly boat, two 
gigs, anda dingy. Stages have been erected amidships, 
from which the dredges will be worked, and immediately 
aft of the stages is the steam winding-in apparatus. Prof, 
Wyville Thomson has been several times down to the ship 
to give directions for the special arrangements for scientific 
work, The fere magazine is prepared for the stowage of the 
large quantity of spirits which will be required for the pre- 
servation of natural history specimens, and of the many 
thousand stoppered bottles which will contain them. A 
chemical laboratory and naturalist’s workroom have been 
fitted up in the afterpart of the vessel; and spirit is laid 
on to the workroom by means of a pipe leading froma 
metal cistern placed in the nettings. Several hundred 
miles of best whaling line have been prepared at Chat- 
ham for the Challenger, for dredging, and she carries 
about forty dredges. Amongst the stores are traps of 
various forms, harpoons, a harpoon gun, and fishing 
tackle of all kinds, including trawls, trammels, a seine, 
shrimp-nets, fish-traps, and lobster-pots. From the latter, 
used in deep water, great results are expected; and it is 
not improbable that living specimens of Nautilus may 
thus be procured. Prof. Wyville Thomson is now super- 
intending the construction, in Edinburgh, of the various 
forms of apparatus required for physical research. Seve- 
ral beautiful instruments of this nature have been devised 
by Mr. Buchanan ; and notably a new deep-sea pressure- 
gauge, and an instrument for bringing up samples of 
water from the bottom, which is provided with two taps 
which are closed by the contact of the apparatus with 
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the bottom, and a safety-valve to allow of the expansion 
consequent on decrease of pressure as the apparatus is 
hauled up. A hydraulic machine will be carried on board, 
capable of testing the accuracy of all the physical appara- 
tus, thermometers, pressure-gauges, &c., from timc to 
time, in a chamber in which a pressure of three tons on 
the square inch can be obtained. The attempt will be 
made to use piano wire for sounding, after Sir William 
Thomson’s method. A small aquarium has been devised 
by Mr. Moscley, which will be used for the study of the 
development of interesting animals. Except in absolutely 
calm weather it will be cntirely closed, and a constant 
stream of water will be passed through it from a reser- 
voir by means of finely perforated roses made—at the 
suggestion of Mr. Lloyd, of the Crystal Palace— 
of vulcanite. The route to be followed by the 
Challenger is not yet definitely fixed, and is still 
under the consideration of the Admiralty, who will 
be guided very much in the matter by the advice 
of the Royal Society Committee ; but it will be very 
nearly as follows :— 

The vessel, which is at present at Sheerncss, will 
probably go round to Portsmouth about the middle 
of November, and sail from thence in the beginning 
of December for Gibraltar, the first haul of the 
dredge being made in the Bay of Biscay, if the weather 
should chance to be favourable. From Gibraltar she 
will proceed to Madeira, thence to St. Thomas, the 
Bahamas, Bermuda, the Azores ; from thence to Bahia, 
touching at Fernando Norohna ; then across to the Cape 
of Good Hope, and, after a stay in that neighbour- 
hood, southwards to the Crozetts and Marion Islands 
and Kerguelens Land, Arun southwards will then be 
made as far as possible to the ice, and the course thence be 
made to Sydney. New Zealand, the Campbell and Auck- 
land groups, Torres Straits, New Guinea, and New 
Ireland will then be visited. A long cruise of perhaps a 
year will then be made amongst the Pacific islands ; 
thence the expedition, passing between Borneo and Cele- 
bes, and visiting Luzon and its neighbourhood, will pro- 
cced to Japan, where a stay of two or three months is 
expected, Thence northward to Kamskatka, whence a 
run will be made northwards through Behring’s Straits, 
and then through the Aleutian Islands, southward to 
Vancouver’s Island, and so through the deep eastern 
region of the Pacific by Easter Island, and possibly by 
the Galapagos Archipelago to the Horn, and thence home. 
The voyage is expected to take about three and a half 
years. 

It is difficult to over-estimate the immense benefit which 
science must derive from an expedition such as this. 
Apart from the results of intense interest which may be 
expected from the deep-sea work, the principal object of 
the expedition, and which must go far to elucidate a sub- 
ject on which our knowledge is at present of the most 
imperfect description, abundant opportunity will offer for 
the accurate investigation of the animal and vegetable 
life of many highly interesting and yet imperfectly known 
or totally unexplored regions. The investigation of the 
floras of such islands as Fernando Norohna and the 
Marion and Crozctt groups cannot fail to yield most in- 
structive results; and it is ncedless to speak of the 
intense interest which centres in New Guinca. 
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No expedition has ever started under such faycurable 
auspices as the present for yielding valuable scicntitic 
results, and great praise is due to the Government for 
the very liberal and thorough manner in which all 
arrangements have been carried out. 


FIGUIER’S VEGETABLE WORLD 


The Vegetable World: being a History of Plants, with 
their structure and peculiar properties. Adapted from 
the work of Louis Figuier. New and Revised Edition, 
with 473 lllustrations. (London: Casscll, Petter, and 
Galpin.) 


OTWITHSTANDING its ambitious title, this is, 
on the whole, a satisfactory book. If, however, in 
dependence on the title, it is ordered in the expectation of 
finding anything that will replace Lindley’s “ Vegetable 
Kingdom,” or Baillon’s “ Histoire des Plantes ”- -at least, 
what this latter will be when finished, if it ever is finished 
—the purchaser will be disappointed. We have here a 
repetition of the old plan of attempting to compress into 
one sinall octavo volume an account of the Morpholozy, 
Physiology, Classification, and Geographical Distribution 
of plants. As far as can be, as we have said, the execu- 
tion is good; some parts are even exceptionally well 
done; the defects are those of the plan. The style of 
Figuier’s original work, florid and Gallic to excess, is en- 
tirely unsuited to the English reader ; the “adapter” nas 
used his pruning-knife with judicious severity, and has 
produced a book that may fill a useful place in popularis- 
ing the study of botany, and leading the way to fuller and 
more special treatises. 

The first part of the work, “ Organography and Physi- 
ology,” treats of the structure and ditferent forms of the 
various organs in a systematic manner, and yet witha 
fresher style than is usual in text-books. It is, morcover, 
a relief to find that the majority of the illustrations, which 
are excellent throughout, are not those which have wearied 
the cye in many a familiar book. The details of termin- 
ology are relieved by information on many interest- 
ing points which we do not find in ordinary text-books, 
Thus in the very early pages we have an account of 
Knight’s and Dutrochet’s cxperiments with vertical and 
horizontal wheels to determine the effect which gravitation 
exercises in determining the downward tendency of the 
roots. Further on is a description and drawing of Hales’ 
apparatus for measuring the force of ascending sap, by 
which he claims to have determined that the force which 
impels the sap in the vine is five times as great as that which 
impels the blood through the large arteries of the horse. 

The portion devoted to the “ Phenomena of Fertilisation 
and Germination ” is full, and about the best in the book, 
the illustrations being cspecially superior to those found in 
most other works of a similar character. The cut here re- 
produced (Fig. 2) represcnts the very curious arrangement 
by which the fertilisation of Val/isxeria spirasis,a favourite 
water plant in aquaria, is effected. The female flowers 
are borne on long spiral stalks which uncoil when the 
flower is ready to open, so as to allow it to float on the 
surface of the water. The male flowcrs, on the contrary, 
have very short stalks which are entirely submerged, but 
detach themselves when mature, rising to the surface, 
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and then only discharge thcir pollen in the immediate The third part is devoted to the “ Systematic Arrange- 
proximity of the female flower ; after which the stalk of | ment of Plants,” commencing from the lowest and pro- 
the female flower again coils up, and carricsit down to ceedingto the highest forms. The account of the different 
the bottom of the water, where the seed ripens. orders of flowerless plants is the best with which we are 

The second part, on “ Classification of Plants,” is occu- acquainted in any elementary work, and will give the 
pied with a brief description of the various systems , beginner an excellent outline of the immense variety of 
adopted at different stagcs of botanical knowledge, with structure and physiological phenomena to be found among 
short biographies and portraits of the most distinguished ; the lower forms of vegetable life. We find a good de- 
botanists, from Tournefort to Robert Brown, scription of the different modes of reproduction in the 


Fic. 2—Vallisneria spiralis 


Algee, which are often so enveloped in technical terms as ; notwithstanding its defects acknowledged by the author, 
to be barely intclligible to the student. The illustrations | of the unsatisfactory system of classification adopted by 
also are excellent, as is the case throughout this section. | Lindley in his “ Vegetable Kingdom.” ‘The retention at 
Those here given of the early stages in the life of a fern | the present day of such classes as the Rhizogens and 
taken from Jhuret (Figs. 3-7), are such as have been | Dictyogens as of the same value as Monocotyledons and 
heretofore unknown to English text-books. This sec- | Dicotyledons, is altogether indefensible. An equally 
tion is, in fact, altogether thoroughly satisfactory. serious defect is the very inadequate amount of attention 

More exception may be taken to the portion which | given to the Gymnogens, and to the elucidation of the 
treats of flowering plants, especially to the continued use, ' peculiarities of their structure which seem to form a con- 
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necting link between flowering and flowerless plants. botanical science. Thechicf advantage of the systematic 


It seems to us a mistake to attempt in an introductory | portion of a course of botanical lectures is that it gives 
the teacher the opportunity of demonstrating the value in 


Fic. 5.—Antheridia (magiified) 


classification of certain peculiarities of structure, by placing 
side by side species belonging to the same and to allied 
natural orders, in a manner better calculated to arrest the 
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Fic. 6,.—Antherozoids 


attention of the student than if presented to him in any 
other way. This advantage, however, is not gained by 
the introduction of a section devoted to the details of 
classification into a text-book. 


Fic. 3.—Prothallium of Scolependrine, with Antheridia (magnified) 


text-book even an outline of the characters of the natural 
orders of flowering plants ;' but if this were necessary to 


Fic. 7-—Isolated Archegonium, showing the action of the Antherozoids 
npon the Embryonal Cell 


The fourth part of the work, on the “Geographical 
Distribution of Plants,” though too brief, is interesting, 
and contains much valuable information in a small 
space. 

Altogether, this English version of Figuier’s “ Vegetable 
World” is a good book to place in the hands of an in- 
telligent student who is desirous of learning something of 
the laws which govern plant life. A. W. B. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications. } 1 


Ocean Currents 
Mie gi a: a i *terts Serr, < df eridia e4 8 
fic. 4.—Pordiin of Balan re ag udata, showing Antheridia Ir Mr. Laughton will take the trouble to read my previous 


Reports with attention, he will find that I have based no argument? 

A : upon my “trough” experiment, which I have used merely as an 

the plan, this portion should have been completely | :/ustraéfon. The argument in favour of the vertical Oceanic Cir- 
re-arranged, to make it conform to the present state of | culation which I advocate rests upon the frcfs of Deep Sea Tems 
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perature. In my forthcoming Report, these facts (including 
many which have not been hitherto published) are discussed, in 
connection with the Temperatures of Inland Seas; and if Mr. 
Laughton will frame a better hypothesis for the explanation of 
them than that of the Thermal Circulation first advanced by 
Ponillet, and latterly accepted by Herschel and Sir William 
Thomson, I will gladly accept it. 

Mr, Laughton will also find that I am not ignorant of the geo- 
graphical facts he mentions respecting the Aorizontal or superficial 
movements of the Ocean. But he must he well aware that a 
current may be flowing in one direction o# the surface, and a 
tidal or other movement in a contrary/direction a¢ a small depth 
beneath it, A very careful observer told me a few days since 
that at a time when the szz/ace-current in the Dardanelles, urged 
on by a south-westerly wind, was blowing Zzwards, he had dis- 
tinctly seen the movement of the water af a shor? distance be 
neath the surface to be outwards—this being indicated by the 
direction of the water-weeds. Below this, again, as the re- 
searches of the Shearwater bave shown, there is a deep 
under-current Zvzarids. 

In confirmation of this last statement, my friend Mr. Redhouse, 
who resided many years at Constantinople as Translator to the 
Embassy, has informed me that the existence of the deep under- 
current in the Bosphorus has long been perfectly well known to 
the native fishermen of Constantinople, as well as to European 
residents who amuse themselves with the sport. 

WILLIAM B. CARPENTER 

University of London, Oct. 29 


London University, Examinations 


Pror, W. G. ADAMS, in order to controvert my statement 
that mechanical and natural philosophy have little to do with 
medicine, enters into theories with regard to the production of 
animal beat which I must leave him to settle with his colleague, 
the Professor of Physiology in King’s College. As he insinuates 
a douht as to my own acquaintance with the thermometer and its 
uses, on my own hehalf I may venture to say that not only did 
Professors Graham and Brande require a knowledge of this and 
kindred matters of‘candidates for the Matriculation and First M. B. 
Examinations of the University of London, hut that years before 
Mr. Adams was connected with King’s College, I was rather a 
“swell” at natural philosophy and chemistry under the late Dr. 
Miller’s tuition. 

Mr. Adam’s temperature must, I fear, have been abnormally 
high, or his barometer of propriety correspondingly low, when 
he penned the paragraph relating to the report of the sub- 
committee, and endeavoured to gain support for his views by 
suppressing the latter half of the quotation. The sentence really 
stands as follows: ‘‘The preliminary scientific examination has 
tended to give prominence to theoretical and scientific knowledge 
at the expense of a sound practical acquaintance with medicine, 
surgery, midwifery,” &c.; but by the omission of the words in 
italics Mr. Adams makes the report (contrary to its whole tenor) 
support his view that ‘‘it is in consequence of such knowledge 
that medical science has advanced with such rapid strides.” The 
illustration of the application of a cupping-glass is not a very 
happy one, for cupping has for years been notoriously a purely 
mechanical art entrusted to medically-unqualified men, who could 
in no sense claim a knowledge of natural philosophy. 

In conclusion, may I say that the Senate of the University of 
London at its session of the 23rd inst., took action in the matter 
to which I have called attention, and appointed a committee to 
consider it ; and may I express a hope that, should Mr. Adams 
be really ill, he may not be unfortunate enough to fall into the 
hands of one of his own medical philosophers ? 

Cavendish Place CHRISTOPHER IIEATH 


Can the, Stature be in any way affected by the Will? 


Ir is written that ‘‘no man by taking thought can add one 
cubit unto his stature; ” but if there be any truth in the follow- 
ing extract from Babbage’s ‘‘ Passages in the Life of a Philoso- 
pher,” it appears that man can, at all events, voluntarily deduct 
nearly an equivalent amount from his height. 

At the opening of chapter xviii. of the work just cited, Mr. 
Babbage makes the following statement respecting the celebrated 
thiet-taker Vidocq, with whom he had an interview :—“ lle 
had a very remarkable power, which he was so good as to ex- 
hibit tome, It consisted in altcring his height to about an inch 
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and a half less than his ordinary height. He threw over his 
shoulders a cloak, in which he walked round the room. It did 
not touch the floor in any part, and was, I should say, about an 
inch and a half above it. He then altered his height, and took 
the same walk, The cloak then touched the floor, and lay 
upon it in some part or other during the whole walk. Je then 
stood still, and altered his height alternately several times to 
about the same amount. 

“J inquired whether the altered height, if sustained for several 
hours, produced fatigue. He replied that it did not, and that 
he had often used it during a whole day without any additional 
fatigue. He remarked that he had found this gift very useful as 
a disguise. I asked whether any medical man had examined 
the question, but it did not appear that any satisfactory explana- 
tion had been arrived at.” 

Now if this had been the statement of an unscientific person, 
or one whose powers of olservation were presumably untrained, 
it might be put aside unheeded ; but coming, as it does, from 
one very unlikely to jump to conclusions, It seems to merit some 
degree of attention. 

This, then, being granted, the question arises, how can we 
account anatomically for this shortening in height? Of this the 
solution does not appear to be very clear, The only way in 
which an individual could alter his height would be either by 
adopting a stoop of his neck and shoulders, or by bending his 
knees, and flexing his thighs upon his pelvis, or, lastly, by 
actually shortening his vertebral column. 

The two first methods may be disregarded, as they would be 
pretty evident, even if a cloak were worn, and, if employed by 
Vidocq, would scarcely have aroused the curiosity and wonder of 
Mr. Babbage. The last only, namely, a voluntary shortening of 
the vertebral column, remains then to be considered. 

Now, there seems to be a general impression, both among 
doctors and the laity so-called—though it is difficult to discover 
any definite and concrete expression of it in the text-books—that, 
by virtue of the compressibility of the intervertebral fibro-carti- 
laginous dises, the stature of a man when he goes to bed is shorter 
than when he gets out of it, the amount of shortening varying, I 
suppose, according as the individual dangles a cane in the ‘‘ Row,” 
or is employed somewhat more actively asa ‘ fellowship porter ” 
at the docks, 

Granting, then, that there may be some passive, involuntary 
shortening of the vertebral column to the extent of an inch or an 
inch and a half* after the application of a weight to its summit 
for the duration of some hours, how does a voluntary shortening 
come to be brought about? Since filrous and cartilaginous 
structures are not directly acted upon by the will through peri- 
pheral nerves, such action must be produced through the medium 
of muscles ; and here we come to the crux, what are the muscles 
which could be employed in shortening the vertebral column ? 
Hemally, the only likely muscle in the cervico-dorsal region is 
the vertical portion of the /oxgns colli, which passes from the 
bodies of cervical vertebrie Nos. 2, 3, 4, to the bodies of the three 
lower cervical and three upper dorsal vertebrze ; and in the dorso- 
lumbar region there is the Asoas magnus, which takes origin 
from all the lumbar and the last dorsal vertebre, but which, un- 
less the femur (where it is inserted) were fixed, could hardly affect 
the vertebral column, while neurally there are the numerous 
dorsal muscles of complex arrangement, such as the guadratus 
lumborum, sacro-lunmbatlis, longissimus dorst, &e. 

There seems to be, however, nothing in the arrangement of 
such muscles as would satisfactorily account for a voluntary 
shortening and elongation, or rather, restoration to the normal 
length; of the vertebral column, though it is possible that in some 
individual cases there may he some special endowment of inner- 
vation and co-ordination of muscle which permits of such action, 


* Philippus Pieper, in an inaugural thesis, ‘t De Viribus Corporis Human 
Mechanicis,” Berolini, 182r, states, with regard to the elasticity of the ver- 
tebral column (p. 5), that ina man of middle height who had been carrying 
weights the difference at the end of the day was only 11°” 1a the last edition 
of Druitt’s “ Surgeon's Vade-Mecum ” it is stated (p. 341) that ‘* the interver- 
tebral substance is compressible to such an extent that an adult man of middle 
stature loses about an inch of his height after having heen in the erect position 
during the day. Since the united thickness of the intervertebral substances 
in an adult man is about 3°875 inches we see that they lose nearly one-fourth 
by compression, which they do not recover till after some hours of rest.” 
Among works which I have consulted in vain upon this point are, Borelli, 
“De Motu Animalium,” and ‘‘ De Vi Percussioms ” (Lugdun. Batav. 1686), 
Giraud-Teulon’s '‘ Principes de Mécanique Animale” (Paris, 1858); Henle’s 
“ Tiiinderlehe ;” and the ‘‘ Traité de la Mécanique des Organes de la Loco- 
motion,” by G. and E. Weber, in tom. ji. of the ‘* Encyclopédie Anatomique.” 
W. and E. Weber's ‘t Mechanik der Menschlichen Gewerkzeuge ” (Gottingen, 
1836), is unfortunately in none of the large libraries to which I have access, 
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just as it might permit of the wagging of the ears, or of the scalp 
movements, which may be occasionally witnessed in those gifted 
with such accomplishments. 

It is in the hope, then, that some one who has studicd anatomy 
from a mechanical stand-point may throw some light upon this 
somewhat obscure matter, that I have asked a question which, 
I trust, my he one not unworthy of the consideration of * philo- 
sophical ” anatomists. 

New University Club, Oct. 16 Je..G. 


Magnetic Storm Oct. 14—18 


ON the 14th of this month a magnetic storm commenced at 
10.20 P.M., and lasted until 11 p.M. of the 18th. It was as re- 
markable for the extent as for the duration of the disturbances. 
The only lull in the storm was dnring the afternoon of the 
16th. 

The general character of the perturbations was the same 
throughont, consisting mostly of long movements of the needle 
tu and fro on either side of the mean position. There was a 
very striking coincidence hetween the curves of the 15th, 16th, 
17th, and 18th during the morning hours, the maximnm 
westerly deviation having becn attained at about 6 A.M. on 
each successive day. During the afternoon of the 17th, the 
greatest movement of the declination needle towards the west 
was equal to that of the previous morning, whilst the oscillations 
towards the north were greater than on the other days of the 
storm. The movements of the vertical-force magnet were fre- 
quently too great to be recorded on the photographic paper, and 
this magnet was several times thrown off its balance, The 
horizontal-force magnet was more violently disturbed at the 
very commencement of the storm than at any subsequent 
period. ae ; : 

The remarkable coincidences that are now being discovered 
between these magnetic disturbances and other important 
natural phenomena render it uscful to draw attention to those 
changes in the magnetic force of the earth which present any 
feature particularly worthy of notice. The storm I am now re- 
ferring to is on several accounts the most important that has 
occurred since 1867, and it is to he hoped that some practical 
spectroscopist has had favourable weather during these few days, 
as a magnificent array of solar prominences may not improbably 
have rewarded his interesting labours. 


Stonyhurst Observatory, Oct. 23 S. J. Perry 


Circular Rainbow 


BrING, in company with a friend, Mr. Fall, on the east peak 
of the Bercean (3,640 ft.) on the 25th inst., a circular rainbow was 
visible at 2.30 P.M, upon the upper surface of light white clouds 
that drifted from S. up the rocky valley.which was E. of where 
we stood—though the true wind was W. and moderate, The 
sky was almost of the richly dark Italian blue, across which a 
few clouds (cirrus) slowly passed. 

When first seen the diameter of the outside of the circle was 
10°, but it increased gradually up to 15°. The colours of the 
“bow,” which was somewhat less than 1° in width,—were the 
same as in the common rainbow, and very vivid. When we were 
a few yards apart, each saw only his own figure within the circle, 
large and well defined, so that the movement of an arm became 
visible. Before long the shadow of the mountain on which we 
stood invaded the lower portion of the circle, depriving it of its 
colour, but not always destroying its continuity ;—and my I'gure 
remained complete even where the continuity was destroyed. 
Light clouds passed across the sun, causing a partial, rarely a 
complete, disappearance of this most beautiful phenomenon, 
which we watched with great interest for twenty-six minutes— 
how long it had existed before 2.30 I know not. 

M. MoGGRIDGE 


Earth Currents and Sun-spots 


In the last number of Nature there appears a letter 
from Mr. W. H. Preece respecting the recent occurrence 
of clectric storms of considerable intensity; and in connec- 
tion with this interesting subject it may be worth while re- 
lating that the solar spots have lately (that is to say, during the 
last few weeks) been larger than usual. One of them attained 
great proportions, and was distinctly visible to the unassisted eye 
(on October 15) through a fog which partially obscured the sun's 
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intense light. On the date mentioned this spot had completed 
about one-half of its transit across the solar disc, and it is remark- 
able that on the same day the electric storms attained their maxi- 
mum, and ‘‘the interrnptions to business were serious,” as 
remarked by your correspondent. The spot referred to was not 
so large as several which appeared dnring the two preceding 
years, but exceeded in magnitude any of those which have come 
under my observation during the present year. It disappeared 
from the sun’s western edge on about the 21st of October; nt 
just previously to this the spot had been considerably smaller, 
and showed indications of dissolution. The spots now visible 
on the solar surface are not very conspicuous; there are, how- 
ever, two visible of the larger class—one of these is sitnated in 
the north-east quadrant, and the other in the south-east quadrant, 
and they are situate at ahout the same distances from the limb. 
Between these spots there were yesterday two small ones percep- 
tible ranning parallel with the equator. 
Bristol, Oct. 23 WILLIAM F. DENNING 


Measurement of Faint Spectra 


May I suggest, as a supplement to Mr. Capron’s clever 
arrangement for spectral measurement, a method which | have 
found useful with faint spectra. It is that a part of the slit 
should remain fixed, while the upper or lower half, or the middle 
only, shonld be movable. In this way two images of the spec- 
trum are formed, one of which may be made to move over the 
other like a vernicr; and thus any line may serve as an index, 
when, from want of light, it would be impossible to see the brass 
points. We obtain in this way many of the advantages of Zoll- 
ner’s reversion spectroscope. 

With such an arrangement, and with an embossing edge 
atiached by a spring to the movable slit, so as fo register on a 
card when pressed, I have succeeded in making several tolerable 
measurements of the faint auroral bands, which it was difficult to 
perform by direct comparison. It is, of course, necessary to have 
at least one line of known position in the field. 

North Shields, Oct. 22 llznryY R. PROCTER 


Merrifield on the Deviation of the Compass 


WiLt you kindly pardon my again troubling you with an 
explanation ? 

Last week, seeing what I considered a harsh review of my 
little book, in NaTurg for Oct. 17, [, in the midst of my work 
and the heat of the moment, penned a reply to my reviewer, 
without thinking more of the matter. ‘To-day, whilst giving a 
lesson on the snbject to a pupil, I saw my error ; and I beg to 
plead guilty to that ‘‘looseness” which has led to inaccuracy in 
the passage quoted from page 52. Instead of ‘‘deviation” I 
meant, and shonld therefore have said, ‘‘ Vertical iron shows the 
same indirect magnetic force,” &c., and to my class 1 have 
always used these words. I nowtender my apology to my re- 
viewer for my hasty letter, and beg to thank him for pointing out 
this ‘looseness and inaccuracy.” I trust you will make this 
letter as public as my last. JOHN MERRIFIELD 

Navigation School, Plymouth, Oct. 26 


Rainfall in Bombay 


As it may interest some of the readers of NATURE to know the 
amount of rain which fell on one occasion during the heavy mon- 
soon rains which recently occurred at Bombay, and which I 
regret to sce in your Notes had so disastrous an effect upon the 
library of the Asiatic Society, 1 quote the following from a 
letter which I have just received from my friend Mr. C, Chambers, 
F,.R.S., Director of the Colaba Observatory, dated roth Sept., 
1872. 

“Just a weck ago we were treated to 7-20 inches of rain in twe 
hours, which is nearly twice as heavy as I have known before, 
z.¢., had personal experience of.” 

In order that we m y form some idea of the enormous amount 
of the downpour, we must imagine the whole rain which has 
fallen in this neighbourhood since June 8, to have been concen- 
trated in the time named ; or, perhaps, better still, tosuppo:e that 
the heaviest part of the shower which fell about half-past twelve, 
on the 3rd inst., and lasted for seven minutes, had continued for 
two hours. 

Mr. Chambers was some time ago much troubled by the 
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presence of foreign matter, apparently dust, in the interior of his 
magnetic instruments, Ife now writes :—‘‘In NATuRR, vol. vi. 
p. 296, Fig. 2, is athing very like the organic functions I speak 
of as being seen on the knife edge and plane of the vertical force 
manetograph. I have described it as looking like the ‘ inter- 
Tacing tea Jeaf stalks,’ doubtless it was beginnings of life.” 

(an any of your readers state if it is probable that such objects 
are to be found in the place he names, 


ew Observatory, Oct. 23 G, Marius WHIPPLE 


THE APPEAL FOR SKELETONS OCF WILD 
ANIMALS 


J AM glad to see that Mr. Moseley has started the 

question of the acquisition of skeletons of wild animals, 
a subject which has hitherto been too much neglected by 
those who have charge of museums. Mr. Moseley might 
have put his casc more strongly than he has done ; for 
not only are the two museums he mentions destitute of 
skeletons of the wild specimens of the larger /vdzde, but, 
so faras I know, no European museum possesses more 
than skulls. Possibly there may be an entire skeleton in 
the very rich museum of Leyden, but there are none in 
the British Museum, nor at Paris, nor Vienna, so far as I 
have been able to examine those collections. We are 
better off at Camoridge, for we not only have a consider- 
able series of skulls of tigers, leopards, and the so-called 
“maneless” lion of Guzerat, but a fine skeleton of a 
Puma (Felts concolor) sent home from Florida in excel- 
lent condition by one of that much-abused class, “ sports- 
men.” 

There is, however, a subject even more important 
than the acquisition of foreign animals, namely, the col- 
lection of a good serics of skeletons of different ages and 
sexes of all the European mammals. This is no easy 
matter, even in the case of the commoner species. We 
have only lately succeeded in acquiring an adult skeleton 
of the Red Deer (Cervus elaphus) ; but the one we have 
obtained (through the kindness of Mr. Balfour, of Trinity 
College) is an adult Royal stag, so finc as to be worth 
waiting any length of time for, Again, how many 
museums possess a skeleton of the brown bear of Europe, 
or the lynx, or the glutton, or the wolf, or even really 
good skeletons of such comparatively common animals 
as the badger, the otter, and the numerous small l’7ver- 
ride@? And yet the bones of these occur more frequently 
in turbaries than do those of the extinct #e//d@ in caves, 
while they are certain to become extinct from the pressure 
of civilisation and the consequent restriction of their 
range, far sooner even than those large animals which are 
directly persecuted, as tigers are in India, 

I find it easier almost to get skeletons sent from abroad 
than to have them collected in England. Any gentleman 
who unites with love of sport a knowledge of natural 
history—no uncommon combination—willoftensend home 
considerable collections, and take great trouble to procure 
the different animals that he has been asked to look for. 
Such a collection we have just received from Lord Wal- 
singham (of Trinity College), formed by him in North- 
west America. It mcludes complete skeletons of Ovzs 
montana, Antilocapra americana (Pronghorn), white- 
tailed stag, mule deer, black bear, beaver, martin, besides 
a series of separate skulls. Last year we got an Ofaria 
from San Francisco, one of the herd which the intelligent 
citizens of that capital are wise enough to preserve, and a 
musk-ox from the German North-Polar Expedition. In 
short, there are few animals that may not be acquired by 
energy and perseverance; and travellers in distant 
countries are fond of showing that they have not forgotten 
their old university ; but it is infinitely more difficult to 
induce gentlemen, or their keepers, in England or Scotland, 
to collect the wild animals that still linger in their pre- 
serves; and this is the direction in which I venture to 
think an effort should be made. 
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The “directions for preparing skeletons” given by 
Mr. Moseley are excellent, Allow me to make one 
or two additions to them. It is most important to 
note the sex of each animal, with the locality in 
which it was taken and the date of its capture. I 
do not recommend the soaking of the carcase in water 
after the muscles have been removed. It loosens the 
ligaments, and makes the after-process of drying more 
difficult—a process which is difficult enough in Europe, 
especially in mountainous districts. Moreover, it is diffi- 
cult to find a suitable place to do it inabroad. I find the 
colour of the bones not seriously affected by the non- 
extraction of the blood, ‘The skeleton may be packed up 
before it is quite dry if sawdust be substituted for hay or 
straw. Pine sawdust is especially good for this purpose, 
It is very fine, dry, and slightly antiseptic. 

Museum, Cambridge, Oct. 2 


J. W. CLARK 


LHE ZOOLOGICAL STATION AT NAPLES 


INCE the last notice given in NATURE,* the building 

is almost finished, and all endeavours are now con- 

centrated upon the arrangements of the interior. Two 

more months, and the fifty-three tanks of the public 

aquarium will be ready to be filled with the clear and 
limpid water of the Mediterranean. 

The upper story receives still more attention. My plan 
of letting the tables having met with great applause from 
all sides, has worked some changes in the general arrange- 
ments of the rooms. The room previously intended for 
the library has been added to the great laboratory, which 
now measures 40 ft. in length, 25 ft. in breadth, and 24 ft. 
in height. 1t has three great arched windows 20 ft. 
high and to ft. broad, tothe north, and three smaller ones 
looking into the small light-court in the centre of the 
building. The former three windows will give light to 
six microscopic tables, whilst the three smaller windows 
will yield enough light to three tables fitted up for com- 
mon anatomical work. In the centre of the laboratory 
a wooden stand will be placed, 27 ft. in length and 8 ft. in 
breadth, and having three stories. This stand will bear 
tanks of different sizes—the lowest story the heaviest, the 
upper the smallest. The latter will be moveable, so as to 
allow close inspection on the working table. Each of 
them will receive a small current of sea‘ water,jand will 
have its own outlet, so as to isolate completely its contents 
irom the neighbouring tanks. There will be plenty of 
room for some sixty or eighty tanks. The water running 
out of them is collected, and runs down into the tanks of 
the public aquarium. Four doors unite the laboratory to 
the three adjacent smaller rooms, which are provided 
each with a working table and with tanks, whilst the 
fourth door leads to a corridor and to the staircase. A 
gallery all round the walls of the laboratory, at the height 
of fourtcen feet, will furnish room for the library. Two 
small staircases unite it to the floor of the laboratory, and 
four narrow doors to four adjacent small rooms, of which 
two may be used as reading-rooms for making notes, &c. 
It will be absolutely forbidden to take any book out of 
the building. 

On the same floor as this great morphological laboratory, 
the physiological one is to be found; indeed the door 
which opens to the corridor leads also immediately to the 
room destined for this purpose. lts length is 20 ft. by 
14 ft.; it has several glass doors to the west, opening upon 
an ante-room as wide as the room itself, and which, in case 
of need, can easily be transformed into a laboratory, thus 
enlarging the physiological laboratory to double its present 
size ; it has a separate tube, with a constant supply of 
sea-water, and a table for microscopic work. Prof. du Bois- 
Reymond has promised to assist in arranging instruments 
and apparatus for experimental use. 


* See Nature, Vol. v. p. 437- 
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Besides these laboratories, there are rooms with windows 
and glass doors, all capable of being transformed, when 
necessary, into laboratories, for every room has its tube 
with sca-water. But as it is most likely that by-and-by 
extensive collections will be formed, to assist in working 
out a most accurate and detailed fauna of the Bay, or 
even of the Tuscan Sea, these rooms, especially a 
large one on the south side, will at first be left empty. 

Downstairs there is another small apartment on the 
north side, destined for a botanical laboratory, It has 
one large and two smaller windows, thus allowing four 
microscopical tables to be furnished, three ef which will 
be let, whilst the fourth belongs to the botanist of the 
station, who is to be engaged next winter. In the base- 
ment two series of store-tanks will be placed, into which 
all the animals will be put immediately after being caught 
by the fishing and dredging expeditions, which will be 
sent out every day, weather permitting. 

The library of the station has received many valuable 
presents. Thus Prof. Allman, Mr. Darwin, Prof. Flower, 
Mr. Gosse, Prof. Huxley, Mr. Gwyn Jeffreys, Sir John 
Lubbock, and Prof. Owen, have promised or sent their 
biological works ; and German publishers, such as Georg 
Reimer of Berlin, and Braumiiller of Vienna, have joined 
Engelmann, Vieweg, and Fischer, in offering all their bio- 
logical publications. A catalogue is being prepared, con- 
taining a complete list of the actual state of the station 
library. 

By the kindness of Mr. Gwyn Jeffreys, dredges have 
been procured of the best pattern, such as that experienced 
zoologist recommended ; boats have been built for special 
dredging purposes, and everything also is being prepared 
to render the station as efficient as possible. 

We hope in our next article to give some information as 
to the relations, into which the new institute has entered 
with governments and learned bodies. Here we may still 
be allowed to point out, that since the foundation of the 
Naples station has been taken earnestly into hand, similar 
endeavours have been made both in Austria and France. 
In both countries the Government has been asked to 
establish Zoological Laboratories on the coast. We have 
still to wait the results of such demands. 

Naples, Oct. 24 ANTON DOHRN 


VESTIGES OF GLACIAL ACTION IN NORTH. 
EASTERN ANATOLIA 


I N apaper dated some months back* I gave an abridged 

notice of some traces of ice-action, referable to the so- 
called epoch, in the central plateau of Asia-Minor. A 
journey undertaken this summer through the north-eastern 
districts of the peninsula has enabled me to observe seve- 
ral othcr phenomena of the same class, and to determine 
in some measure the extent and degree in which that pro- 
longed depression of temperature affected this region. 

My route traversed an extensive but rarely visited tract 
of country, that, namely, of the great Chorok, or Harpagus 
river-valley from Beyboort to Artween, and the mountain 
Jands that extend beyond that valley east and north up to 
the frontier of Russian Georgia, returning by the Black 
Sea coast. The space thus explored extends from long. 
40° to 44° E., and from lat. 40° to 42° N. 

The valley of the Chorok river, for a distance of about 
120 miles—that is, from the neighbourhood of Beyboort to 
that of the town of Artween—runs almost parallel with the 
sea-coast in an E.N.E, direction, and is separated from 
the basin of the Euxine by a lofty chain of mountains, the 
higher peaks of which reach an altitude of 11,000 feet 
above the sea-level, and even more. The whole long and 
narrow strip of land bears the name of Lazistan, or country 
of the Lazes, a Mingrelian tribe, mentioned by Strabo as 
tenanting the same region in his time. 

* See NATURE, vol. v. p. 444 


Near Artween, long. 42,°the valley turns sharp to the 
north, and finds its way through a narrow and precipitous 
cleft to the sea. 

The southern side is determined by the highlands which 
form the watershed between the tributaries of the Black 
Sea and those of the Persian Gulf; but farther east the 
same range, deflecting somewhat to the north, unites with 
the prolongation of the Lazistan mountains, and acts as 
watershed not only to the already-mentioned streams, but 
also to those of the Caspian, which it separates from the two 
other fluvial systems. Farther on the Russo-Georgian 
frontier follows its eastern slope. 

Returning to the Chorok valley—one might almost call 
it trench—I may as well notice that its height above sea- 
level at Beyboort is about 5,000 feet, and at Artween only 
1,000 feet, whence the extreme rapidity of the river, suit- 
ably named the Harpagus, may be inferred. The geo- 
logical character of the mountain chains on either side is 
extremely varied. Cretaceous and Jurassic strata have in 
both been extensively superimposed on the plutonic rocks 
that frequently pierce through and form the higher ranges ; 
volcanic formations, less ordinary in the southern chain, 
are of frequent recurrence in the northern. Indeed 
the Lazistan mountains, where they dip into the sea, are 
almost wholly volcanic in structure. Large tracts of a 
metamorphic character also occur, but more on the nor- 
thern than on the southern side. 

Roads, in a European sense of the word, throughout all 
these districts, there are none; even a tolerable horse- 
track is only an occasional luxury. Hence my entire tour 
was performed partly on horseback at walking pace, 
partly on foot; so that I had full opportunity for the 
most leisurely observation. My route first followed the 
southern side of the Chorok valley for about seventy 
miles, then the northern for about fifty more, after which 
I traversed the eastern highlands to the Russian frontier, 
a distance of about 160 miles, then turned north till I 
reached the Black Sea coast, along which I returned. 

And having now given these summary indications, 
which the nature of the country, scarcely ever visited by 
Europeans, and in general very little known, seemed to 
make necessary, I will now proceed jto the account of the 
principal phenomena referable to the glacial period. 

While travelling at an altitude varying from 3,000 to 
7,600 feet according to the exigencies of the route along 
the southern side of the valley—that is, on the northern 
slope of the Euphrates watershed—I crossed three large 
moraines, two of them descending from the slopes of 
Charmeli Dagh, a lofty granite ridge, streaked with snow 
all through the year. Their lower extremity was at about 
5,000 feet above sea-level, their upper origin attaining 
nearly 8,000 feet. The mountain sides here are Jurassic 
or limestone ; but the broad streams of angular blocks 
that follow their depressions were almost exclusively 
granite of the same kind as that which forms the mountain 
wall above. Where, however, the general altitude of the 
chain does not exceed 7,000 feet, as is occasionally the 
case, no moraines are to be observed, though large angu- 
lar boulders are not uncommon on the broad ledges. 
The upper mountain lines are invariably rounded, and, as 
it were, smoothed off; the sides marked with scooped 
depressions much too wide for their depth to be attri- 
butable to torrent action; low down in the valley the 
slopes terminate in rifted precipices. 

That the epoch to which these moraines belong was 
posterior to that of the volcanic action which, though long 
since extinct at the surface, has left so many traces along 
the north-eastern coast of Asia~-Minor, was rendered in 
one instance sufficiently evident by the constituents of a 
broad stone-ridge which I crossed near the highest point 
of the mountain chain, a little to the east of Erzeroom. 

Here, at an elevation reaching to upwards of 7,000 feet, 
the ordinary Jurassic strata were interrupted by a volcanic 
outbreak of several miles in extent, like a huge patch of 
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black lava and scorice extending far up the monntain side, 
wherc traces ofa large crater were still observable. Above, 
toa height of full 9,000 feet, towered the granite peaks, and 
here, reaching down towards the valley, a wide moraine 
traversed the road. It was mainly composed of volcanic 
fragments, though mixed with blocks of granite; and 
must consequently have been formed at a time when the 
volcano had not only existed, but had also ceased its 
action. 

Toassure myself of the true character of the phenomenon, 
I quitted the path and rode up and along the stone-stream 
to a considerable distance, til] in fact my horse could no 
longer make his footing sure ; and I had fully convinced 
myself that the moraine was the result of glacial action 
alone, not of torrents or weather action referable to more 
recent times. 

Not far on I had to traverse the pass called Keskeem 
Boughaz, or, the entrance of Keskeem ; this latter being 
the name given to the district on either side of the lower 
Chorok valley. The road here reaches an altitude of 
8,200 feet ; yet is far overtopped by the granite range of 
Tortoom, even now streaked with perpetual snow, to the 
south. Here again I observed a large moraine, winding 
down from the upper ridge ; while the first plateau of 
Keskeem, about 7,400 feet above sea-level, into which I 
next descended, was strewn capriciously with large granite 
boulders, many ten or more feet in diameter. Another 
volcanic tract succeeds, where the path winds along a 
valley hemmed in by gigantic cliffs of black lava, dashed 
with blood-red porphyritic stains. From this point my 
track followed a level too low to permit of expecting or of 
finding any further glacial traces in this region. 

Summing up the observations made during this stage 
of my journey, I come to the conclusion that the ice-cap 
of the north-easterly Anatolian watershed, in post-pliocene 
times, must have reached downwards, on the northern 
side of the range at least, to about 7,000 feet above the 
present sea level ; while some of the glaciers issuing from 
it descended to abont 4,500 feet of the same measurement. 
In what degree the sea-level of the entire eastern portion 
of the peninsula has changed—it would seem since the 
epoch referred to—I shall speak further on. 

Two phenomena only remain to be noticed; - one, the 
absence of all organic traces, whether marine or otherwise, 
in these rocks and strata ; an absence which J have heard 
remarked on by the few natives capable of observing 
these things; another, the frequent presence, in the 
moraine or glacial belt, of scratched and striated rocks, 
especially granite. 

Crossing the river, now at its shallowest in the summer 
season, but still containing, at a distance of a hundred 
miles from its mouth, as large a body of water as the 
Thames during high tide at Richmond bridge, my path 
led to Artween, the chief village-centre of these regions, 
along the north-western side of the valley ; that is, along 
the inner slope of the coast range. These Lazistan moun- 
tains form a very lofty, but comparatively narrow ridge, 
of great steepness, and ill adapted to the formation of 
glaciers ; and besides they must have been, even in the 
glacial epoch, exposed to the comparatively mild atmo- 
sphere of the great sea, now represented by the Black Sea 
and the Caspian only, but which then covered so large a 
portion of what is now Russia. 

Here, however, I again found evident traces of the same 
cold period, but written in different characters. Not 
moraines indeed, nor the other analogous appearances in- 
dicated in the more inland district, but signs of alternating 
snows and thaws, of weather-change and water-action on 
a scale much vaster than is possible in the existing con- 
dition of climate, even were the most rigorous winter, such 
as now is, to be succecded by the warmest summer. Wide 
and deep clefts, the work of torrents, yet flowing, but 
dwindled to comparative insignificance ; great sweeps of 
shattered rock fragments down slopes inaccessible from 


their steepness, due to frosts of a severity unknown at 
this day, followed by corresponding thaw ; and every 
mark of climatic disintegration, much beyond, though 
in kind similar to, that which these crags now 
undergo. And lastly the water level of the Chorok 
itself, judging by the eroded shelves and like indications 
left here and there in the cliffs along its shores, must have 
been from fifteen to twenty feet above its actual level; a 
circumstance which can scarcely be attributed to other 
causes than the melting of great supplies of iceand snow; 
since there is no reason whatever to suppose that any con- 
siderable diminution in the forest growth around has 
taken place from the earliest to the present times. 

That there really was such a difference between the 
glacial conditions of the Lazistan, or coast mountains, 
and those of the inland watershed in the epoch alluded 
to, is in a measure confirmed by their actual state. For 
though the Lazistan peaks considerably surpass in height 
those of the southern chain, being some of them above 
11,000 feet in elevation, whereas the others average from. 
9,000 to 10,000 only, yet snow lies all summer through on 
the latter, much more abundantly than on the former ; 
while on the other hand the annual quantity of rain and 
snow that in the winter months of the year fails on the 
Lazistan mountains is at least the double of what is 
apportioned to the southern or Armenian chain. A 
depression of 15° to 20° centigrade in the avcrage tem- 
perature of the year, would now to a certainty cover the 
latter with glaciers, while it would furrow the former with 
torrents of the first magnitude. 

Leaving the Chorook valley, my road—or track, to 
speak more properly, for road in our sense of the word 
there was none—led north-east up to the great water-shed 
already often mentioned, and which here, turning north- 
wards also, separates from each other not the Black Sea 
and Persian Gulf river systems only, but a third also, that 
of the Caspian. For about forty miles my journey, though 
passing through a district abounding in other geological 
phenomena of great interest, yet supplied me with none 
of the class to which these notes specially refer, for the 
reason that it lay wholly along valleys and throngh ravines 
often below 4,coo feet in sea elevation, and never exceed- 
ing that height. But at the Karanlik Dagh, or Mountain 
of Darkness, so called either from the black and dense 
fir forests that clothe its sides, or from the thick mists 
that hang for months along its middle slopes, and at a 
point as nearly as possible opposite the extreme north- 
eastern angle of the Black Sea, here about fifty miles 
distant in a direct line, I began at last the ascent of the 
main ridge, the backbone of the land. While slowly 
climbing the limestone ledges of the mountain, and at the 
height of 6,400 feet, I here once more found athwart my 
way a colossal moraine, formed of worn granite blocks 
and partly overgrown with forest, descending from an 
overtopping height, which I afterwards ascertained to be 
about 8,000 feet. But before we reached it 1] traversed 
an intervening ledge, 7,300 feet above the sea, composed 
of granite rocks, worn and marked with unequivocal ice 
action, though now wholly bare of snow. A valley divided 
this ridge from the highest of all, that called Penek, 
up which a difficult track, called the ‘‘ Egri Yokoosh” or 
“ crookedascent”—and it well deserved its name—brought 
us at last, landing us ona cold, undulating granite plateau 
of 9,000 to 9,500 feet in elevation. Here and there its 
depressions were scooped out into deep little oval lakes, 
full all summer through of clear blue water, and looking 
the very memorials of vanished ice; while the gently 
sloping sides of the plateau itself were strewn with boul- 
ders of every size and shape, but all granite, seemingly 
brought there from the higher peaks of the Penek chain, 
about five miles off. Nor did these boulders c ase to 
occur, sometimes in greater abundance, sometimes less, 
till we reached the great basin of Ardahan, near the 
sources of the Kur, or Cyrus river, here a slender stream, 
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on its way to join the Araxes, and enter with it the Caspian 
Sea. 

The height of the Ardahan plain is 6,500 feet; it is, 
but for a very gentle easterly slope, an absolute water-like 
level ; the battom of this lake basin, for such it certainly 
was, consists of deep alluvial soil, mixed with detritus and 
large boulders ; the sides are all rounded and smoothed 
off in gentle slopes, and bear every mark of having been 
long ice-covered. They are of various altitudes, but all 
alike. J climbed one of the lateral plateaus, at the north- 
eastern corner of the plain, till 1 had reached 2,000 feet 
above the Kur stream ; boulders everywhere. 

These plateaus stretch east to the Russo-Georgian 
frontier, about twenty-five miles distant. They contain 
many notable lakes, some of which I visited ; that called 
Childer, in particular, is about ten miles in extreme 
length by eight in breadth. Its surface is 6,700 feet 
above the sea, and it is encased in mounded hills, like 
those already described. The natives declare its depth 
to be unfathomable, and, somewhat inconsistently, affirm 
that a submerged city exists below. But a clever Beg, or 
Chief of the neighbourhood, a friend of mine, had the 
curiosity to sail across it in every direction, sounding the 
bottom, and assured me that its greatest depth, near the 
northern extremity, did not exceed twenty-two fathoms, 
while he added, laughing, that of the buried city his linc 
had discovered for him no trace. Karzach lake, not far 
off, a square-shaped sheet of water about four miles in 
extent each way, scems to be stilll shallower ; while Tch 
Lake, as it is called, close by which my road passed, is 
now a mere marsh, though of considerable dimensions. 
Like the other two it has left, however, on its banks the 
marks of having been once much deeper and wider than 
at present. The plateau on which these lakes are situated 
continues, with alternate elevations and depressions, but 
always bearing the features already described, for about 
thirty miles to the north, till, having reached its greatest 
altitude in Kel Dagh, a mountain about 11,000 feet high, 
it begins to descend step by step to the plains of Georgia 
and the Black Sea. From this point its whole character 
changes, rifts, abrupt precipices, and narrow gorges 
taking the place of the rounded undulating outlines it 
bore farther inland. Nor is any further trace of boulders 
or moraines to be seen, at least below an elevation of 
nearly 8,000 fect. 

It isto be remarked that this entire range, like the 
central Anatolian watershed, is almost uniform in its 
geological composition; Jurassic on its lower slopes; 
granite above. One only exception here occurs, and that 
is along the deep and rapidly descending chasm through 
which the torrent Kur finds its way ; a chasm traversing 
the plateau in its greater width, from the basin of Ardahan 
tothe Russian frontier. Its sides, and the rock in its 
neighbourhood to, in some places, a considerable extent, 
are volcanic, 

My return route, from the Russian frontier near the 
well-known river Phasis, now the Rion, to Trebizond, lay 
along the coast ; thus affording me excellent opportunitics 
for studying on the northern or sea-side the same Lazistan 
mountain-chain, which I had already, in some measure, 
examined on its mainland or inner slope. Rarely stratified, 
its formations are most often volcanic, or metamorphic, 
gneiss and shale, with granite above. But if the inner 
and sheltered side had shown, as I have already noticed, 
no direct trace of glacial action, still less could I expect 
to discover any such on the outer or sca slope. However 
this generalisation was interrupted by one remarkable 
exception. 

High up in the Lazistan mountains, about half way be- 
tween Trebizond and Batoom, is perched the almost 
inaccessible district of Hamshun, a highland region 
tenanted by a colony of wholly different origin from the 
Mingrelian population around them, namely Armenian, 
though now all professing, not over-zealously, the 
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Mahometan system. How or when they came there, no 
record tells. This district I resolved to visit ; and three 
days of such breakneck scramble as even Turkish moun- 
tain-tracks had never before afforded me, brought me into 
the very centre of Hamshun. 

Here, at the modest height of 6,900 feet above the sea, 
I stood on a granite-strewn plateau, thinly green with 
grass, sheltered from the sea by a tolerably lofty series ot 
peaks on the N.W.; and backed to the S.E. by the 
tremendous jagged cliffs, blackish granite dashed with 
white snow streaks, else naked in all their savageness, but 
known by the uncouth names of Onoot Dagh, Alti Par- 
mak Dagh, Jamookh Dagh ; and, towering over all in 
startling resemblance to the Alpine Matterhorn, only more 
fantastic if possible, in its precipitous isolation of peak, 
Verehembek Dagh, rising full 12,500 feet above the sea, 
from which it is visible at a distance of about a hundred 
miles ; a natural and unmistakeable beacon to the sailar. 
The plateau itself was about forty miles in length; and 
irregular in breadth ; its surface too mounded, and often 
jotted over with boulders, But just as my track led near 
under the base of Verehembek, at an altitude of 8,300 feet, 
it crossed a large broad moraine, descending from the 
higher slope, and having its base in a broad bare valley 
not far below ; thus indicating that here too, at the highest 
and widest part of the Lazistan chain, perpetual ice had 
once existed in sufficient quantity to furnish at least one 
glacier. But, if warrantable conclusions can be drawn 
from a single instance, the limited ice-cap of the Hamshun 
highlands extended no farther down than 8,500 feet at 
most, perhaps 9,000; thus differing by a line of one to 
two thousand feet from the glacial covering of the inland 
range. 

What correctness there may be in this as in my other 
conjectures, I, of course, cannot well estimate : but I have 
now recorded the chief phenomena of this nature noted 
by me in these regions ; it is for those more versed in such 
matters than myself to read their meaning aright. 

Of the volcanic phenomena in the Lazistan or coast- 
chain, I shall say nothing here ; that subject requiring, 
from its very copiousness, to be treated apart. But there 
is one fact connected with it worth noticing, as a corollary 
to what I have written; though a mere notice is all that 
can be given it for the present. It is, the elevation or 
depression of the south-east of the Black Sea coast, 

In a former paper I remember having remarked that, 
judging by the actual position of an old river bar, as also 
by the height of certain cavernous excavations in the 
neighbouring cliffs, 1 am inclined to think that the coast 
near Trebizond itself has been raised to an elevation of 
about twelve, perhaps fifteen feet in post-glacial times. 
Havimg now ridden along the entire shore up to the mouth 
of the Phasis, I remark that the traces of similar uprising 
during, certainly not earlier than, the same period, as 
written on cliffs now a considerable way inland, on 
estuaries evidently prolonged, and on crags, still as 
before, coming sheer down into the sea, but wave-marked 
higher up than the possibility of the most violent storm 
could now effect ; all these would seem to indicate that 
the same rising has been continued along the entire 
easterly line of coast, though not to an equal degree ; the 
greatest elevation appearing to have taken place exactly 
at the south-eastern angle of the Euxine, near Batoom, 
from which point east and north it would gradually have 
diminished. West of Trebizond again it distinctly,—if 
traces of the kind mentioned be not misleading,— 
diminishes ; till at, and to some distance west of Cape 
Jason it not only ceases, but is exchanged for a depres- 
sion of the coast several feet. eight or ten seemingly, below 
its former level. Farther west again a slight rise would 
appear to have taken place ; but allowance must be made 
for the effects of currents, which are very strong all along 
the coast. 
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THE SOURCE OF SOLAR ENERGY 


AML incandescent hodies shrink rapidly if permitted to radiate 

freely, the rate being nearly proportional to the degree of 
incandescence, The enormous temperature maintained at the 
surface of the sun must therefore produce rapid shrinking, al- 
though we do not know the rate by actual observation, We 
know, however, what amount of mechanical energy the sun parts 
with in a given time, and we know the size and the specific 
gravity of the solar mass. 

Demonstration is not needed to prove that motion of the 
particles within a spherical body towards the centre caused by 
attraction, develops a certain amount of mechanical energy 
resulting in the generation of heat within the mass. Nor is it 
necessary to show that the fixed relation between heat and 
energy enables us to determine the extent of contraction pro- 
duced by gravitation, during cooling, if we can ascertain the 
amount of heat radiated in a given time by a sphere of known 
size and specific gravity, With reference to the sun, the elements 
thus specified are of the following magnitudes :—Heat radiated 
per minute, 312,000 thermal units from one square foot of sur- 
face ; diameter, 852,584 miles ; specific gravity, 0'250 compared 


to that of the earth, or 5°50 x 0'250 = 1°37 o1 water. Hence 
assuming that the mass is homogeneous, the weight of one cubic 
foot of the matter composing the sun will be 62'5 x 1°37 = 85°6 
pounds. It will be seen presently that, in case the sun’s mass is 
not homogeneous, the want of homogeneity will not materially 
affect the question of attraction and the resulting energy. At 
first sight it would appear that no probable amount of contrac- 
tion of the sun could develop by gravitation towards the centre 
an amount of dynamic energy of 312,000 x 772 = 240, 864,000 
foot-pounds per si2ute for each square foot of the solar surface. 
Yet, so vast is the mass contained in a spherical pyramid, the 
base of which is one square foot and whose length is equal to the 
sun’s radius, that a very small longitudinal contraction suffices to 
develop by gravitation towards the sun’s centre the stated 
enormous dynamic energy. It will be readily understood that 
the energy developed by the shrinking of a spherical pyramid, 
the sides of which are sectors of the great circle of the sun, will 
represent accurately the energy produced by the shrinking of the 
entire mass. And, in view of the great dimensions of the 
sun and the formidable array of figures involved in the 
computation of the energy exerted within the entire sphere, the 
advantage of considering only the mass covered by a single 
square foot of the solar surface will be evident, 


Let JAS, | 


Fig. 1, represent the great circle of the sun, a 7 a’ the spherical 
pyramid referred to, and Fig. 2 the said pyramid drawn to a 
larger scale, its axis being divided into ten equal parts. It is 
proposed to ascertain what extent of longitudinal contraction of 
the spherical pyramid @ a’ is necessary to produce an amount 
of dynamic energy corresponding with that developed by the 
radiation from one square foot of the solar surface in a given 
time. The investigation will be somewhat facilitated if we com- 
pute the amount of energy developed bya definite contraction of 
the sun’s radius, say one foot. Let us therefore suppose that 


aa’, the distance of which is CEE X 5,280 = 2,250,821,760 
2 
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feet from m, has fallen through a space of one foot, the interme- 
diate points 4, ¢, @, &c., participating proportionably in the fall. 
Assuming that the solar mass remains homogeneous during the 
contraction, it follows from Newton’s demonstration (‘‘ Prin- 
cipia,” lib. i. prop. Ixxiii.) that since a particle just within the 
circumference of the sphere at @ is ten times farther from the 
centre than a particle at 7, the former will be attracted towards 
m with ten times greater force than the latter. It will be readily 
perceived that, for a given movement towards the centre, the 
quantity of matter put in motion at @ will be greater than at 7, 
in the ratio of the squares of aa’ and /1, or 100: 1. I{ence, in 
accordance with the demonstration referred to, a given radial 
depth of the solar,mass at a will exert a force towards mw 
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IO ¥ 100— 1,000 times greater than an equal radial depth at /. 
Tut, in computing the dynamic energy developed by the shrinking 
of the sun, it must be borne in mind that a particle at @ falls 
through a distance ten times greater than a particle at/ The 
lenath of the ordinates of the curve f/, Fig. 3, representing the 
ratio of dynamic energy developed at the respective distances 
feum the sun’s centre, has been calculated accordingly. A cur- 
sory examination of Fig. 2 can scarcely fail to lead to the con- 
clusion that the mass composing the smaller sections of the 
spherical pyramid towards the centre of the sphere, will be at- 
tracted by the larger mass composing the sections towards the 
circumference. Newton has disposed of this question by a geo- 
metrical demonstration which, considering the form of the 
attracting mass, and the extreme complication arising from the 
varying direction and unequal magnitude of the attracting forces, 
may be regarded as one of the most elegant of his masterly de- 
monstrations of important propositions and theorems. It will be 
evident on reflection that, unless it can be proved that a particle 
at P is not attracted by any portion of the mass contained within 
the outer spherical superfices 7 A°S and the interior spherical 
superfices Pf, the mass composing the sections near the base of 
the spherical pyramid will exert the disturbing attraction before 
alluded to. Our demonstration of the energy produced by the 
attraction of the matter within the sun, during shrinking, falls to 
the ground, unless it can be shown that every particle composing 
the spherical pyramid is in perfect repose as regards the attrac- 
tion exerted by exterior particles. Tle great geometer thus 
establishes that repose : Let 7 / AZ he a spherical superfices, 
and P a corpusele placed within.* Through / Jet there be 
drawn to this superfices the two lines 77 A, /Z, intercepting very 
small ares ///, A°Z; and because the triangles HP/,ZP A 
are homogeneous, those arcs will be proportional to the dis- 
tances /7/, ZP; and every particle at 77 and AZ of the 
spherical superfices, terminated by right lines passing through 
?, will be in duplicate ratio of those distances. Therefore the 
forces of these particles exertcd upon the body ? are equal be- 
tween themselves. Tor the forces are as the particles directly, 
and the squares of the distances inversely. And these two ratios 
compose the ratio of equality. The attractions, therefore, being 
made equally towards contrary parts, destroy each other, And, 
Ly a like reasoning, all the attractions through the whole spheri- 
cal supeifices are destroyed by contrary attractions. Therefore 
the body /’ will not be anyway impelled by those attractions. 

Referring to Fig. 3, let us recollect that the ordinates of the 
curve #/do not indicate the force exerted by mere attraction. 
As already stated, their length represents the dynamic energy 
developed at definite distances between the centre and the cir- 
cumference of the sphere. The energy actually produced is 
represented by the superficies of/, while the rectangle op? 
represents the energy that would be called forth if the force ex- 
erted at every point of the axis of the spherical pyramid were 
the same as that exerted at aa’. Our space will not admit of 
introducing the calculations by which the energy represented by 
the ordinates of the curve f/ have been computed. It will be 
proper, however, to call attention to the fact that the energy 
exerted at each of the divisions of the base line ¢/ is definite ; 
hence the length of the ordinates is exact. Calculations based 
on the data thus furnished show that the superficies of/ is 
a°20015 of the superticies o fu 4. 

We have before stated that the want of homogeneity of the 
solar mass will not materially affect the amount of energy de- 
veloped by the gravitating force during the sun’s shrinking. 
Referring to the several figures, it will be seen that the energy 
exerted at a point half way from m, viz. ordinate 5, is 00625, 
or 7); of that exerted at aa’; and that the energy developed by 
the mass contained within the spherical pyramid / § amounts 
to only ;/; of that developed by the gravitation of the mass con- 
tained within the spherical pyramid a 72a’. Nowthe volume of 
the spherical pyramid /7 § represents that of a sphere the dia- 
meter of which is ene half of the sun, while the spherical pyra- 
mid @ a’ represents the volume of the entire solar mass. The 
energy resulting from the gravitation of the central spherical 
mass / / being thus only ;'; of the energy exerted by the spheri- 
cal mass 7 A‘S, it will he perceived that the degree of density of 

* Sir Isaac Newton, in his demonstrations relating to spherical bodies, 
supposed these to be composed of an infinite number of spherical superficies 
the thickness of which he thus detines:—“ By the superficies of which I 
here imagine the sohds composed, I do not mean superficies purely mathe- 
matical, but orbs so extremely thin that their thickness is as nothing; that 


is, the evanescent orbs of which the sphere will at last consist, when the 
ae of the orbs is increased, and their thickness diminished without 
end, 
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the matter towards the sun’s centre will not materially affect 
the result of our calculations founded on perfect homogeneity. 
We may now proceed to ascertain the amount of dynamic 
energy produced by the assumed shrinking of the axis of the 
spherical pyramid @ 2a’. [laving already demonstrated that 
the said energy will be o-20015 of that produced by the gravita- 
tion of a homogeneous mass, the section of which is one square 
foot extending from the; surface to the centre, it only remains to 
determine the weight of one cubic foot at the surface of the sun, 
The specific gravity of the solar mass being $5°6 pounds per 
cubic foot, while the sun’s attraction is 27°2 times greater than 
terrestrial attraction, the weight of one cubic foot at the solar 
surface will be 27-2 x 85°6 2325°3 pounds, Multiplying 
this weight by the sun’s radius expressed in feet, we have, 
2325°3 = 2,250,521,000 = §,240,633,000,000, which product, 
multiplied by o-20015, shows that the gravitating energy of the 
matter contained in the spherical pyramid, exerted during a 
longitudinal contraction of one foot, amounts to 1,048,91 2,000,000 
foot pounds. Dividing this latter product by the solar energy 
per minute, already stated, we find that 4355 minutes, = 3'024 
days will elapse before the energy produced by constant solar 
radiation equals the gravitating energy exerted during the 
shrinking of one foot of the solar radius. The length of one 
year, 365°25 days, being divided by 3°024, we learn that the 
annual shrinking of the sun’s radius amounts to 120°7 feet. The 
foregoing figures prove that, notwithstanding this apparently 
great contraction, a period of 1864 years is necessary to di- 


minish the sun’s diameter -_' as It hardly requires explana- 


? 
tion that this result is reached by dividing the sun’s diameter by 
10,000 times the stated annual shrinking. 

lTelmholtz, in accordance with Laplace’s remarkable nebular 
hypothesis, asserts that the continuation of the original con- 
densation of the matter composing the sun develops an amount 
of mechanical energy capable of generating sufficient heat to 
make good the present solar emission. According to his calcu- 
tions, the sun’s diameter will be reduced ;5455 in the course of 
2,000 years. The practical data assumed by the eminent 
physicist being less accurate than those upon which our calcula- 
tions are based, the discrepancy regarding time, 2,000 years 
against 1864 years, necessary to effect the stated shrinkIng of the 
sun’s diameter, may be satisfactorily explained. It will be well 
to ohserve that the intensity of the radiant heat wdl not diminish 
with the diminished size of the sun. On the contrary, for a 
given area of the solar surface, the dynamic energy produced by 
a given rate of shrinking will be increased, since the mass remains 
the same, while the attraction is inversely proportional to the 
square of the distance from the centre. But the rate will di- 
minish with the contraction of the sphere; hence a shrinking of 
15th of the sun’s diameter, instead of occupying 1,000 X 1864 
= 1,864,000 years, will require somewhat more than 2,000,000 
years. At the end of that period the gravitating energy will 
continue to develop, as at present, an amount of dynamic energy 
represented by 312,000 thermal units per minute for each super- 
ficial foot ; but the radiating surface, z.¢., the area of the solar 
disc, will have diminished in the ratio of 10% to 9%. 

The present maximum temperature produced by solar radia- 
tion on the ecliptic when the earth is in aphelion, being 67:2, 
while the intensity of radiant heat diminishes as the area of the 
radiating surface, it follows that, at the end of 2,000,000 years 
from the present time, the tropical solar intensity will be reduced 

9? X 67°2 
ae 107 
that the earth, in common with the other planets, must ‘‘ creep 
in, age by age, towards the sun.”" But the pace is no doubt so 
slow that our calculations will not be seriously affected ; hence, 
applying the foregoing demonstrations to the past, it will be seen 
that the temperature called forth by solar radiation 2,000,000 
years ago must have been, owing to the greater diameter of the 
Plo 72 

10? 


= 54°4°, unless Prof. Tyndall’s opinion is correct, 


sun at that period, abont = §1° within the tropics. 


Now we are justified in assuming that the 
evaporation ot the sea, and the consequent 
of the atmosphere, modified the stated solar intensity, 
calling forth the luxuriant flora of past ages, which 
geology has made us acquainted with. The computed diminu- 
tlon of solar intensity, 67° - 54 13°, during the next 
2,000,000 ycars will probably be deemed extravagant by those 
who do not bear in mind that the computation must be based on 


increased 
humidity 


* See ‘* Heat as a Mode ef Motion,” p. 499. 
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the assumption that a constant power is heing exerted during 
the stated period capable of developing, as at present, 
the stupendous energy of 240 millions of foot-pounds in 
a single minute, for each square foot of the surface of a sphere 
whose diameter exceeds 850,000 miles. This inconceivable 
amount of work cannot he performed with a less expenditure 
than the motive energy developed by the fall of a mass equal to 
the mass contained in the sun, the weight of which is nearly a 
thousand times greater than the weight of all the planets of the 
system. Obviously a continuous development of such an amount 
of energy is physically impossible, since there is a /#sf to the 
distance through which the weight can fall. Now the foregoing 
demonstration enahles us to determine the said limit, with 
sufficient exactness to prove that although the efficiency of the 
great motor, during the past, may be measured by hundreds of 
millions of years, its future efficiency will be of comparatively 
brief duration. 

Statements relating to the permanency of solar heat, based on 
the assumption that no diminution has been observed during 
historic times, have no weight in view of our demonstration 
showing that a shrinking of 74) of the sun’s diameter can only 
reduce the intensity from 81° to 67°'2, difference = 13°°8, in the 
course of two millions of years. This period being 500 times 
longer than ‘‘historic times” say 4,000 years, it will be seen that 
the diminution of the temperature produced by solar radiation, 


has not exceeded 13S = 0°027, or ns deg. Fah, since the 
00 37 
erection of the Pyramids. 

It will be proper to observe, before concluding om brief 
investigation of the source of solar energy, that, the development 
of heat by the shrinking of the sun, however fully demonstrated, 
leaves the important question unanswered : how is the heat 
generated hy gravitation within the mass transmitted to the 
surface? If the matter within the sun is a perfect conductor 
of heat—a very improbable supposition—that fact alone 
furnishes a satisfactory answer. Imperfect conductivity, on 
the other hand, calls for other means of transmitting 
the energy from within, to make good the encrmous loss 
caused by the external radiation. Besides, the falling of the 
crust at the rate of ten feet per month, attended by increase of 
internal pressure, and probably ejection of gaseous matter, to- 
gether with the disturbance occasioned hy contraction at the sur- 
face, disclose a mechanism of startling perplexity, But the parting 
with 312,000 thermal units for each square foot of the solar sur- 
face, involving an expenditure of kinetic energy fully 240,000,000 
foot-pounds per minute, cannot be made good in that brief space 
of time, unless the sun shrinks at the rate ascertained by our cal- 
culations. 

The development of solar energy in accordance with the com- 
busticn hypothesis (lately resuscitated by M. E. Vicaire) merits 
no consideration, while careful investigation has proved the 
meteoric hypothesis to he untenable. It must he admitted, how- 
ever, that the mechanical difficulties alluded to, especially those 
relating to the means of transmitting the heat to the surface of 
the sun, any temporary local derangement of which must he pro- 
ductive of dark spots for a time, are ofsuch a nature that the 
absolute certainty of solar radiation may be questioned ; nor is 
evidence wanting to show that the solar mechanism is liable to 
derangement. History informs us that the great luminary has, 
during several seasons, partially failed to perform its functions. 
Herschel states, in his ‘* Outlines of Astronomy,” that ‘‘in the 
annals of the year A.D. 536 the sun is said to have suffered a 
great diminution of light, which continued fourteen months. 
From October A.D. 626 to the following June a defalcation of 
light to the extent of one-half is recorded ; and in A.D. 1547, 
during three days, the sun is said to have heen so darkened that 
stars were scen in the day-time.” Again, the glacial periods, the 
ascertained abrupt termination and recurrence of which puzzles 
the geologist, point to periodical derangement of the solar me- 
chanism in past ages. J. Ericsson 


EXTRAORDINARY WHIRLWIND IN 
IRELAND 
1 a letter tothe Belfast News-Letter, Mr. C. J. Webb 
describes an extraordinary whirlwind which occurred 
in the district around Randalstown, about six miles N.W. 
of Antrim, near the shores of Lough Neagh, on the 35th 


of August last. The same phenomenon was witnessed 
about an hour and a half earlier the same evening at 
Banbridge, about seven miles S.W. of Dromore. It was 
first seen near Randalstown about 5 P.M., between that 
place and Toome, moving rapidly up Lough Neagh from 
the south, and presenting the appearance of a defined 
column of spray and clouds, whirling round and round, 
and not many yards in breadth, while at its base the water 
was lashed into a circle of white foam. It was next 
heard of in the neighbourhood of Staffordstown, about a 
mile from the lake, where it partially unroofed two hauses, 
and damaged any trees or crops which happened to be in 
its course. From this point it travelled in a straight line 
for Randalstown, about three miles distant. It passed 
across a field close to Mr. Webb’s house, levelling eight 
haystacks, and carried a considerable part of the hay up 
into the air out of sight. The breadth of the storm 
could be accurately ascertained at this point, and must 
have extended about thirty yards, as stacks remained un- 
ruffled at either side, while those between were thrown 
down and carried away or scattered about. Everything 
it lapped up was whirled round and round, and carried 
upwards in the centre, while dense clouds seemed to be 
sucked down on the outside, and came close to the earth. 
Both before and after there was lightning and incessant 
peals of thunder ; but there was no rain till some time 
afterwards. Mr. Webb next observed its track in a hol- 
low, some three hundred yards further on, where it 
knocked down a haystack, and then plunged into a wood 
of fine old Irish oaks. Here it tore numerous branches and 
limbs from the trees, carrying some along with it, and 
throwing others to the ground. One noble tree in the 
centre of the wood seems to have been a peculiar mark 
for its vengeance, although it would have been completely 
protected from any ordinary storm, owing to its position. 
It next passed across a corner of Shane’s Castle demesne. 
Some who were at a short distance from this point describe 
its approach as causing considerable alarm. It was ac- 
companied by a wild rushing noise, and the crashing of 
the trees and branches could be heard becoming louder 
and louder as it advanced. It crossed the valley over the 
railway viaduct, close to Randalstown, fortunately avoid- 
ing the village. It here presented the appearance of a 
vast whirling column of leaves and branches, mingled 
with clouds which looked like smoke. 

The railway station next suffered, innumerable slates 
and two and a half cwt. of lead being torn from the roof 
in an instant. A great part of the railings surrounding 
the gardens was torn up, and an iron bar one inch thick, 
belonging to the gate, was bent to an angle of sixty de- 
grees, A small shed at the rear of the station was unroofed, 
rafters and slates being hurled to the ground. What will 
give some idea of the excessive pressure of the wind, is the 
fact that three boards of the flooring of the waiting-room 
were forced up, owing to the wind finding an entrance to 
a cellar underneath, though the only aperture was a round 
hole about one foot in diameter. All this was the work of 
afew moments. The storm then passed away, leaving 
comparative calm behind. It next crossed an adjacent 
bog, scattering the turf in all directions. The last place 
Mr. Webb heard of its having visited was a farm house 
about three miles from Randalstown, between Antrim and 
Ballymena. It would be interesting to ascertain whether 
it travelled across to the sea-coast. 


NOTES 
THE British Association Committee on Mathematical Tables, 
of which Prof. Cayley is the chairman, has determined to tabu- 
late the Elliptic Fumctions, or more accurately, the Jacobian 
Theta Functions, which are the numerators and denominators 
of the former, and their logarithms. The tables, which are of 
double entry, will therefore give eight tabular results for each 


542 NATURE 


8,100 arguments; besides certain other quantities, depending 
only on the modulus, that will be added. Forms have been 
printed, and the calculation has already been commenced, The 
Elliptic Integrals (the inverse forms to the Functions) were, as 
is well known, calculated Ly Legendre, and published in his 
‘¢ Traité des Fonctions Elliptiques, 1826.” It is unquestionable 
that the LUiptic Functions are the most widely used transcen- 
dents in analysis that have not yet been tabulated, and it is be- 
lieved that the tables will be found very generally useful in all the 
mathematical sciences. The great labour has no doubt alone 
prevented any previous attempt. The work proposed by the 
committee will, when completed, be most likely the largest piece 
of numerical computation, with general application throughout 
the whole of mathematics, that has been uadertaken since the 
original calculation of the logarithms of numbers and trigono- 
metrical functions of Briggs and Vlacq, 1620-1633. 


Dr. Freperick Wevwirsci, the well-known African ex- 
plorer and botanist, died at his residence in London on Sunday, 
the 2oth inst., in the 66th year of hisage. A native of Carinthia, 
Dr. Welwitsch studied medicine at Vienna, and early devoted 
himself to botanical pursuits. When on a visit to Portugal, he 
was induced to take up his residence at Lisbon as Director of the 
Tiotanical Gardens there, and in 1853 was despatched by the 
Portuguese Government to Angola to investigate the natural 
history of that region, where he remained from 1853 to 1861. 
His collections of the vegetable produetions of that country are 
unrivalled in extent and completeness, have established a new 
region in geographical botany, and have been copiously used 
in the compilation of the two volumes already published under 
the auspices of the anthorities at Kew of the ‘ Flora of Tropical 
Africa.” Dr. Welwitsch was not himself an extensive writer, but 
the number of species new to science discovered by him and 
described by others is very large, among the most remarkable of 
whieh is one of the most extraordinary vegetable productions 
known, dedicated to him by Dr. [ooker, the I ¢lwztschia mira- 
bilis. We was also an accomplished zoologist, and his entomo- 
logical collections are of great extent and value. It is understood 
that the British Museum will have the first option in the purchase 
of the most valuable part of his collections. 


Tue death on Monday, 21st inst., is announced of the physi- 
cist, M. Jacques Babinet, the academician, at the age of 7S 
years, Tie was elected to the Academy in 1840, Another 
member of the Academy, M, Puiseux, has also just died. 


Sir JonN Lurnock and Mr. Grant Duff are now travelling 
m Asia Minor; and it is expected they will bring home some 
very important and interesting information on the pre-historic 
remains of that region, an almost untried hunting-ground, 

THE Gardener's Chronicle states that it is proposed that the 
sum of 48,0007, shall be ineluded by the French Government in 
the Budget of 1873 for the commencement of the ‘entire re- 
building of the museums and conservatories of the Jardin des 
Plantes, a move which has been long in contemplation. In addi- 
tion, the vote for civil buildings for 1873 includes a sum/of 8, 000/. 
for the construction of laboratories of chemistry and zoology in 
the Museum for the cole dvs Hustes Etudes, and for the com- 
pletion of the reptile house. 


TueE Board of Trinity College, Dublin, has elected Dr. Ben- 
jamin M‘Dowell to the Professorship;of Anatomy and Surgery, 
and has resolved to found a new Professorship of Comparative 
Anatomy, endowed with roo/, a year and a portion of the fees 
for dissections. The professor will have to deliver eighteen 
lectures each year. 

THE Swiney Lectureship, which has just been vacated by Dr. 
Cobbold, will be filled up in February. It is a travelling 
Lectureship, open to Doctors of Medicine of Edinburgh Uni- 
versity, and is tenable for five years. 
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THE statue to the memory of Sir Wumphrey Davy has just 
been erected at Penzance, his native place. The statue, whieh 
cost 600/., is a colossal one, and stands on a massive granite 
pedestal in front of the Post Office, and a few yards from the 
house in which the great chemist, philosopher, and inventor 
was born. 


WE learn from the Mechanics’ Magasine that a committee of 
the Derby and Chesterfield Institute of I¢ngineers has been 
appointed to consider the possibility of erecting a memorial 
hall, to cost 20,0007, to 30,000/., in memory of George 
Stephenson. 


IN reference to Mr. J, R. Ilind’s letter to the 7¥mes, printed 
in its issue of Oct. roth, on the subject of the probable ex- 
istence of a planet revolving round the sun within the orbit 
of Mercury, we propose to revert to the subject as soon as 
Mr. Vlind has further discussed the subject ; as we learn that in 
consequence of errors in some of the calculations made by some 
who have previously inquired into the subject, a revision of 
some of the results announced in the letter in question is necessary. 


AN admirable article has appeared in Zxgtnecring, under the 
heading, ‘‘ Great Britain in Forma Pauperis.” The burden of 
the writer is the parsimonious, nay, even ungratefully insolent 
manner, in which the neighbourly request of Austria for a re- 
ciprocity of assistance (such as she and other nations afforded to 
England in 1851 and 1862) in the forthcoming Universal Exhi- 
bition at Vienna has been met by the Government and the 
Treasury. It appears, that whereas France, torn and bleeding 
at every pore, votes 60,0007., her conqueror, Prussia, an equal 
sum, with a supplementary vote, Italy the same sum, Spain 
1,200,000 reals, the minor states of Europe in proportion, even 
little Switzerland voting 16,0007, Great Britain, wealthy and 
powerful, the ancient friend and ally of Austria, who has con- 
tributed to her exhibitions over 100,000/7., votes the noble, 
magnanimous sum of six thousand pounds sterling! We fully 
sympathise with the indignant comments of our contemporary at 
the lamentable parsimony for which our Government has made 
us responsible. 


Tue GCurdener’s Magatine announces its full adhesion to 
the views enunciated in our article on the potato disease, 
that it is In its origin cosmical, and probably connected with 
the great cycle indicated by the recurrence of sun-spots. 


THE total number of entries at the various medical schools of 
London for the session just commenced is 1496, of which 476 are 
of new students, the former number being 21, and the latter 8 in 
excess of those last year. Guy’s and University College Ilos- 
pitals occupy the first place, each with 83 fresh entries, West- 
minster brings up the rear with 4. 


THE prizes of the Charles Seience and Art School, Plymouths 
were distributed on Friday, Oct. 21, by Sir Massey Lopes, 
Bart. M.P., who spoke very encouragingly of the success of the 
schools, 


Mr. THOMAS WEBSTER, Q.C., F.R.S., will read a paper before 
the members and friends of the London Association of Foremen 
Engineers and Draughtsmen ‘‘ On the Promotion of Practical 
Science and Technical Educatlon by Museums of Inventions 
established and maintained by the Surplus of the Inventors’ I’.e 
Fund,” at the meeting to be held on Saturday, the 2nd of Novem: 
ber, at the City Terminus Hotel, Cannon Street, at 8.30 P.M. 


THE Council of the Institution of Civil [Engineers invite 
communieations dealing in a complete and comprehensive 
manner with such subjects as (2) Account of the Progress of 
any Work in Civil Engineering, as far as absolutely executed 
—Smeaton’s Narrative of the Building of the Eddystone Light- 
house may be taken as an example; (4) Descriptions of dis- 
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tinct classes of Engines and Machines of various kinds; (c) 
Practical Essays on Subjects allied to Engineering, as for 
instance, Metallurgy ; and («’) Particulars of Experiments and 
Observations connected with Engineering Science and Tractice. 
A list of thirty seven special subjects recommended for competi- 
tion is appended. Tor approved original communications, the 
Council will be prepared to award the premiums arising out of 
special funds devoted for the purpose. 


Tue Crystal Palace Company’s school of Art, Science, and 
Literature, has issned its prospectus for the thirteenth session, 
1872-73, of classes for gentlemen, conducted by cminent pro- 
fessors and teachers. 


Tue following are the Science Lectures for the People to be 
given this winter at Manchester :—-The first on Tuesday, Oct. 
29, by Prof. Roscoe, F.R.S., On the Rainbow; and these 
other lectures will follow :—Prof.Geikie, F.R.S., On the Ice Age 
in Britain; Prof. Balfour Stewart, F.R.S., The Sun and the 


Earth; Prof. Clifford, On Atoms; Prof. Barrett, On 
Faraday’s Electrical Discoveries; Dr. J. UH. Gladstone, 
F.R.S., The Life of Faraday; Mr. William Pengelly, 


F.R.s., Prehistoric Man. 
as before, is one penny ! 
Manchester. 


The fee for each of these lectures, 
Many people will wish they lived in 


THE following lectures will be delivered in Gresham College, 
Basinghall Street, E.C., by E. Symes Thompson, M.D.; 
On Draughts, Friday, Nov. 8 ; OnMinernland Vegetable Tonics, 
Monday, Nov. 11; On Trescriptions, Tuesday, Nov. 12. The 
lectures are illustrated by diagrams and experiments, are free to 
the public, and commence each evening at seven o’clock. 


Tux following lectures are announced to be delivered in con- 
nection with the Torquay Natural History Society :—Introduc- 
tory Address, by Dr. Wilks (President), Nov. 4. The Fertilisa- 
tion of Flowers, by Dr. Wilks, Nov. 25. “‘ Natural Selection,” 
by Dr. Wilks, Dec. 2. Museums and Our Musenm, by the Rev, 
T. R. R. Stebbing, M.A., Dec. 9. Fossils as characteristic of 
Strata, by J. E. Tee, F.G.S., F.S.A., Dec. 16. The Share of 
the Italians in the Progress of the Natural Sciences, by Signor 
Olivieri, Lit. and Phil. Doctor, Jan. 27, 1873. The Unity and 
Progress of Man, by J. B. Paige Browne, March 3. Monte 
Rosa—its Peaks, Valleys, and Glaciers, by Dr. Wilks, March 17. 
Teleology, by Rev. T. R. R. Stebbings, M.A., March 24. 
Curiosities of Natural History, by Dr. C. Paget Blake, April 7. 
Acrostation, by W. Froude, F.R.S., April 21. 


In addition to our announcements of last week, Mr 
Van Voorst announces as follows :—Mr. W. Saville Went, 
of the British Museum, is engaged upon a new ‘‘ Manual 
of the Infusoria:” the treatise will be devoted entirely 
to the Ciliate, Flagellate, and Suctorial Pretozoa, to the 
exclusion of the Desmids, Diatoms, Rotifers, and other 
foreign organisms comprised under the‘above title by Ehrenberg, 
Pritchard, and other writers ; the Rev. Thomas Hincks is pre- 
paring for publication ‘‘ A History of British Polyzoa” with 
figures of all the species, uniform with his ‘‘ Hydroid Zoophytes;” 
“The Birds of the Humber district,” by John Cordeaux of 
Great Cotes, Ulceby, is in the press; a second edition, 
with new plates and additions, of ‘Falconry in the British 
Isles,” by Capt. Salvin and Wm. Brodrick, is in prepara- 
tion. 


THE Zoological Society has just issued a revised list of the 
yaluable animals now or lately living in the Society’s Gardens. 
It contains a list of nearly 500 Mammalia, npwards of 1,000 Aves, 
and nearly 300 Reptilia, Batrachia, and Pisces, with their habitats 
and dates of acqnisition, and is illustrated by 30 very well- 
executed woodcuts, As the list is published at the very low 
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price of 25., it ought to be in the hands of every one who is in 
the habit of using the Gardens, 


Pror. MicuEL CoLMmerro, director of the Botanic Garden 
at Madrid, announces the publication of the second edition of a 
* Treatise on the Elements of Botany, organographic, physiologi- 
cal, systematic, and geographical,” in two vols,, with numerous 
illustrations. Prof. Colmeiro is the author of thirty separate 
papers on botanical subjects. 


A SECOND edition is announced as in the press of Gardiner’s 
“Tora of Forfarshire,” edited by Mr. John Sadler, author ot 
the ‘‘ Flora of Edinburgh.” Many important additions will be 
made to the original work, in which the editor will be assisted 
by resident botanists, and the autior’s valuable notes on the 
different species, and on various localities of special Interest, will 
be retained. 


Joun Heywoov’s recently-published School Atlas is a marvel 
of cheapness. It contains twelve coloured maps about 10 in. by 
Sin., of Europe, the two hemispheres, England and Wales, the 
British Isles (physical), Scotland, Ireland, Asia, Africa, North 
and South America, and Australia ; and the price is Sixpence ! 


THE following we take from the School Board Chronicle :— 
“Some curious statistics have been published, establishing a 
suggestive comparison between the expenses of education and 
police supervision in the cities of St. Petersburg, Berlin, and 
Vienna. With regard to education, the expenses of the Russian 
capital are estimated at one per cent. of the total budget ; Vienna 
stands as high as nine per cent.; and Berlin reaches thirty-one. 
Costs of philanthropic institutions aré represented hy the propor- 
tions of Berlin, twenty-two; Vienna, fifteen ; and St. Peters. 
burg, nine per cent. Of course, the ratio becomes inverted 
when we turn to the expenses of the police force. Here we find 
Prussia down for seventeen, Austria for twenty-one, and Russia 
for fifty-one (figures of comparison). Berlin employs one police- 
manfor every 495 of its inhabitants, Viennaone for every 416, and 
St. Petersburg one forevery 210. The practical teaching of these 
statistics is, that while Berlin pays twice as much for schools as 
for prisons and police, Vienna pays two and one-third times less, 
and St. Petersburg fifty times less.” 


THE same journal prints the following item of information :— 
‘Reports concerning the four Prussian academies for the scien- 
tific pursuit of agricultural knowledge inform us that these insti- 
tutions have been frequented during the past summer term by 
173 students, Of these 65 were newly matriculated, and 10 un- 
matriculated. Classified according to their nationality there 
were 117 from Prussia, 13 from other German States, and 43 
foreigners. In order of academic population Proskau stands 
first with 63 students; then comes Poppelsdorf, near Bonn, with 
43; afterthat the institution at Berlin with 37; and last of all 
the Academy at Eldena with 30 students. 


Tue following, in reference to educationin Greece, is again from 
the same journal :—‘* From 1835 to 1869, the number of stuclents 
at the University of Athens had increased from 35 to 1,205; 
the number of gymnasia in Greece, which was 3 in 1835, 
had risen to 16 by the year 1866. During the same period of 
time the number of secondary schools had increased from 21 to 
189, and that of the pupils frequenting them from 2, 500 to 7,300 ; 
within 33 years, also (1833-66), the national elementary schools 
had increased from 17 tu 1,070, and the scholars from 8,000 to 
65,000. Among the secondary schools there were, in 1869, 6 
institutions for girls, numbering 680 pupils. As a sorrowful set- 
off to such cheering news, it must be mentioned that there are 
still in Greece 240,000 children and youths who receive no edu- 
cation whatever; that is to say, more than three times the nnm- 
ber of those who frequent the schools. 
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INTERNATIONAL METRIC COMMISSION 


11F. following methodical statement of the resolutions come to 

by the International Commission on Weights and Measures 
at its recent meeting at Paris was presented to the French 
Academy of Sciences by M. Tresca, one of the secretaries of 
the Conunission. 


I. Ln reference to the Aleve 


1. Asa starting-point for carrying into effect an international 
measure, the Cominission takes the metre of the Archives, in its 
present condition, 

2, The Commission declares that, considering the actual con- 
dition of the platina measure of the Archives, it thinks the 
marked or line metre (2c/re 2 traits) may be deduced from it 
with certainty. Nevertheless, this opinion of the Commission 
requires to be confirmed by the different processes of comparison 
which can be employed in this investigation. 

3. The proportion (“yeation) of the International Metre will 
be deduced from the present length of the metre in the Archives, 
determined according to all the comparisons which have been 
made by means of the processes which the International Metric 
Commission will be in a condition to employ. 

4. While deciding that the new [International Metre onghtto bea 
line-metre (s/re a@ ‘raifs), of which every country will receive an 
identical copy made at the same time as the universal prototype, 
the Commission will feel bound afterwards to construct a certain 
number of standards marked by projections (éalons a@ bouts) for 
those countries which desire them ; and the proportions of such 
metres to the new prototype @ ¢raits, will also be determined 
under the care of the International Commission. 

5. The International Metre will have the length of the meire 
at zero (centigrade). 

6. There will be employed for the manufacture of the mctres 
an alloy composed of 90 parts of platina and 10 of iridinm, with 
a margin (wy Zolerance) of 2 to the 100, more or less, 

7. In manufacturing the measures, the ingot must be formed 
by a single casting by means of the processes used in the working 
of the known metals. The number and form of these measures 
will be determined by the International Commission. 

§. These measures will be annealed for many days, at the 
highest temperature—notwithstanding that they are never likely 
to be subjected to anything but the most feeble strains—before 
taking them to be compared with the standard instruments. 

9. The bars of platina alloy upon which the line-metres are 
to be traced, will have a length of 102 centimetres, and their 
transverse section will be represented by the model described in 
a note of M. Tresca. 

10, The bars intended for the construction of the projection 
metre measures (4 dev?ts), will have a similar transverse section, 
but symmetrical in the vertical direction, conformably to the 
special figure which represents it ; the nobs or projections (Jezés) 
will then be wrought with a spherical surface of one metre 
radius. 

11. During all the operations which the standard metres must 
undergo, they will be supported on the two rollers (roz/crw1) 
indicated by General Baron de Wrede; but, for their prescrva- 
tion, they will be placed in a suitable case. 

12. Each of the International Metres onght to be accompanied 
by two mercurial thermometers, isolated, and carefully compared 
with an air-thermometer; it is deemed necessary that these 
thermometers should be verified from time to time by means of 
the air-thermometer. 

13. The method of M. Fizeau will be employed to deter- 
mine the dilatation of the platina alloy used in the construction 
of the metres. 

14: The prototypes will be submitted to the processes hy 
means of which the coefficients of the absolute dilatation of the 
complete metres can be best determined. These measures will 
be separately made, at five different temperatures at least, 
between zero and 40” centigrade. 

15. The comparison of the prototypes with each other ought 
to be made at, at least, three temperatures comprised between 
these sime limits. 

16. ‘he Commission decides that two apparatus be con- 
struced, the one with a longitudinal movement for tracing 
these metres, the other with a transverse movement for their 
comparison. 

17. ‘The comparlsons will be made by immersing new standards 
in a liquid and in air ; but the standard of the Archives must not 
be immersed in any Nquid before the end of the operations, 
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18. The tracing of the line or traced metres (@ /rai¢s), and their 
first comparison with the metre of the Archives, will be for the first 
effected by means of M. F'izean’s process. 

19. For the determination of the proportions of the various 
standards, there will be employed moreover all the means of 
comparison already known and approved, according to circum- 
stances, either by actually bringing the different forms into con- 
tact, or by the method of Messrs. Airy and Struve, or by that of 
MM. Stamkart and Steinheil. 

20. The relations between the Archive metre and the new 
International traced metre, as well as the relations between the 
other traced standards and the Internatlonal Metre, will be deter- 
mined by comparing the results of all these observations. 

21. Operations will be performed, on the other hand, by setting 
out from the International Metre for the construction of the 
standards with projections (alors & bouts), which may be asked 
for by varions states. 

IL. Ze reference to the Ailogramme 

22, Considering that the simple relation established by the 
authors of the metric system between unity of weight and unity 
of volume is represented by the actual kilogramme in a manner 
sufficiently exact for the ordinary uses of industry, and even of 
science ; considering also that the exact sciences have no real 
need of a simple numerical relation, but only of a determination 
as exact as possible of that relation ; and considering the difficul- 
ties which would result from a change of the existing unity of 
metric weight, it is decided that the international kilogramme will 
be derived from the kilogramme of the Archives in its present 
condition. 

23. The International Kilogramme ought to be decided by 
weighing in a vacuum. 

24. The material of the International Kilogramme will be the 
same as that of the International Metre, viz.: an alloy of pla- 
tinum and iridium, as stated in No. 6, 

25. The material of the kilogramme will be founded and cast 
in a single cylinder, which will afterwards be subjected to furnace 
heat and mechanical operations, such as will give to its whole 
mass the necessary homogenelty. 

26. The form of the International Kilogramme will be the same 
as that of the kilogramme of the Archives, viz., a cylinder whose 
depth is equal to its diameter, and whose corners may be easily 
rounded. 

27. The determination of the weight of the cubic decimetre or 
water ought to be made under the direction of the International 
Commission. 

28. The balances which will be used for weighing ought to be, 
not only those which may be placed for the present at the disposal 
of the I:xecutive Committee by institutions and men of science 
who possess them, but also a new balance constructed according 
to conditions of the greatest exactness. 

29, The volumes of all kilogrammes will be determined by the 
hydrostatic method ; but the kilogramme of the Archives will 
neither be placed in water nor in a vacuum before the end of the 
operations. 

30. To determine the weight of the new kilogramme, in com- 
parison with that of the Archives, in a vacuum, two auxiliary 
kilogrammes will be made use of, as nearly as possible of the 
same weight and the same volume as that of the Archives, 
according to the method indicated by M. Stas. Each of the new 
kilogrammes onght also to be compared in air with the kilo- 
gramme of the Archives. 

31. When the International Kilogramme is constructed, all 
others will be compared with it, in air and in vacunm, for the 
determination of their proportions. 

32, For this ‘purpose is employed the method of alteration 
and that of substitution, with a counterpoise of the same material. 

33. The corrections for losses of weight in air will be effected 
by means of the most precise and least disputed data of science. 
LI]. Lu reference to the carrying out of the Commission's Decision 

34. The making of the new prototypes of the metre and the 
kilogramme, the tracing of the metres, the comparison of the new 
prototypes with those of the Archives, as well as the construction 
of the auxiliary apparatus necessary to these operations, are 
entrusted to the care of the French section, with the concurrence 
of the Permanent Committee, provided in the following article. 

35. The Commission has chosen from its members a Permanent 
Committee, which will do duty till the next meeting of the Com- 
mission, with the following organisation and powers :—(a.) The 
Permanent Committee will be composed of twelve members, 
belonging to different countries. lve of these) members 
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constitute 2 quorum : it will choose a president and seerctary, 
and will meet as often as it deems necessary, but at least 
once a year. (3.) The Committee will direct and superntend 
the execution of the decisions of the International Commission, 
in reference to the comparison of the new mctric prototypes with 
cach other, as well as the construction of balances and other 
auxiliary apparatus necessary for these comparisons. (c.) The 
Permanent Committee will perform the work indicated in (4) 
with all appropriate means which may bc at its disposal ; it will 
meet for the performance of its task at the International Burean 
of Weights and Measures, the establishment of which will be 
recommended to the nations interested. (¢.) When the new 
prototypes will be constructed and compared, the Permanent 
Committee will give a report of its work to the International 
Commission, which will sanction the prototypes before distribu- 
ting them to the different countries. 

36. The Commission suggests to Governments interested how 
great would he the utility of founding at Paris an International In- 
stitution of Weights and Measures, upon the following bases :— 
Ist. The establishment would be international and declared 
nentral. 2nd. Its seat will beat Paris. 3rd. It would be foundcd 
and supported at the common cost of all the countries which 
adhere to the treaty that might be made between the interested 
states for the creation of the establishment. 4th. The establish- 
ment will depend upon the International Metric Commission, 
and will be placed under the superintendence of the Permanent 
Committee, who will choose the director. 5th. The Interna- 
tional Bureau would serve the following purposes :—(.) It will 
be at the disposal of the Permanent Committee for the compari- 
sons which will serve as a basis for the verification of the new 
prototypes with which thé Committee is charged. (4) The 
preservation of the international prototypes, in accordance with 
the directions laid down by the International Commission. (¢.) 
The periodical comparison of the international prototypes with 
the national standards and with the tests, as well as that of the 
standard thermometers, according to the rules laid down by the 
Commission. (¢.) The construction and verification of the 
standards which other countries may require infutnre. (¢.) The 
comparison of the new metric prototypes with the other funda- 
mental standards employed in the different countries and in 
science. (f) The comparison of standards and scales which 
may be sent for its verification, either hy Governments or by 
scientific societies, or even by mechanicians and servants. (2.) 
The Bureau would execute all the works which the Commission 
or its Permanent Committee would require of it in the interest 
of metrology and the propagation of the metric system. 

37. The Burean of the Commission is required to apply to the 
French Government, and request it to be good enough to com- 
municate diplomatically the views of the Commission concerning 
the foundation ofan International Bureau of Weightsand Measures 
to the Governments of all the countries represented in the Com- 
mission, and to invite these Governments to conclude a treaty 
to create harmoniously, and as soon as possible, such an Inter- 
national Bureau upon the bases proposed by the Commission. 


LV. Concerning the means of Preserving the Standards and the 
Guarantee of their Invartability 

38. The Commission is ot opinion that the International 
Standard ought to be accompanied by four identical measures, 
maintained at a temperature as invariable as possible ; another 
identical measure ought to be preserved, for the sake of experi- 
ment, at an invariable temperature in vacuo; it would take 
means to establish tests in quartz and beryl, to be compared at 
any time with the complete measure, in whole or by portions. 
(The other means are reserved.) 

39. The Commission thinks that in the interest of geodesy the 
French Government should cause to be re-measured, at a con- 
y-nient time, one of the new French hases. 

All these resolutions were made by the Commission most 
harmoniously, and in a spirit of complete confraternity ; all the 
votes were nearly unanimous. 
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Practical Chemistry of the Ancients. ~Metallurgy ; Gold, silver, 
clectrum, copper, brone, tin, 
the preceding articles we have discussed such theories of the 
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I ancients as involve the conception of change of matter (notably 
the assumed transmutation of the elements), and‘ which hence 
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concern the carly history of chemistry. IJaving done with theory, 
we have now to inquire to what extent the ancients were ac- 
quainted with practical chemistry, what metals or other elements 
were known to them, and what processes dependent upon chemi- 
cal action. We do not, of course, use the term “practical 
chemistry” strictly in its present sense, because chemistry as a 
science was alto, ether unknown to the ancients. Some have 
indeed endeavoured to prove that the Egyptians must have been 
acquainted with the science, from the skill with which they used 
varions metallic oxides for colouring glass ; but we have no proof 
of this. Neither Herodotus, nor Pliny, nor Vitruvius, indicates 
any knowledge of chemistry as a science among either I‘gyptians, 
Grecks, or Romans. Pliny, in his celebrated ‘* Natural History,” 
has laboriously amassed all the practical science and pseudo- 
science which the ancients possessed, and we find no mention ot 
eithcr chemistry or alchemy. At the same time it is impossible 
that the Egyptians and Sidonians can have attained their mar- 
vellous skill in the manufacture and colouring of glass, and in 
the extraction and working of mctals, without the acquirement 
of a considerable amount of knowledge of the properties of 
matter, and of certain chemical changes. But this knowledge 
could never be worked up into a comprehensive system; it resulted 
from the labour of artizans, and the gulf between the philosopher 
and the manipulator was both wide and dcep. There could be 
no union of practice and theory. Between Herakleitos with his 
theory that fire is the primal element, the actuating force of the 
Universe, and the man who wrought metals never so deftly, who 
applied fire to the use and service of mankind, there was no sym- 
pathy, no reciprocal transference of ideas, ‘To reason concern- 
ing the properties of matter with one’s eyes shut was all very 
well, but to experanent with matter, to endeavour to determine 
the canse of such and such a change by experiment, was utterly 
unworthy of a philosopher. Anaxagoras is said to have made 
an experiment to prove that there is no vacuum. Aristotle 
found that a bladder of air weighed in air weighed more than 
the empty bladder (which, if the experiment he properly made, 
is by no means the case), and hence concluded that the air has 
weight. But these are solitary exceptions; the way to study 
Nature, if she is to be studied at all, is, they maintained, to apply 
the pure, unaided intellect to the study, and to keep mind and 
matter as distinct as possible. From all this it resulted that your 
workers in metals and in curious arts, your makers of glass and 
pigments, kept their knowledge of matter to themselves, as secrets 
to be handed down from father to son. 

Seven metals were known to the ancients, viz., gold, silver, 
copper, tin, iron, lead, and mercury. ‘The first six are mentioned 
hy llomer, and appear to have been known from remote antiquity, 
while mercury was not known till a later date; it was, however, 
common in the first century B.c. The Greek word peradaor, 
whence mefallum and metal, signifies a wine, hence it was applied 
to anything fonnd in mines, notably metals; uéraddev is connected 
with perada ‘w, ‘to search for diligently.” 

Gold has been valued from the earliest ages, on ac- 
count of the peculiarity of its colour, its lustre, and its 
unalterability in air. The metal is invariahly found in the 
native state, that is, uncombined with other substances, hence no 
metallurgical operation is necessary for its extraction. It is very 
often met with in surface deposits, andin early times wasundonbtedly 
far more common in alluvium and the beds of rivers than now. 
it would thus be easily extracted by washing, and the grains 
could readily be fused together intoa mass. Gold mines formerly 
existed in Ethiopia, in which the gold was found in a matrix of 
quartz, like much of the Australian gold of the present day, 
These mines were worked by the Egyptians, who employed large 
gangs of slaves for the purpose. The quartz was crushed, and 
the gold obtained from it by washing. We find representations 
of gold washings, and the subsequent fusion of the metal, on 
Egyptian tomhs, at least as early as 2500 B.C., that is to say, 
about the'time of Joseph in Hebrew history. The woodcut (Fig. 1) 
on the following page is given by Sir Gardner Wilkinson, and is 
taken from a tomb at Beni Hassan : it represents gold washing, 
and the fusion and weighing of the metal. 

It is obvious that the process is only indicated, and not accu- 
rately or minutely portrayed. Another form of furnace is 
depicted below (Fig. 2), anda blowpipe somewhat different from 
that shown in Fig. 1. Theraised portion of the furnace is doubtless 
for the purpose of concentrating the heat upon the crucible, on 
the principle of the reverberatory furnace. 

Gold once obtained was soon made into ornaments ; very fine 
gold wire was used by the Egyptians for embroidery 3, 300 years 
ago. Many of the Egyptian and Etruscan gold ornaments are 
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very beautiful ; we may notice particularly the gold myrtle wreath 
found in an Etruscan tomba few yearsago. The Egyptians 
also used gold for inlaying, and it was beaten into levf and used 
for gilding as early as 2000 B.c. In the Odyssey the gilding of 
the horns of an ox about to be sacrificed is mentioned. 

Silver, like gold, is often found native, and from several of its 
ores the metal may be extracted by the action of heat alone. It | 
has been known from the earliest ages, and was used chiefly for | 
ornaments and embroidery. Gold was used for momey before 
silver, which was first known as ‘ white gold.” The oldest silver 
Greek coin isa coin of Aégina, and was, perhaps, coined in the 
cighth century B.c. But the oldest coins in existenc> are the 
electrum staters of Lydia. Etectrum consists of about three parts 
of gold to one of silver. Probably the metals were first found in | 
nature thus alloyed, and as no method of separating them was 
then known, they were worked up together. Electrum was so 
called from its resemblance as regards colour to amber (#Aexrpov), 
which received its name from 7Aéxtwp, the sun. Tt will be re- 
membered incidentally that the science of Electricity was so 
called by Gilbert of Colchester, because the attractive force was 
first observed in amber. Aimber is mentioned more than once 
by Ilomer. Electrum as a metal is first mentioned in the dnés- 
gone of Sophocles. It was found naturally alloyed, as in the 
pale gold of the Pactolus, which contains a good deal of silver ; 
and was also made artificially. Probably all very pale gold was 
called electrum ; Pliny states that gold containing a fifth part of 
silver is calledelectrum. In the British Museum there are many 
coins made of this alloy. 

Copper was inuse before iron. It is, as is well known, usual to 
denote various early ages by the substances then nsed for domestic 
implements. Thus we have the ‘‘age of stone,” the ‘age of 
iron,” &c. The stone age is followed by the age of copper, this 
by the age of bronze, and the age of bronze by the age of iron. 
Homer wrote in the age of copper; the shield of Achilles is 
made of gold, silver, tin, and copper; the arms and implements | 
and utensils of his heroes are of copper. Mr. Gladstone has 
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argued at some length that by chalcos (xaAos) llomer meant 
copper, not bronze, as it is so often rendered, Chaleos is spoken 
ofasacheap and common metal, while tin was very scarce and 
rare ; and it is scarcely probable that so many things, even down 
to the commoner utensils, could have contained ten or twelve per 
cent. of tin. Again, Mr. Gladstone points ont that Ilomer 
speaks of chalcos as epvOpos, red, a term that could not apply to 
bronze ; and he goes so far as ta say, ‘‘If chalcos be not cop- 
per, then copper is never mentioned in T]omer” (Fuvertus 
WMunit, p. 530). At the same time we must remember that 
copper is very soft for cutting-instruments, anda small quantity of 
tin hardens it ; some of the Greek bronzes only contain 1 per cent. 
of tin. Dr. Percy found in a bronze bowl of great antiquity from 
Nineveh, copper 99°51, tin ‘63. Ancient nails have been found 
containing copper 97°75, tin 2°25; and Mr. Gladstone suggests 
that, as tin is sometimes found associated with copper in nature, 
this may account for their composition. Copper is sometimes 
found native, sometimes in the form of ores, from which the 
metal is easily extracted. It appears to have been both cheap 
and plentiful at an early date. Romulus is said to have coincd 
copper; it was also used for money by the Egyptians. Great 
confusion exists among old writers regarding the words signifying 
bronze and copper: Pliny clearly did not understand the differ- 
enct between copper and bronze. The words «s and xarkds 
appear to have been applied indiscriminately both to capper and 
to alloys of copper containing a large proportion of that metal. 
Copper was alloyed with tin at such an early date, because cop- 
per is soft and is unsuitable for cutting-instruments, while the 
aclition of tin hardens it. The fusing point of copper is between 
that of gold and silver, and is far below that of iron, while the 
fusing point of tin is only 446° I. Thus the two metals could 
be alloyed without any special metallurgical difficulties or the 
requirement of an inordinate temperature. Copper was first ob- 
tained by the Romans from Cyprus, where it was very plentiful ; 
they callel it .2s Cyprium, which became corrup‘ed into 
Cuprum, from which we get our present chemical symbol for 
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Fic. 1.—Gold Washing: Fusion and Weighing of the Metal, from early Egyptian Tomb 


copper, Cz. According to Solinus @s was found at Chalkis, in 
Eubcea, hence yaAxos, the Greck word for copper. We read of 
* ores of ces,” and of brass and bronze being dug out of mines, 
whereas the term évass is applied by us to an alloy composed of 
copper and zine, and drone to an alloy of copper and tin. Zinc 
as a metal was unknown to the ancients, and brass appears to 


Fig. 3.—Furnace and Blow-pipe from Egyptian Tomb 


have been made in Pliny’s time by heating together metallic 
copper, calamine (a native carbonate of zinc), and charcoal; the 
latter reduces the calamine, and the metallic zinc and copper then 
combine, According to Dr. Thomas Thomson, awrichalekun, | 


or golden copper, was the proper name for brass. #5 is to b 
always translated copper or bronze, sof brass, of which latter 
very little use appears to have been made. Among other alloys 
of copper, the ancients possessed the celebrated ..2s Corfuthiacnm, 
which, according to Pliny, was formed accidentally during the 
burning of Corinth, by Mummius, 3.c. 146. There were four 
varieties of this, one of which contained equal proportions of 
gold, silver, and copper; the others were most probably various 
admixtures of copper and tin. The commonest kind of ancient 
bronze contained in 100 parts, 88 parts of copper, and 12 parts 
of tin. Two specimens of bronze from Nineveh were found by 
Dr. Percy to contain respectively— 


Bronze hook. Asmell bell. 


Copper 89°55 84°79 
Tin 9°78 14710 
99 63 98°89 


The proportion of copper and tin (about ro to 1) is, remarks 
Mr. Layard, the composition of our best modern bronze, while 
the increase of tin in the case of the bell proves that the Assy- 
rians were well acquainted with the increase of sonorousness pro- 
duced by changing the proportions of the metals. Modern bell 
metal contains about So parts of copper to 20 parts of tin. Some- 
times a small quantity of lead was introduced by the ancients 
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into their bronzes. Thus, a certain bronze for statues was 
formed by fusing together 100 parts of copper, 10 parts of lead, 
and § parts of tin. Ina very ancient bronze armlet (probably 
Pheenician) found in this country, and belonging to a period 
anterior to the Roman occupation, Prof. Church found— 


Copper . 86°49 
Tint ® eee on eee 0°70) 
ANNE 5 6 o¢ 9 € a eu 
Tug) «6 o 5 6 2 441 
Oxygen and loss . ere) 

100'00 


Bronze was very much used in Egypt for vases, mirrors, arms, 
&c, These, according to Sir G. Wilkinson, usually contain 
from So to 85 per cent. of copper, with from 15 to 20 per cent, 
of tin. By the use of some acid substance, the surface was some- 
times covered with a green or brown patina. Althongh the 
casting of the metals was not known in Greece in the time of 
Tlomer, bronze was probably cast in Egypt 2000 years B.c, 

Several compounds of copper were used by theancients, both 
the red and black oxide were obtained by heating copper to red- 
ness, and allowing it to coolin the air; they distinguished be- 
tween the scales which fell off during cooling, and those which 
were caused to fall off afterwards by blows of ahammer. These 
oxides were principally used for colouring glass, Verdigris or 
acetate of copper was obtained as now by covering plates of 
copper with the refuse of grapes after the expression of the vine 
juice. Copper pyrites and a rude kind of sulphate of copper 
would appear from Pliny’s obscure account to have also been 
known. 

It follows from the above remarks concerning bronze, that tin, 
like copper, was known at a very early date. This is the more 
remarkable, because it has always been a comparatively scarce 
metal, and it was obtained from distant localities. Formerly it 
was almost entirely supplied by Spain and Britain. The 
Phoenicians, who" were the earliest traders, obtained it first from 
India and Spain, and afterwards from Britain. The Greek name 
for tin, kassiteros (xacorrépos), was perhaps derived from the In- 
sulze Cassiterides, or Scilly Islands, from whence the Pheenicians 
asserted that they procured tin; but it has been suggested that 
in all probability they invented the story because they desired a 
monopoly of the metals, while in reality they procured all their 
tin from the mainland of Cormwall, where it has always abounded. 
Tin must have been very valuable, or the Pheenicians would not 
have traded so far forit. Homerj evidently considers it of far 
greater value than copper. Inthe time of Pliny it was worth 
about eight shillings the pound. The metal was known io 
Egypt 2000 B.c.  I’liny mentions that it was found in the form 
of small black grains in alluvial soils, from {which it was ob- 
tained by washing ; this account would agreejwith a description 
of the so-called stream tin, which is tin ore separated from the 
parent vein, and carried down by streams. It is an oxide of tin, 
and the metal is obtained from it by strong ignition with char- 
coal. Tin was used for tinning copper vessels, for making 
mirrors, and in the manufacture of bronae. In the Iliad the 
greaves of the armour of Achilles are made of tin, and it 
enters into the composition of the shield ; it was also used for 
coating copper. 

G. F, RopWELL 
(To be continued.) 
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THe Bulletin de PAcadémte Impédriale des Sctences de St. Peters 
bourg, xvii., No.2, commences witha proposed new classification of 
the Balcenoidea, by J. F. Brandt, with the view of including extinct 
forms recently met with in Central and Southern Europe, and in 
Central Asia. He bases it mainly on skeleton structure, with 
special reference to form of cranium: The next paper contains 
some algological studies by Christopher Gobi. He describes 
how moisture, with heat and light, acts on chlorophyll in the 
cells of Chroolepus, accumulating it at the periphery, and leaving 
a nucleus of red pigment at the centre. He also describes a new 
species of the plant, which he terms Chroolepus uncinatus. It 
is found on the maple, ash, and linden, and its chief character- 
istic is a hook-shaped zoosporangium with subsporangial cell at 
the end of a series of irregular cylindrical-shaped cells forming 


the stalk. The growth of the zoosporangia takes place only‘at 
night. This new species is most closely allied to the C. amdrines. 
—C. J. Maximowicz gives a full description, in Latin, of certain 
plantsinJapan and Mandshuria.—The last paper is by C.J. Max-i 
mowicz, on the influence of strange pollen on the form of fruit. 
He experimented with two very distinct species of lily, Z. davuy/- 
cum and L, bulbiferum, kept in a room warmed by sunlight. 
He fertilised the flower of each with pollen from the other, and 
the process was repeated in several individuals. When the 
capsules developed, each was found to have the form character- 
istic of the other plant. The form of the seeds in both was inter- 
mediate between those of the parents, 


Annalen dev Chemieund Pharmacie, No. 9, 1872.—The first 
article, by Dr. Schreder, describes a new product of styphnic 
acid, obtained by reaction of cyanide of potassium with the neu- 
tral potassa salt of the acid, Ife names it Aesorcin-/utophan, 
and gives as its formula C,H,N,O,. It is soluble in water, but 
insoluble in alcohol and ether. ‘The potassa, soda, and baryta 
salts of the substance are discussed.—In a paper on some com- 
binations of vinyl, Dr. Baumann describes the action of sodium 
methylate on an excess of iodide and bromide of vinyl at ordi- 
nary temperature ; experiments on the action of cyanides of 
potassium and of silver on bromide of vinyl ; and the conversion 
of bromide and chloride of vinyl into isomeric bodies, —An essay 
on camphoric acid, by F. Weeden, contains an account of a new 
modification, called meso-camphoric acid, obtained by action of 
hydriodic and hydrochloric acid on dextro-camphoric acid ; its 
formulais C,,11,,0,. He also treats of substitution products of 
camphoric acid anhydride and of amido-camphoric acid.—A 
paper on ‘*Carbazol,”a substance prepared from coal-tar oil, is 
furnished by C. Graebe and C. Glaser; and Herr Graebe also 
communicates a note on ‘* Vapour Densities of some Aromatic 
Compounds of High Boiling-point.” 


Logsendorff’s Annalen der Physik und Chemie, No, 6, 1872.— 
This opens with a detailed account, by Dr. Rudolph Keen g, of his 
various experiments with manometric flames. His apparatus is 
based on the effects of sound-waves upon a membrane presented to 
them, which, in its turn, affects a stream of gas flowing to a jet, 
causing the latter todance. Thc jet isimaged on the mirrc.r-covered 
sides of a revolving box, and its successive motions (cansed hy 
the sound and varying with it) appear from the reflection, which, 
through the box’s motion, becomes a Iumlnous line of images. 
Dr, Koenig has successfully employed this method in the study 
of various acoustical effects—combinations of notes, vowel 
sounds, ‘‘overtones,’”’ interference, &c., and the varieties of 
flame-forms produced are fully shown hy numerous drawings. — 
Tn the paper following, S. Lamansky describes a series of careful 
experiments on the heat spectra of the sun and the lime light. 
The absorption hands in the ultra red of the former had the same 
position, though the prisms were varied, those used being flint 
glass, bisulphide of carbon, and rock salt. The position aml 
intensity of the heat maximum and the intensity of absorption 
were foundto vary with the time of year and of day at which the 
observations were made. ‘The heat spectrum of limelight is con: 
tinuous, and its maximum further removed from the end o' the 
visible spectrum than in the case of sunlight.—E. Magenbach 
continues the account of his experiments on fluorescence of 
various suhstances ; and Il. Weber communicates a paper on 
the Heat Conductivity of Iron and of German Silver.—The 
serial also contains (of original articles) a short note from Prof. 
Clausius in reply to Prof. ‘Lait’s last communication ; a descrip- 
tion of an improved Holtz machine, hy W. Alusaeus ; a note on 
the spectrum of aurora, by A. v. Oellingen; and one or two 
others not calling for special notice. 


THE Scottish Naturalist for October opens with an article by 
Mr. J. Allen Hooker, on ‘‘ The Study of Entomology,” contain- 
ing some very useful hints to young entomologists as to the 
direction in which their studies and observations can Le most 
usefully turned, some of which are all but entirely nevlected by 
collectors in this country. Mr. James Hardy then describes his 
new ‘‘ Regwort-seed Fly,” duthomyia Facobac; and Dr. 
Buchanan-White concludes his account of the nest of Aormica 
rufa and its inhabitants. A number of items of information ot 
especial interest to Scottish zoolegists and botanists fill up the 
number. In both the last two numbers there are instalments 
of the ‘‘Insecta Scotica,” the Lepidoptera of Scotland hy 
Dr. Buchanan- White, and the Coleoptera of Scotland by Dr. D. 
Sharp.’ 
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PHILADELPHIA 


Academy of Natural Sciences, April 9.—Prof. E. D. 
Cope read a paper on ‘‘ Intelligence in Monkeys.” ‘Tf 
have two species of Cebus in my study, C. capucinus 
and a half-grown C. afella, The former displays the usual 
traits of monkey ingenuity. He is an admirable catcher, seldom 
missing anything, from a large brush toa grain, using two hands 
or one. lis cage door is fastened by two hooks, and these are 
kept in their places hy nails driven in behind them, Te generally 
finds means sooner or later to draw out the nails, unhook the 
hooks, and get free. He then occupies himself in breaking up 
various objects, amd examining their interior appearances, no 
doubt in search of food. To prevent his escape I fastened him 
by a leather strap to the slats of the cage, but he soon untied the 
knot, and then relieved himself of the strap by cutting and 
drawing out the threads which held the flap for the buckle. He 
then used the strap in a novel way. He was accustomed to 
catch his food (bread, potatoes, fruit, &c.) with his hands, when 
thrown to him, Sometimes the pieces fell short three or four 
feet. Onc day he seized his strap and began to throw it at the 
food, retaining his hold of one end. He took pretty correct aim, 
and finally drew the pieces to within reach of his hand. This 
performance he constantly repeats, hooking and pulling the 
articles to him in turns and loops of the strap. Sometimes he 
loses his hold of the strap. If the poker is handed to him, he 
uses that with some skill for the recovery of the strap. When 
this is drawn in, he secures his food as before. Here is an act 
of intelligence which must have been originated by some monkey, 
since no lower or ancestral type of mammals possess the hands 
necessary for its accomplishment. Whether originated by Jack, 
or by some ancestor of the forest who used vines for the same 
purpose, cannot be readily ascertained, After a punishment the 
animal would only exert himself in this way when watched ; as 
soon as an cye was directed to him he would cease. In this he 
displayed distrust. [He also usually exhibited the disposition to 
accumulate to be quite superior to hunger. Thus he always 
appropriated all the food within reach before beginning to eat. 
When different pieces were offered to him, he transferred the first 
to his hind feet to make room for more, then filled his mouth and 
hands, and concealed portions behind him. With a large piece 
in his hands, he would pick the hand of his master clean before 
using his own, which he was sure of.” 


Paris 

Academy of Sciences, October 14.—M. Faye, President. 
M. Tresca presented to the Academy the resolutions of the In- 
ternational Metrical Commision, which will be found in another 
column. — M. Yvon Villarceau then read a paper on the 
constant of aberration and the speed of light, considered in their 
connection with the absolute movement of translation of the 
solar system.—-M. J. Bertrand presented observations on the 
last number of the ‘‘ Journal fiir die reine und angewandte 
Mathematik,” Gerlin (Band 75, Exrstes (Left); the observations con- 
sisted of a reply to [felmholtz’s answer to the objections raised 
against his electro-dynamle theory.—M. Max Marie then read, 
** An extension of the Method of Cauchy to the study of Double 
Integrals, or theory of elementary contours in space.”—A 
note fram M. Ch. V. Zenger, on the action of conductors disposed 
symmetrically around an electroscope, followed. It was referred 
to the Commission on lightning conductors.—Some new docu- 
ments from M. Buss relative to his governor for motive power 
engines were-referred to MM. Tresca and Morin. A project for 
military acrostation, from M. J. Doud, and ‘another for acrial 
navigation from M. IT Georgé, were referred to the Commission 
on Aérostation.—M. E, Guillier’s proposed process for the 
destruction of P2y/oxera by the use ofa ‘mixture of the ashes of 
healthy vine wood, soot, river sand, washing water, essence of 
turpentine, and ammonia,” M. Ajot’s proposal for the same 
purpose, and M. Loarer’s* note on the appearance on some 
exotic plants of certain insects believed to have come from trans- 
ported PAviloxera eggs, were all referred to the Phyllo.xera Com- 
mission.—M. F, Massieu’s note on the determination of the 
maximum tensions of vapours was then read, and was 
followed by a note from M. T. du Moncel on the 
action of carbon powder rammed down round the nega- 
tive electrodes of carbon batteries. The author finds that 
coarse carbon powder thus used greatly diminishes the 

* In the report of the meeting for the 30th Septemher this author pro- 


posed the use of sulphide of arsenic to destroy the PAyZéo.xera, and his name 
was then wrongly given “ Louvet.” 


resistance in the battery.—This paper was followed by one from 
M.M. Schiitzenberger and Géradin, on a new process for the 
estimation of free oxygen.—M. A. Petit’s note on “antifermen- 
tescible substances” followed. By the above name the author 
means bodies which prevent fermentation, he finds bichloride and 
binoxide of mercury the most powerful in this way.—M. E. J. 
Marey then read a note on the paces of horses studied by the 
graphic method. The author exhibited a number of traces 
obtained by an instrument which followed the muscular move- 
ments and traced them on paper.—Next came M. A. Sanson’s 
paper entitled ‘‘ Researches on the Fleeces of precocious Merinos.” 
—M., Stan. Meunier then read apaper on the characters of the 
crust produced on terrestrial rocks by atmospheric agency, com- 
pared with the black outer crust of grey meteorites.— After which 
M. Chasles made some remarks on presenting a work entitled, 
“TES, Offizio, Copernica e Galileo,” &c., by M. Gavi. He was 
followed by M. Larrey, who addressed the Academy on present- 
ing the Report of the Director-General of the Medical Department 
of the English Army, for 1870; and after M. Bouley had made 
a long and very favourable critique on Mr. Fleming’s work on 
hydrophobia, the session was adjourned. 
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crassirostris Gmel): T. H. Potts.—Onu the buds developed on leaves of 
Malaxts: George Dickie, M.D. 


CONTENTS 


Pacs 
THe Great CrircumMNavicaTinG Exprorinc ExpxpItrION . . . . 529 
Ficuter’s VEGETABLE Worvp (lV2th Illustrations). . 6 + « « + 530 
Letters To THE EDITOR :— 
Ocean Currents.—Dr. W. B. Carpentzr, F.R.S. 5 5 GEE 
London University Examinations. —CuHRIsToPHER HgatTH. . . 533 
Can the Stature be in any way affected by the Will? . . 533 
Magnetic Storm, Oct. 14—18.—Rev. S. J. Perry, F.R.AS. 2. . 534 
Circular Rainbow.—M. MoaGriuGe. . . - . +. 6 534 
Earth Currents and Sun-spots.—W. F, Dennina, F.R.A.S. 534 
Measurement of Faint Spectra.—H. R. Procter, F.C.S. . . . 534 
Merrifield on Deviation of Compass.—J. MERRIFIELD . . ¢ 534 
Rainfall in Bombay.—G. Matuus WuirpLze. . «© . « 6 « + 534 
THE APPEAL FOR SKELETONS oF WiLo ANIMALS. By J. W. CLARK. 535 


Tue ZooLocican STaTION AT Napves. By Dr, ANTON DoHRN . . 535 
VesTicks or GLactaL Action in NorTu-EasterN ANATOLIA. By 
W; GIRFORD PALGRAVE 9 « 4. 2 @) eos) oc sec) SOG 
Tue Source of Sotar Engercy. By Capt, J. Ericsson (With 
. 


Dingraus)) i) eee Sone te a a Peete he oO tees SEM 
EXTRAOROINARY WHIRLWINO IN IRELAND ,. . . ee _ 541 
befoyuoCmn nig ilo oe UO 6 oo mh Go eG OS 540 
ENTERNATIONAL MeTRIC ComMtssIOn SS 


THe Birtu or Curmistry. U1, by G. fon Ropwett, VCs. (IF ith . 


PULSE CHE 6 oe 6 & Go Ss 2 G oe a) eee esas 
SclRNTiric SERTAUS s 4 if sc) ae yedsteaeuia 0) causes oiicemmeaIrCenneunty 071 
SocizTizs ANO ACADEMIES . 6 2 1 6 6 + ss ew ee 542 


ERrRATA.—Vol. vi., p. 459, first column, line sixteen from top, Ffor 
s87 — 538 = 4° 9," read “587 — 53°08 = 5°62;"" and p. 460, first 
column, line nineteen from top, for “‘ most” read “not.” 


on = 
i ee ee 


—s 


“ = z= = a b= a 
; a pa IN ar Ng rte = 
OE, eo EO RE, oa 
7. 


aed 
— 


